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Abstract 

The rate of cell phone usage is increasing from year to year, which has resulted in an increase in 

used cell phones. Reverse Logistics (RL) is one way to handle End of Life (EoL) or End of Use 

(EoU) products such as used cell phones. Like other developing countries, the handling of used 
cell phones in Indonesia is mostly carried out by informal actors starting from second-hand 

market actors. However, RL activities on informal parties often have an impact that endanger the 

environment and human health. One way to reduce this impact is to transfer some of RL's 
activities to formal parties. This requires collaboration from both parties. This study aims to 

explore the factors driving the collaboration intention of informal actors for handling used cell 

phones. Second hand market actors in five districts in the Special Region of Yogyakarta 
Province are respondents in this study. The actors in each district have a driving factor in 

influencing the intention to collaborate in handling used cell phones. Government support is a 

factor that often appears in every district and also at provincial level studies. The results of this 
study can be used as a consideration for the government and cell phone companies to design cell 

phone waste management.  
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1- Introduction 

Mobile phone users in Indonesia, especially in the Province of the Special Region of Yogyakarta (DIY) are increasing 

from year to year. Data from the Central Bureau of Statistics (BPS) generally shows that the percentage of the population 

using mobile phones has increased from 2012 to 2019, although there has been a slight decline in 2020, possibly due to 

the COVID-19 pandemic. The increase in mobile phone users is shown in Figure 1. 
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Figure 1. Data on the percentage of mobile phone users in the Province of the Special Region of Yogyakarta (DIY) 

and Indonesia in 2012-2020 

(Source: Data of the year 2012-2018 was taken from: (Persentase Penduduk Yang Memiliki/Menguasai Telepon 

Seluler Menurut Provinsi Dan Klasifikasi Daerah, 2012-2018, 2020) 

Data of the year 2018-2020 was taken from: (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler 

Menurut Provinsi Dan Klasifikasi Daerah 2018-2020, 2020) 

The increase in the number of cell phone usage means that there is also an increase in cell phone waste, which is e-

waste. E-waste that is not managed adequately will be harmful to the environment and human health. The content of 

hazardous metals in e-waste such as lead, cadmium, mercury, hexavalent chromium, and refractory materials (Chatterjee 

and Kumar, 2009; Chi et al., 2011; Joseph, 2007, Realff et al., 2004; and Schwarzer et al., 2005). These hazardous metals 

in the long term can have an impact on human health and environmental damage, such as mentioned in Robinson (2009) 

that for every 1 kg of e-waste, there is 180 mg of cadmium and 0.8 mg of mercury, especially in the battery component. 

Furthermore, the BBC (2002) in Polak & Drápalová (2012) states that cadmium from a cell phone battery can 

contaminate 600.000 liters of water. From research conducted by Robinson (2009) in Guiyu City, Guangdong region, 

China, which is the largest e-waste recycling area in the world, it was found that dioxin contamination in Guiyu air 

resulted in the level of exposure to humans reaching 15–56 times the maximum standard recommended by WHO. 

Elevated levels of dioxins are found in breast milk, placenta, and hair, indicating that dioxins are acquired by humans 

from the air, water, or foodstuffs, at levels sufficient to pose a serious health risk. Children in Guiyu had significantly 

higher blood lead and cadmium levels than normal children. It was also reported that e-waste recycling workers from 

villages in the Jinghai region had chromosomal aberrations at about 20-fold higher than villagers who were not exposed 

to e-waste. For this reason, it can be said that e-waste is a potential source of genetic mutations and can cause cytogenetic 

damage in the general population exposed to e-waste pollution. Furthermore, it was conveyed by Orlins & Guan (2016) 

that during the process of dismantling e-waste without adequate technology, the content of hazardous materials in e-

waste will remain in the environment for a long time. 

Consumers around the world tend to store their small electronic devices as they reach their End of Life (EoL) rather 

than throwing them away. This is a dilemma because if end-of-life devices are not collected from consumers' homes, 

those devices cannot be reused or recycled, resulting in increased production (Nøjgaard, 2020). One of the activities that 

can be used to manage EoL or End of Use (EoU) products such as used cell phones is reverse logistics. Reverse logistics 

(RL) is an activity aimed at handling products that have expired or their useful life or products returned by partners in 

the supply chain to be managed to the original point. RL activities perform recovery of the product so that part or all of 

the product can be reused. 

Rogers & Tibben-Lembke (1998) stated that RL is the process of moving goods from the end user to return to the 

original point in order to save the value of the goods. Likewise, Jingbo (2005) stated that the essence of RL is to get 

value from products that are no longer used. When a product has lost its value, RL activities can recover the product to 

become a new product again by recycling some parts or components of the product. On the other hand, Aquino (2020) 

proposed a mathematical model to determine the best location to install waste electrical and electronic equipment 

collection points.  

An ideal RL activity is not only providing economic benefits for the actors, but also has a positive impact on the 

environment. Economic benefits can be as alternative materials for production of raw materials, so that it reduces the 

use of virgin materials, which are likely to be increasingly scarce. The positive impact on the environment is the 

avoidance of the disposal of parts or all of the hazardous used products, without adequate processing. In line with this, 

Jingbo (2005) stated that RL was not only creating economic benefits but also promoting green supply chain 
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construction. It is also stated in Srivastava (2007) that RL is part of green supply chain management. Not only economic 

and environment, RL is also have social benefits (Feng, 2019) and (Iserna, 2019). However, obstacles are often 

encountered in implementing RL, such as the results of research by Makaleng & Lambert (2021), where lack of skills 

and skills transfer, transport, and gatekeeping are barriers to implementing RL in the pharmaceutical industry.  

In Indonesia, mobile phone waste is mostly managed by informal actors, through the starting point of the second hand 

market. Informal actors will get economic benefits from the activities of managing used cell phones. However, if used 

cell phone management activities are carried out without safe technology, the impact can disrupt the health of informal 

actors and damage the environment. Several authors such as Chatterjee & Kumar (2009), Chi et al. (2011), Joseph (2007), 

Li et al. (2011), Kyere et al. (2018), and Robinson (2009) elaborated contamination of the environment due to e-waste 

management activities by informal parties.  

On the other hand, Original Equipment Manufacturers (OEMs) as formal actors have the technological capabilities 

to handle used cell phones. However, the offer of a used cell phone return program in Indonesia is not carried out 

routinely and according to Budijati et al. (2015), that program is not well known by the public, so that consumer behavior 

after cell phone consumption is identified in the form of selling to the second hand market, throwing away, storing, and 

donating to other people. 

To reduce or eliminate the negative impact of the management of used cell phones by informal parties, but still provide 

economic benefits for them, it is necessary to collaborate in the management of used cell phones between informal and 

formal parties. This collaboration aims to regulate the distribution of the stages of managing used cellphones to the 

disposal process that is safe for the environment and health. 

Several authors provide a definition of collaboration within the supply chain framework, including Simatupang & 

Sridharan (2002) who define collaboration as two or more independent companies that work together to plan and 

implement supply chain operations in order to get a better success rate than if they were done alone. Next, Dung (2015), 

Hudnurkar et al. (2014), Soita (2015), and Wu & Chiu (2018) elaborated the definition of collaboration based on the 

writings of previous authors. Then, Maheswari (2019) proposed an engagement model between government and 

intermediary businesses in handling e-waste problems in Indonesia that included empowerment, collaboration, and 

participation. 

The potential or possibility of collaboration between informal and formal actors was conveyed by Ezeah et al. (2013). 

They reviewed the situation in several countries and proposed the integration of ISR (Informal Sector Recycling) into 

the formal sector by taking into account contexts and local conditions. Furthermore, Sasaki et al. (2014) investigated the 

possibility of integrating the informal sector into formal waste management in Indonesia. Meanwhile, based on an 

analysis of the situation in four countries regarding informal sector business processes, Wilson et al. (2009) stated that 

there was a clear potential for mutually beneficial cooperation between the formal and informal sectors. Furthermore, Li 

& Tee (2012) suggested that to minimize the negative impact of informal channel activities, RL activities and the 

integration of IWS (Informal Waste Sector) into the formal sector are required. 

To the best of the authors’ knowledge, no formal and informal forms of cooperation have been found in Indonesia in 

handling used cell phones. However, there's a community of secondhand market actors in some regions. This community 

has regular meetings to strengthen their relationship.  

This study aims to explore the intention for collaboration between formal and informal parties in RL activities 

managing used cell phones and the driving factors of collaboration intentions. For this reason, the intention of 

collaboration in this study is the intention to carry out management activities for used cell phones so that used cell phones 

can return to their original point for the handling process or if the disposal is required to do, it does not damage the 

environment or endanger human health. 

Meanwhile, the factors driving collaboration intentions are based on factors that can encourage informal actors to 

carry out activities that lead to the prevention of environmental damage or environmental behaviors in general. Several 

authors who explain the environmental behavior of managers include Leszczynska (2010), who examines the 

environmental awareness of managers and sees further whether this awareness is related to socio-economic development. 

This study involved managers in three countries, namely 200 managers in Australia and Ukraine and 250 managers in 

Poland. Lopez-Gamero et al. (2011) examined the environmental attitudes of hotel managers in Spain in the form of 

perceptions of the natural environment which are influenced by internal and external factors of the company. Next, 

Nambiar & Chitty (2014) examines the views of business managers in India on the relationship between sustainability 

and the environment. Ye et al. (2013) examined the attitudes of top managers in 209 companies in China regarding the 

implementation of reverse logistics in companies in the form of product returns and product recovery. Therefore, the 

research objectives in this study are:  

1. Explore the collaboration intention of informal actors to manage used cellphones with formal actors so that 

cellphone waste remains safe for the environment and human health 

2. Find out the driving factors of the collaboration intention of informal actors in handling used cellphones 
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3. Examine the influence of the driving factors on the collaboration intention of informal actors in handling used 

cellphones. 

 

2- Literature review and hypotheses development 

 
This sub-section, the driving factors that can influence collaboration intentions for informal channel actors will be 

described. This collaboration intention means the intention to behave in the environment. The driving factors for 

environmental behavior comes from internal or external. Internal driving factors are factors that come from individuals 

as part of the company or factors that describe the company's internal conditions. The external driving factors are factors 

that come from outside the company, outside the company's control but are able to affect the company's performance. 

Fraj-Andrés et al. (2008) stated that the environmental behavior of firms depends on some internal and some 

external forces, where it is mentioned that one example of an external force is the new environmental law. He et al. 

(2017) also proposed the existence of internal and external pressures on corporate environmental behavior in their study 

of 702 paper-making companies in China. Testa et al. (2015) conducted a study to determine the effect of external 

pressure, internal factors, and environmental attitudes of entrepreneurs on a small and micro-scale of the company's 

proactive environmental strategy. Yen & Yen (2012) stated internal and external motivations for green purchasing 

activities in electronic companies in Taiwan. 

Furthermore, the factors considered in this research include internal and external factors, which consist of three 

internal factors (environmental attitude, management commitment, and financial benefits) and two external factors 

(government support and competitor pressure). These factors were determined based on a literature review of the factors 

that can motivate environmental intentions and behavior in a company and adjustments to the case studies in this research 

through field validation by asking several initial respondents in each research area whether the conditions of informal 

actors have felt these factors involved. 

The driving factors considered in this study are explained as follows.  

 

2-1- Environmental attitude 

The environmental attitude in this study is intended as a positive attitude of informal actors (secondhand cellphone 

actors) towards the environment, commonly referred to as an environmentally friendly attitude. In line with Janmaimool 

and Khajohnmanee (2019), they define environmental attitude as a person's belief in the relationship between humans 

and the environment. This belief also includes understanding the consequences when environmental damage occurs. 

Meanwhile, Chan et al., (2017) stated that environmental attitude is often equated or interchanged with environmental 

concern. Arshad et al. (2022) and Okumus et al. (2019) explored environmental attitudes in environmental knowledge, 

awareness, and concern. 

He et al. (2017) showed that internal pressure could affect corporate environmental behavior, where employee and 

top management environmental awareness are part of internal pressures. Then, Okumus et al. (2019) presented that the 

environmental attitude (in terms of environment concern) of hotel employees in Turkey is the best predictor of ecological 

behavior. Furthermore, Arshad et al. (2022) stated that employees with an excellent environmental attitude would 

encourage organizations to implement environmental management system policies. Moreover, Long et al. (2017) 

examined the impact of attitude toward environmental behavior on environmental innovation intention in 182 companies 

of various types in China. Then, Drag et al. (2020) examined the relationship between employees' environmental 

attitudes and employees' ecological behavior in employees of 65 small and medium-sized hotels operating in Pakistan's 

tourist areas. Next, Testa et al. (2016) conducted a study to determine the effect of environmental awareness of managers 

to adopt a proactive corporate environmental strategy in 355 small and micro-scale businesses in Liguria, a region in 

central Italy. Then, Zientara and Zamojska (2018) examined the relationship between environmental values or beliefs 

held by hotel employees in Poland with organizational citizenship behavior for the environment (OCBE), and the results 

showed a positive relationship. From the previous research reviewed, it is expected that someone with a high 

environmental attitude will also show positive environmental behavior. Therefore, the hypothesis of this research is as 

follows. 

 

H1: Environmental attitude has a positive and significant effect on the intention to collaborate with informal actors 

in handling used cell phones. 

 

2-2- Management Commitment  

Management commitment referred to in this study is a form of responsibility and commitment from the owners and 

employees of the second-hand cellphone market to carry out activities that support the environment. In this case, it can 

be realized by collaborating in the management of used cell phones among formal parties so that the activities of handling 

used cell phones do not damage the environment or endanger workers' health. 

In general, as stated in El-Kassar & Singh (2019), management commitment is the encouragement given by the 
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company to carry out environmentally friendly activities and the response to these ideas to be incorporated into the 

corporate culture. Yusliza et al. (2019) presented that to achieve the goal of successful implementation of green 

activities, top management must provide a high commitment so that the implementation of green activities can offer a 

competitive advantage for the company. In addition, Ates et al. (2012) stated that organizational capability plays a role 

in facilitating the implementation of the company's environmental strategy and impacts environmental performance, 

where one source of organizational capability is organizational commitment. 

Ates et al. (2012) demonstrated that organizational commitment positively impacts the extent to which firms adopt 

a proactive environmental strategy in manufacturing firms in Turkey. Ghazilla et al., (2015) stated that management 

commitment is one of the drivers for implementing green manufacturing practices in SMEs in Malaysia. Likewise, 

Nordin et al. (2014) showed that top management commitment is one of the main drivings of sustainable manufacturing 

implementation in manufacturing companies in Malaysia, involving respondents from operation managers, 

manufacturing managers, and the environmental, safety and health managers. In addition, He et al. (2017) stated that 

internal pressure affects corporate environmental behavior, where one form of internal pressure is commitment 

management. Drag et al. (2020) found that Manager's environmental commitment strengthens the relationship between 

employees' environmental attitudes and employees' ecological behavior. Yen & Yen (2012) show a positive and 

significant effect of top management commitment on environmental collaboration with suppliers and green purchasing 

activities in the electronics industry in Taiwan. Yusliza et al. (2019) found that top management commitment influences 

various green human resource management (GHRM) activities, which include green analysis and job description of job 

position, green performance, green recruitment, green rewards, green selection, and green training in 400 Malaysian 

manufacturing and service organizations. 

 Furthermore, Bhatia and Jakhar (2021) studied the effect of top management commitment (TMCO) on green 

product innovation (GPI) in Indian automotive manufacturing companies empirically. Burki et al. (2019) examined the 

relationship between top management commitment and process innovation in the green supply chain (GSC), in the form 

of green process innovation and green managerial innovation in selected ISO 14000 certified Turkish exporting firms 

located in the Izmir region (Turkey). Meanwhile, Lee & Joo (2020) investigated whether support from Top Management 

can significantly increase the level of environmental collaboration with participating companies in upstream and 

downstream green supply chains and their impact on environmental work in companies in manufacturing industries in 

South Korea. 

It is necessary to have awareness from its internal parties in implementing environmental conservation activities. 

The management commitment factor explains organizational commitment from top management to employees in 

behavior that supports environmental preservation. Therefore, related to this research, the proposed hypothesis is: 

 

H2: Management commitment has a positive and significant effect on the intention to collaborate with informal 

actors in handling used cell phones 

 

2-3- Financial benefit 

 

The financial benefits as a driving factor in this study is the potential profits obtained when informal actors carry 

out environmental conservation activities in the form of collaboration in handling used cell phones. Maheswari, et al. 

(2020) investigated that finance was one of the informal e-waste business performance measurements using a sustainable 

reverse logistics scorecard. Financial was one of the dimensions/driving factors that influenced the green supply chain 

collaboration (Paula  et al., 2019) and green manufacturing practice in small medium enterprises (Ghazilla et al., 2015). 

Likewise Nordin et al. (2014) identified one of the driving of sustainable manufacturing activity is economic benefit, 

where the research was conducted in Malaysian manufacturing industries. Aside from the improper disposal, the 

challenges of the current EoL electrical and electronic equipment recycling program was the home storage and the 

informal actors. The reason is the lack of economic incentives for the proper return of used electronic equipment, 

especially for expensive and quickly obsoloete products (Shevchenko et al., 2019). 

Henriques & Catarino (2016) conducted a preliminary study on small and medium-sized companies in Portugal to 

adopt energy efficiency improvements. One of the identified motivators is financial factors that provide benefits in 

strengthening capacity, providing financing, external parties for financial and technical guidance, access to capital, 

financial resources to develop bankable projects, and financial support for investment. Then, Kudlak (2017) examined 

the drivers for implementing environmental management systems in companies in Poland. These drivers include efforts 

to reduce costs, increase sales, and increase market share. Next, Meath et al. (2016) identify the key factors that motivate 

and hinder the design process of a voluntary energy efficiency program for SMEs in Queensland. It was identified that 

factors related to economic profit are one of the motivators, namely financial interests in the form of reducing energy 

costs, opportunities to obtain funding, and obtaining marketing opportunities due to the promotion of environmental 

performance achievements. 

Testa et al. (2016) examined managers' opinions about motivators in the adoption of proactive corporate 

environmental strategies. One of the motivators is the internal factor which is cost-saving. While, Wang et al. (2018) 

stated that one of the reasons companies support green supply chain management activities is the cost driver, where 

companies can reduce costs while helping environmental sustainability. This research was applied to plants in three 
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industries: machinery, electronics, and transportation in various countries. It was found that the cost drivers significantly 

influence internal and external green practices. Referring to the results of previous studies, the hypothesis in this study 

becomes: 

 

H3: financial benefit has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones 

 

2-4- Government support  

As one of the stakeholders in environmental control, the government plays a role in motivating environmental 

conservation. Government support in this study is explained as the role of the government in supporting informal actors 

to reduce used cell phone management activities that are not safe for the environment and health. This support can be in 

the form of regulation, providing incentives, and providing facilities and infrastructure that informal actors can utilize 

in carrying out their activities. 

The previous studies showed the government's role in encouraging companies to carry out environmental 

conservation activities. As stated by Lee (2008), the involvement of local and central governments in green supply chain 

(GSC) initiatives, in the form of coordinating the GSC initiatives, increasing funds for the activities, providing 

information and technical assistance to small and medium-sized firms, popularizing knowledge of environmental 

management, and build infrastructure for facilitating GSC initiatives. While Tatoglu et al. (2015) examined the relative 

importance of each dimension of the Corporate Environmental Policies (CEP), one of the dimensions is stakeholder 

pressure, including government policies and regulations. 

Several researches are related to an initial study on the importance of government support in environmental 

activities, including Ghazilla et al. (2015). They conducted a preliminary study to determine the driving and inhibiting 

factors for applying green manufacturing practice in Malaysian SMEs. They found that the legislation factor in which 

there is a financial incentive from the government is one form of government support. Then, Henriques & Catarino 

(2016) identified the situation in small and medium-sized companies in Portugal adopting energy efficiency 

improvements. Government policy is considered as a motivator, where government policies include: the obligation of 

the state and government to develop effective energy programs, the need to design energy efficiency programs, there 

are government representatives in suppressing energy efficiency, providing fiscal subsidies, and providing grants for 

technology investment. Next, Moktadir et al. (2018) identified the primary motivators in adopting sustainable 

manufacturing practices for the Bangladesh leather industry. One of the identified drivers is governmental support and 

legislation, which the government requires to provide funds to implement these activities smoothly. 

Meanwhile, studies examining how government support influences corporate environmental activities include He 

et al. (2017). They examined government pressure influences corporate environmental behavior, which consists of 

environmental defensive behavior, environmental accommodative behavior, and proactive environmental behavior. Ye 

et al. (2013) examined government pressure on the attitude of top managers to implement RL in the form of product 

returns and product recovery and found that government pressure had a significant effect on managers' attitudes. 

From these previous studies, it is clear that government support is one of the drivings of the company's 

environmental activities. For this reason, the hypotheses developed regarding government support are: 

 

H4: Government support has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones 

 

2-5- Competitor pressure 

In addition, according to Dai et al. (2018),  Competitive pressure influences a company's response to aggressive 

environmental strategies. It is the key role in adopting small medium enterprises because it is sensitive to the competition 

they have (Nugroho, 2015).  

 The competitor pressure factor means competitor activities such as obeying existing regulations, being 

committed to environmental activities, and establishing cooperation in environmental conservation will affect informal 

parties. The influence of competitor pressure related to environmental preservation will encourage informal actors to do 

the same. 

Ghazilla et al. (2015) considered competitor pressure as one of the business environments for implementing green 

manufacturing practices. Meanwhile, Tatoglu et al. (2015) examined the relative importance of the Corporate 

Environmental Policies (CEP) dimension, where competitor pressure is part of the stakeholder pressure dimension. 

Weng et al. (2015) examined the effect of competitor pressure in applying green innovation in manufacturing and service 

firms in Taiwan. This study found that competitor pressure had a positive and significant impact on the company's green 

innovation activities. Furthermore, Ye et al. (2013) examined the effect of competitor pressure on the attitude of top 

managers to carry out RL activities in the form of product returns and product recovery. It was found that competitor 

pressure had a significant effect on the attitude of managers to the implementation of the RL. From the previous research 

reviewed, the proposed hypothesis in this study is: 
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H5: competitor pressure has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones 

 

 

3- Research Methodology 

3-1- Research Object 

The objective of this research is to measure the intentions of informal actors who handle used cell phones to 

collaborate with formal actors. It started from a phenomenon of the rise of informal actors in Indonesia who carry out 

buying and selling activities, and repairing used cell phones. Consumers who use mobile phones are usually not aware 

of the sustainable actions they should take with their used phones. Then, informal parties and consumers benefit in the 

recycling economy. 

The driving factors employed in this study are based on the literature review and phenomenon in the real system, 

namely environmental attitude, management commitment, financial benefits, government support, and competition 

pressure. Respondents in this study were informal actors in the second hand market in the Special Region of Yogyakarta. 

There are five regions where this research was carried out, such as: 

 

a. Gunung Kidul region 

Gunung Kidul region has the position 007°46'00"-008°09'00" south latitude & 110°21'00"- 110°50'00" east 

longitude with the borders in the north is Klaten region, the south is Indian Ocean, the west is Bantul region and Sleman 

region, and the east is Wonogiri region. It is the biggest area compared to other, it is about 1,431 km2 (Bappeda, n.d.-a) 

with total population is about 747,161 per 2020 and population growth rate 0.88% (Bappeda, n.d.-b). This region has 18 

sub-districts, 144 villages, and 1,431 hamlets.  Geographically, Gunung Kidul region is located in the southeastern part 

of the Special Region of Yogyakarta. Gunungkidul Regency has neither inland nor remote areas. According to 

geographical conditions, there are 18 coastal villages, 56 villages located on the slopes/ridges of the hills and 70 villages 

located on the plains. The capital of this region is Wonosari.  

b. Bantul region 

The position of Bantul region is 14º04'50" - 27º50'50" South Latitude and 110º10'41" - 110º34'40" East 

Longitude. This region is surrounded by Gunung kidul region in the east, Yogyakarta municipality and Sleman region 

in the north, Kulon progo region and Indian Ocean are in the west and the south, respectively. The area is about 508.13 

km2 (Bappeda, n.d.-a).  Then, in 2020, the population was about 985,770. This region had the highest growth rate 

compared to other regions, that is 1.14% (Bappeda, n.d.-b). Bantul region has a plain area located in the middle and hilly 

areas located in the east and west, as well as a coastal area in the south. This region consists of  17 sub-districts divided 

into 75 villages and 933 hamlets (K. B. Pemerintah, n.d.). The capital of this region is Bantul.  

c. Kulonprogo region 

The position of Kulonprogo region is 007o 38'42" - 007o 59'3" South Latitude and 110o 01'37" - 110o 16'26" 

East Longitude. It is surrounded by Bantul region and Sleman region in the west; Magelang, Indian Ocean, and 

Purworejo are in the north, the south, and the west, respectively. Not much different from Bantul region, the area of 

Kulonprogo region has 586 km2 (Bappeda, n.d.-a). In 2020, the population was about 436,395 with the growth rate at 

about 0.99% (Bappeda, n.d.-b). This region consists of 12 sub-districts and 88 villages (K. K. P. Pemerintah, n.d.). The 

capital city of this region is Wates. 

d. Sleman region 

The position of Sleman region is 110° 33′ 00″ and 110° 13′ 00″ East Longitude, 7° 34′ 51″ and 7° 47′ 30″ South 

Latitude. It is surrounded by Boyolali region and Central Java in the north; Yogyakarta municipality, Bantul region, and 

Gunung Kidul region in the south; Kulon Progo region and Magelang region in the west; and Klaten region and Central 

Java in the east. The area of the Sleman region is about 574 km2 (Bappeda, n.d.-a). Compare to other regions, Sleman 

region has the highest population which is about 1,125,804 with the growth rate was 1.06% (Bappeda, n.d.-b). It consists 

of 17 sub-districts, which have 86 villages and 1212 hamlets (K. S. Pemerintah, n.d.). The capital of this region is 

Sleman.  

e. Yogyakarta municipality  

The position of Yogyakarta municipality is 110º24'19" to 110º 28'53" East Longitude and 7º15'24" to 7º49'26" 

South Latitude with an average elevation of 114 m above sea level. The borders are Sleman region and Bantul region in 

the north and the south, respectively. Then, Bantul region and Sleman region are both in the west and the east. Compared 

to other regions, Yogyakarta municipality has the smallest area which is about 32.50 km2 (Bappeda, n.d.-a). Even though 

the total population was about 373,589 people and the growth rate was 1.06%, this region is the most densely populated 

in 2020 (Bappeda, n.d.-b). There are  fourteen districts and 45 villages (K. Y. Pemerintah, n.d.). The capital of this 

region is Yogyakarta city.  
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3-2- Measurement  

The measurement of collaboration intention by distributing questionnaires from September to October 2018 

with filling out the questionnaire using a Likert scale of 1 to 5. Figure 2 presents the conceptual framework of this 

research. The driving factors are divided into two parts, internal and external factors. Internal driving factors are 

environmental attitude, management commitment, and financial benefit. On the other hand, the external driving factors 

are government support and competitor pressure. Those factors are adapted from previous research, like: 

1. Environmental attitude was adapted from (Long et al,  2017) and Testa et.al (2015)  

2. Management commitment was adapted from (Ates et al, 2014) and (Ghazilla et al, 2015)  

3.  Financial benefit was taken from (Meath et al. (2016); Henriques & Catarino, 2016; Wang et al. (2018); Nordin et 

al. (2014) 

4. Government support was adapted from Tatoglu et al, 2015; Henriques & Catarino, 2016) 

5. Competitor pressure (Chiou et al. (2011); Ghazilla et al., (2015); Tatoglu et al. (2015); Christmann (2004) dalam 

Weng et al., 2015)  

6. Collaboration intention (3 items adapted from Ajzen, (2006) and 2 items developed in this study) 

 

 
Figure 2. Conceptual model 

 

 

4- Results and Discussion 

4-1- Demographic Characteristic  

The questionnaire was distributed to second hand market actors (that includes buying and selling, cell phone 

service or cannibalization) in Yogyakarta province for 424 respondents from September to October 2018. It consists of 

several regencies, such as Bantul for 75 respondents, Sleman for 160 respondents, Yogyakarta municipality for 90 

respondents, Gunungkidul for 50 respondents, and Kulonprogo for 49 respondents. The respondents’ characteristics are 

age, gender, household member, income, education level, marital status, position at work, and treatment of used 

components as shown in Figure 3 and 4.  

The majority of respondents are male and an average of 71% of respondents around the age of 20-30 years. 

Interestingly, with the total 92% of respondents who have senior high school and above for education level, almost 55% 

of respondents have an income of approximately 1-2 million per month.  

In addition, as shown in Figure 4, the majority of respondents are unmarried and the position at work as an 

employee. Then, almost 60% of the respondents save the used components. The reasons are the respondents often reuse 

those parts for other broken cell phones and repair those parts for resale.  
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Figure 3. The demographic characteristics: age, gender. household member, income and education level 

 

 
Figure 4. The demographic characteristics: marital status, position at work, and treatments of used components 

 

Furthermore, Figure 5 presents the position of used cell phone second hand market actors based on snowball 

sampling in some regions of the Special Region of Yogyakarta province.  
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(a) Gunungkidul region (b) Bantul region (c) Kulonprogo region 

 

  

(d) Sleman region (e) Yogyakarta municipality  

Figure 5. The position of used cell phone second hand market actors in some regions of the Special 

Region of Yogyakarta province 

 

4-2- Regression Analysis Result  

This section discusses the results of collaboration intention and regression analysis of driving factors on 

handling the collaboration of used cell phones for the second hand market actors. Before the regression analysis was 

applied, the reliability and validity tests were carried out on the questionnaires distributed in each region. For the city of 

Yogyakarta, Bantul, Gunungkidul, and Kulonprogo districts using 30 initial respondents' answers, while for Sleman 

Regency used 40 respondents' answers. 

Reliability tests were conducted to measure the consistency of the questionnaire which is an indicator of the 

variables. A questionnaire is said to be reliable if a respondent's answers to the questions are consistent from time to 

time. According to Barr and Gilg (2007), the questionnaire is said to be reliable if the value of Cronbach α is more than 

0.6. The test results for each region showed that the Cronbach α coefficient of six variables were more than 0.6, which 

means that all the factors were reliable. 

In addition, the validity test was required to show the extent to which the questionnaire items used in a study 

were able to measure what it wanted to measure. Validity test is used to measure the validity of a questionnaire item. 

The validity test in this study was carried out by comparing the total Pearson correlation value with the R table value 

(n= 30, df=28, so the R table value=0.3061 and for n=40, df=38, so the R table value=0.2639). Questionnaire items are 

declared valid if the Pearson correlation value is greater than the R table value. Tests of reliability and validity are 

conducted by employing SPSS statistical software. The Appendix 1. represents the results of both tests. It shows that all 

the data collected were reliable and valid. 

 

a. Gunungkidul region 

Respondents in Gunungkidul amounted to 50 informal actors, from the respondents' answers the average value 

of each factor studied and the value of collaboration intentions was obtained, which is presented in Table 1. The 
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calculation shows that the collaboration intention of informal actors in the GunungKidul region is 3.46, which means 

the Informal actors argue that they are neutral and close to agreeing to intend to collaborate.  

Table 1. Results of descriptive analysis of respondents' answers in Gunungkidul Regency  

Factor Collaboratio

n intention 

Environment

al Attitude 

Managemen

t 

commitment 

Financi

al 

benefit 

Governmen

t support 

Competito

r pressure 

Average 

value 

3.46 3.00  3.40 3.40 3.70 3.40 

 

Before performing regression analysis, it is necessary to test the classical assumptions. The purpose of classical 

assumption testing is to provide certainty that the regression equation obtained is accurate in estimation, unbiased, and 

consistent. This classic assumption test is a prerequisite test that is carried out before carrying out further analysis of the 

data that has been collected. Classical assumption test in this research consists of normality test, multicollinearity test, 

and heteroscedasticity test. Classical assumption test results for each region are shown in Appendix 2. It can be seen 

that for the Gunungkidul area, all classical assumption tests are met. The regression result of driving factors on handling 

collaboration of used cell phones for second hand market informal actors in Gunungkidul region is presented in Table 

2. It can be seen that the government support is the most significant driving factor compared to others.  

Table 2. The regression result for Gunung Kidul region 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 0.700 0.572  1.328 0.191 

Environmental attitude -0.084 0.120 -0,089 -0.702 0.486 

Management commitment  0.212 0.147 0.218 1.436 0.158 

Financial benefits 0.071 0.181 0.71 0.390 0.699 

Government support 0.376 0.125 0.388 3.018 0.004 

Competitor pressure 0.187 0.186 0.191 1.005 0.320 

Factors that affect collaboration intentions are seen if the significance value is smaller than 0.05, then these factors affect 

collaboration intentions in handling used cell phones. In Gunung Kidul region, there is one factor that influences 

collaboration intentions in handling used cell phones, namely government support with a significance value of 0.004 

and it was also found that management commitment had a moderate effect on collaboration intentions with a significance 

value of 0.158. Based on the results of multiple determination (R2) of 0.462 (see Table 3), all predictors (independent 

variables) of collaboration can explain the variation of collaboration intention by 46.2% while 53.8% is influenced by 

other factors outside the model. 

Table 3. The R2 result for the driving factors of collaboration intention for Gunung Kidul region 

 

Model R R Square 
Adjusted R 

Square 

Std. Error 

of the 

Estimate 

1 0.680 0.462 0.401 0.61640 

 

b. Bantul region 

A total of 75 informal actors as respondents in the Bantul area. The average value of each factor and the value 

of collaboration intentions, based on respondents' answers are presented in Table 4. The results show that the value of 

collaboration intentions of informal actors in Bantul Regency is 3.87, meaning that informal actors have the intention to 

collaborate. 

Table 4. Results of descriptive analysis of respondents' answers in Bantul region 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financia

l benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

3.87 4 3,8 3,8 4.2 3.8 

 

As in general research uses regression analysis, it is preceded by applying the classical assumption test. The 

results of the classical assumption test for the Bantul region are presented in Appendix 2. The results of the classical 

assumption test for the Bantul region show that it is fulfilled for all types of tests. 

The regression result of driving factors on handling collaboration of used cell phones for second hand market informal 

actors in the Bantul region is presented in Table 5. It can be seen that the management commitment is the most significant 

driving factor compared to others. The calculation shows that the collaboration intention of informal actors in the Bantul 

region is 3.87.  
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Table 5. The regression result for Bantul region 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 0.756 0.728  1.038 0.303 

Environmental attitude 0.195 0.135 0.168 1.441 0.154 

Management commitment  0.334 0.125 0.321 2.665 0.010 

Financial benefits 0.090 0.120 0.103 0.755 0.453 

Government support  0.092 0.130 0.086 0.707 0.482 

Competitor pressure 0.080 0.160 0.0802 0.498 0.620 

             

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05), then these factors 

affect collaboration intentions in handling used cell phones. In the Bantul region, there is one factor that influences 

collaboration intentions in handling used cell phones, namely management commitment with a significance value of 

0.010 and also obtained a factor that has a moderate influence on collaboration intentions, namely environmental attitude 

with a significance value of 0.154. Based on the results of multiple determination (R2) of 0.270 (see Table 6), all 

predictors (independent variables) of collaboration can explain the variation of collaboration intention by 27% while 

73% is influenced by other factors outside the model. 

Table 6. The R2 result for the driving factors of collaboration intention for Bantul region 

Model  R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 0.501 0.270 0.217 0.41717 

 

             

c. Kulonprogo region 

In the Kulonprogo area, there are 49 informal actors who act as respondents. Table 7 shows the average value 

of respondents' answers for each factor and collaboration intention. The value of collaboration intention is 3.783, 

meaning that informal actors in Kulonprogo Regency intend to collaborate in handling used cell phones with formal 

actors.  

Table 7. Results of descriptive analysis of respondents' answers in Kulonprogo region 

Factor Collaboration 

intention 

Environment

al Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

3.783 4.097 3.963 4.021 4.438 3.982 

 

Classical assumption test needs to be done before performing regression analysis. The complete results of the classical 

assumption test are shown in Appendix 2. It appears that for the Kulonprogo area, all classical assumption tests can be 

met.  

The regression result of driving factors on handling collaboration of used cell phones for second hand market informal 

actors in the Kulonprogo region is presented in Table 8. It can be seen that the competitor's pressure is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in the Kulonprogo region is 3.783.  

Table 8. The regression result for Kulonprogo region 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 0.154 0.811  0.190 0.851 

Environmental attitude 0.102 0.161 0.092 0.632 0.531 

Management commitment  -0.122 0.150 -0.129 -0.814 0.420 

Financial benefits 0.092 0.148 0.091 0.626 0.535 

Government support 0.384 0.152 0.326 2.533 0.015 

Competitor’s pressure 0.414 0.160 0.413 2.593 0.013 

 

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05), then these factors 

affect collaboration intentions in handling used cell phones. In Kulonprogo region, there is one factor that influences 

collaboration intentions in handling used cell phones, namely competitor pressure with a significance value of 0.013 and 

government support in significance of 0.015. Based on the results of multiple determination (R2) of 0.364 (see Table 9), 

all predictors (independent variables) of collaboration can explain the variation of collaboration intention by 36.4% 

while 63.6% is influenced by other factors outside the model. 

Table 9. The R2 result for the driving factors of collaboration intention for Kulonprogo region 



Emerging Science Journal | Vol. x, No. x 

Page | 13 

Model  R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 0.603 0.364 0.290 0.46400 

 

d. Sleman region 

Respondents in Sleman Regency were 160 informal actors. In summary, the average value of the respondents' 

answers about the five factors studied and the average value of collaboration intentions are presented in Table 10. It can 

be seen from the table that the value of collaboration intentions of informal actors in Sleman is 4,008. This value is the 

highest intention value compared to other regions. That means they really intend to collaborate. 

Table 10. Results of descriptive analysis of respondents' answers in Sleman region 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

4.008 3.904 3.979 3.983 4.019 4.009 

 

Before performing regression analysis, it is necessary to test the classical assumptions. The results of this test are shown 

in Appendix 2. The results of the classical assumption test for the Sleman region show that it is fulfilled for all types of 

tests. 

The regression result of driving factors on handling collaboration of used cell phones for second hand market informal 

actors in the Sleman region is presented in Table 11. It can be seen that the government support is the most significant 

driving factor compared to others. The calculation shows that the collaboration intention of informal actors in the Sleman 

region is 4.008.  

Table 11. The regression result for Sleman region 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 2.408 0.406  5.938 0.000 

Environmental attitude 0.029 0.048 0.049 0.603 0.547 

Management commitment 0.142 0.069 0.163 2.066 0.040 

Financial benefits 0.137 0.071 0.161 1.926 0.056 

Government support 0.218 0.069 0.254 3.160 0.002 

Competitor pressure  -0.125 0.085 -0.128 -1.466 0.145 

 

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05), then these factors 

affect collaboration intentions in handling used cell phones. In the Sleman region, there is one factor that influences 

collaboration intentions in handling used cell phones, namely government support with a significance value of 0.002, 

then management commitment and financial benefit with successive levels of significance 0.040 and 0.056. Based on 

the results of multiple determination (R2) of 0.141 (see Table 12), all predictors (independent variables) of collaboration 

can explain the variation of collaboration intention by 14.1% while 85.9% is influenced by other factors outside the 

model. 

Table 12. The R2 result for the driving factors of collaboration intention for Sleman region 

Model  R R Square Adjusted R 

Square 

Std. Error of 

the Estimate 

1 0.375 0.141 0.113 0.34253 

       

e. Yogyakarta municipality 

For the Yogyakarta city area, there are 90 informal actors as respondents. Table 13 presents the average value 

of each factor and the value of collaboration intention, which was obtained from the answers of the respondents. It can 

be seen that the value of collaboration intention is 3.60. This means that the level of collaboration intention of informal 

actors in the city of Yogyakarta is neutral and close to agreeing to collaborate. 

Table 13. Results of descriptive analysis of respondents' answers in Yogyakarta municipality 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

3.60 4,00 3.75 3.70 4.21 3.86 

 

The classical assumption test that was carried out before the regression analysis shown in Appendix 2. It shows that all 

types of tests are met for the Yogyakarta city area, so it can be continued with regression analysis.  

The regression result of driving factors on handling collaboration of used cell phones for second hand market informal 

actors in the Yogyakarta municipality is presented in Table 14. It can be seen that the environmental attitude is the most 
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significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in the Yogyakarta municipality is 3.60.  

Table 14. The regression result for Yogyakarta municipality 

Model Unstandardized 

coefficients 

Standardized coefficients Sig. 

B Std. Beta t 

Constant 0,866 0,618  1,403 0.164 

Environmental attitude 0,396 0,118 0,343 3,372 0.001 

Management commitment -0,011 0,143 -0,009 -0,075 0.940 

Financial benefit 0,292 0,121 0,282 2,408 0,081 

Government support 0,014 0,106 0,014 0,135 0,839 

Competitor pressure 0.010 0,115 0,010 0,089 0,929 

 

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05), then these factors 

affect collaboration intentions in handling used cell phones. In the Yogyakarta municipality, there is one factor that 

influences collaboration intentions in handling used cell phones, namely environmental attitude with a significance value 

of 0.002 and financial benefit have a moderate impact with a significance level of 0.081. Based on the results of multiple 

determination (R2) of 0.274 (see Table 15), all predictors (independent variables) of collaboration can explain the 

variation of collaboration intention by 27.4% while 72.6% is influenced by other factors outside the model. 

 

Table 15. The R2 result for the driving factors of collaboration intention for Yogyakarta municipality 

Model  R R Square Adjusted R 

Square 

Std. Error of 

the Estimate 

1 0.524 0.274 0.232 0.57013 

 

In summary, the most influential factors on the intention to collaborate in each region are presented in Figure 6. From 

the figure, it can also be seen the position of one region with another in the Special Region of Yogyakarta Province. 

 

 
Figure 6. The most significant driving factors in each region in The Special Region of Yogyakarta Province, Indonesia 

 

f. The Special Region of Yogyakarta Province 

The results for the Special Region of Yogyakarta Province were obtained by processing the data from five 

regions, which is the total 424 respondents. The value of this collaboration intention for all actors was 3.744. It means 

that generally the respondents had the collaboration intention in handling used cell phones with formal actors. The values 

for each factor at the provincial level, which are obtained from the average values of the five regions are shown in Table 

16.  

Table 16. Results of descriptive analysis of respondents' answers in Special Region of Yogyakarta Province 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 
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Average 

value 

3,744 3,800 3,778 3,781 4,113 3,810 

 

Next, to obtain the factors that influence the collaboration intentions of all actors at the province level, the 

Structural Equation Modelling (SEM) approach is used. Before the structural model was formed, the CFA (Confirmatory 

Factor Analysis) was conducted on exogenous variables. For endogenous variables, CFA is not necessary, because there 

is only one variable. CFA is intended to check whether all questionnaire items can be used. There is no general rule in 

determining the cut-off value for loading factor (Doll et al., 1995). This paper specified the loading factor as more than 

0.5. In the exogenous CFA, the fit model was achieved with the p-value=0.665, χ2=210.536, GFI=0.960, AGFI=0.931, 

and RMSEA=0.000. Based on the value of the loading factor, there were two items deleted, namely the first item on the 

government support factor and the sixth item on competitor pressure. 

The structural model result is shown in Table 17. The structural fit model was obtained with p-value=0.051, 

χ2=343.389, GFI=0.945, AGFI=0.915, and RMSEA=0.019.  It shows the most significant driving factors in the Special 

Region of Yogyakarta Province is financial benefit and government support with the influence values are 0.231 dan 

0.150, respectively and the significance levels are 0.014 and 0.041, respectively. 

Table 17. Structural model result  

   Estimate S.E. C.R. P Label 

Collaboration 

intention 

<--- Environmental 

attitude 

-.049 .033 -1.491 .136 par_20 

Collaboration 

intention 

<-- Management 

commitment 

.148 .141 1.050 .294 par_21 

Collaboration 

intention 

<-- Financial benefit .231 .094 2.463 .014 par_22 

Collaboration 

intention 

<-- Government 

support 

.150 .073 2.048 .041 par_23 

Collaboration 

intention 

<-- Competitor pressure .113 .093 1.216 .224 par_24 

 

 Hasil perhitungan koefisien determinasi sebesar 0.284 ditampilkan pada Tabel 18, artinya kelima faktor yang 

dipertimbangkan dalam penelitian ini, menggambarkan niat kolaborasi sebesar 28.4% berarti 71,6% niat kolaborasi 

dibentuk oleh faktor lain. 

 

Table 18. Squared Multiple Correlations 

   Estimate 

Collaboration 

intention 

  .284 

 

4-3- Discussion  

In this discussion section, the results of each factor influencing collaboration intentions and their managerial 

implications will be discussed as follows.  

a. Environmental attitude 

 The environmental attitude factor is as the dominant factor influencing the intention to collaborate with 

informal actors in the Yogyakarta municipality and as a moderate driving for informal actors in the Bantul Region. This 

factor is related to the attitude of informal actors towards the environment. It means that informal actors with high 

environmental attitudes will also show high collaboration intentions. 

 The result shows that the average environmental attitude of informal actors in both Yogyakarta municipality 

and Bantul Region is 4, which means that the perpetrators have a high environmental attitude. Furthermore, when viewed 

from the level of education, informal actors in Yogyakarta have a minimum of high school education of 93.3%, while 

in Bantul it is 92%. According to Latif et al. (2012) education level had a significant impact in pro-environmental 

intention and behavior, as did Wenshun et al. (2011) demonstrated the difference in the education level correlates with 

environmental behavior. Yin et al. (2014) stated that the differences in the education level will make a difference in the 

desire to carry out environmentally friendly behavior. Thus, the higher a person's education level, the higher his concern 

for the environment. 

 The results of this study are in line with Arshad et al. (2022), where environmental concern significantly affects 

the ecological behavior of employees in small and medium hotels in Pakistan. Also, according to Chan et al. (2017), 

environmental concern was positively related to ecological behavior of international tourist hotel employees in Hong 

Kong. Likewise, He et al. (2017) showed that employee and top management environmental awareness could affect 

corporate environmental behavior. In addition, Long et al. (2017) demonstrated the positive and significant impact of 

the attitude toward environment factors on the environment. Still related to the influence of environmental attitude, the 

results of Okumus et al. (2019) showed that the environmental concern of hotel employees in Turkey is the best predictor 
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of ecological behavior. Then, Tesla et al. (2016) showed that environmental awareness has a positive and significant 

effect on proactive environmental strategy. Next is also in line with Zientara & Zamojska (2018) research where 

environmental values were positively related to organizational citizenship behavior for the environment (OCBE). 

The managerial implication of this study's results is that to maintain environmental attitudes, informal groups of 

actors should often hold discussions on environmental issues so that the understanding of the environment becomes 

even and equal among the actors. Through the Department of Trade and Cooperatives, the government can also 

contribute to providing information about the environment and its relation to used cell phones. In addition, the formal 

actors should conduct their social responsibility, such as coaching informal actors to understand how to handle the used 

cell phones that are safe for the environment and human beings. 

 

b. Management commitment 

Management commitment in this study means the commitment of owners and employees in carrying out pro-

environmental activities, in this case, collaborating with formal parties in managing used cellphones. The results showed 

that the management commitment factor strongly influences the intention to collaborate on informal actors in the Bantul 

and Sleman regions. As for the Gunung Kidul Region actors, this factor has a moderate influence. The value of 

management commitment in the three regions is 3.8; 3.979; and 3.4 for Bantul, Sleman, and Gunung Kidul, respectively. 

It can be seen that the management commitment of the informal actors in the Bantul and Sleman Regions is higher than 

that of the informal actors in Gunung Kidul, so it can be said that it is in line with the level of influence. 

The strong influence of management commitment is in line with the research of Ates et al. (2012), which showed 

that organizational commitment has a positive impact on the adoption of a proactive environmental strategy. It is also n 

line with the research of He et al. (2017) which stated that one of the internal pressures in the form of commitment 

management affects corporate environmental behavior. Subsequent results by Tarik et al. (2020) found that a manager's 

environmental commitment strengthens the relationship between employees' environmental attitude and employees' 

ecological behavior. Yen & Yen (2012) show a positive and significant effect of top management commitment on 

environmental collaboration with suppliers and green purchasing activities. In addition, Yusliza et al. (2019) found that 

top management commitment positively and significantly affects various green human resource management (GHRM) 

activities. Lee & Joo (2020) show that top management is an essential factor to influence the level of collaboration 

between suppliers and customers in a green supply chain. 

Meanwhile, Burki et al (2019) found that top management commitment has a positive and significant effect on green 

process innovation, while its influence on green managerial innovation is moderate. In contrast, the results of Bhatia & 

Jakhar (2021) are not in line with this study, where top management commitment (TMCO) has no significant effect on 

green product innovation (GPI). 

With the results found in Bantul, Sleman, and Gunung Kidul Region, the managerial implication that can be 

emphasized is that informal actors with a high level of management commitment need to be maintained. So that owners 

and employees of informal actors are always committed to carrying out activities that support environmental 

conservation. 

This commitment can be transmitted to other informal actors through meetings held in informal actors associations 

in several areas so that owners and employees will even understand the importance of being committed to environmental 

conservation. Local and central governments and formal actors can also contribute to fostering and enhancing this 

management commitment factor by providing additional information and education related to environmental problems 

and their handling. 

   

c. Financial benefit 

The strong influence of financial benefits on the collaboration intention occurred in informal actors in the Sleman 

Region and studies at the provincial level. It means that informal actors will intend to collaborate in managing used 

cellphones if they feel there are economic benefits for them. The effect of moderate financial benefits was found in 

actors in the Yogyakarta municipality area. 

The average value of respondents' answers regarding the financial benefit factor was 3.983 for actors in Sleman 

Regency, and for all provinces, 3.781 were obtained, which is the average value of financial benefits in all regions. The 

value of financial benefits to actors in the Yogyakarta municipality area is 3.7. The value of financial benefits that have 

a strong impact is more significant than those with a moderate influence. 

The results of this study are in line with the results of Wang et al. (2018) found that cost drivings significantly 

influence internal and external green practices. In addition, the used cell phones are usually sold through the informal 

sector for cashback (Shevchenko et al., 2019). 

For managerial insight, the financial benefits for informal actors are one of the most important reasons for running 

their business. However, the role of these informal actors is less attention. Therefore, the formal actors should support 

the informal ones to collaborate in handling used cell phones. 

 

d. Government support 

There are three regions and a study at the provincial level. It was found that the government support factor had a 

strong influence on the intention to collaborate, namely in Kulon Progo, Sleman, and the Gunung Kidul Region. 

Meanwhile, there was no moderate influence of the government support factor for actors in any region. The value of the 
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government support factor in each regions is 4.438, 4.019; and 3.7 for Kulon Progo, Sleman, and Gunung Kidul, 

respectively. Meanwhile, the value of government support for actors in all provinces is 4.113. 

From the government support questionnaire items, it means that the actors expect the government to support the 

implementation of pro-environment activities. It will encourage the perpetrators to intend to collaborate in handling used 

cellphones with formal parties. Therefore, by looking again at the value of government support from the Kulon Progo 

and Sleman regions, as well as at the provincial level, it seems that this value is very high, so it can be interpreted that 

these actors expect the government to condition, provide information and technical assistance, popularize environmental 

management, and provide infrastructure for facilitating environmental activities. 

The result of the study is that government support significantly encourages collaboration intention, that is in line with 

studies by Lee (2008) in which government involvement plays an important role in the willingness of suppliers to 

participate in the green supply chain. Also, in the research of He et al. (2017), government pressure influenced corporate 

environmental behavior. Ye et al. (2013) showed that government pressure has a significant effect on managers' attitudes 

to RL implementation. Next, Nguyen et al. (2018) investigated that laws and regulations play the most significant 

impacts on recycling behavioral intention, compared to environmental awareness and attitude toward recycling, social 

pressure, cost of recycling, and inconvenience of recycling. 

Furthermore, the management implication of this result is that the government is authorized to provide support in 

collaboration between formal and informal actors. This support can be in the form of rules, policies, facilities, resources, 

and information. So far, regulations related to e-waste in Indonesia can be seen in Maheswari (2019). However, these 

regulations, namely Government Regulation no. 101 of 2014, do not explicitly mention e-waste, but the waste in question 

is hazardous and toxic material waste in general. Thus, there are no specific regulations regarding e waste management 

in Indonesia. 

 

e. Competitor pressure  

The results show that the competitor pressure factor strongly influences informal actors in the Kulon Progo Region 

only and is also not seen as a moderate driving. It means the informal actors in Kulon Progo will be encouraged to do 

collaborative activities in handling used cellphones when their competitors carry out activities related to the 

environment.  

The value of competitor pressure for informal actors in the Kulon Progo Region is 3.982, which means this value is 

relatively high and higher than the value of competitor pressure in all provinces. If it is seen from the number of informal 

actors in Kulon Progo, there are fewer than in other regions, and the positions are not too spread throughout the region, 

so there is a possibility that the level of competition between informal actors will be high.  

The results of research related to competitor pressure are in line with the study of Weng et al. (2015), which found 

that competitor pressure had a positive and significant effect on the company's green innovation activities. Also in line 

with Ye et al. (2013), where competitor pressure significantly affects managers' attitudes to RL implementation. This 

finding was supported by previous research conducted by Riva and Gani (2020) that competitor pressure also positively 

affects the environmental performance of upscale hotels. Competitor initiatives and strategies guide the hotels to adopt 

green marketing practices. The managerial implication of the results of this research is the need for the role of 

government and formal actors to provide counselling and training for upgrading knowledge and skills to informal actors. 

Generally, the results of this study can be a basis for consideration for stakeholders who may be involved in handling 

e-waste, mainly used cellphones in Indonesia. For the government as part of the policymakers, these results can be used 

as input for setting rules, providing information, providing assistance, funding assistance, etc., for the safe management 

of used cell phones. For formal actors such as mobile phone manufacturers, the results of this study can be used to 

redesign and promote a program to take back used cell phones from the hands of consumers as a form of corporate social 

responsibility. In the end, informal actors' handling used cellphones will not harm health and the environment but still 

provide economic benefits for informal actors. 

Seeing the results of the coefficient of determination in each region and the study at the provincial level, which is below 

50%, it is still necessary to explore other factors that can motivate second-hand cellphone market players to collaborate 

in cell phone management. Furthermore, it is also essential to study the factors that can hinder informal actors from 

collaborating in handling used cellphones with formal actors. Knowing the factors driving and inhibiting collaboration 

intentions among informal actors will make it easier to develop policy-making and design appropriate forms of 

collaboration. 

5- Conclusion  

The results show that generally, informal actors intend to collaborate with formal actors in the management of used 

cell phones. The driving factors, including environmental attitude, management commitment, financial benefits, 

government support, and competitor pressure, emerged as the driving force for collaboration intentions in various areas. 

The environmental attitude factor is the strongest driving factor for informal actors in Yogyakarta Municipality and 

is moderately influential in the Bantul Region. The management commitment factor has a strong impact in two areas, 

namely Bantul and Sleman Region, while for informal actors in Gunung Kidul, the management commitment factor has 

a moderate effect. Furthermore, it was found that the financial benefit factor strongly influenced the secondhand market 

players in the Sleman Region, while the actors in the Yogyakarta municipality were only moderately influenced. 
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Meanwhile, in Sleman, Kulon Progo, and the Gunung Kidul Region, the government support factor strongly encouraged 

collaboration among informal actors. The competitor pressure factor only appears as a positive and significant 

encouraging factor for informal actors in the Kulon Progo Region. 

While the study for the provincial level, it was found that two main factors that encourage all informal actors are 

financial benefits and government support factors. Of all the districts/cities and provincial levels, the driving factors for 

government support most emerged as predictors that influenced the collaboration intentions of informal actors for the 

management of used cell phones. 

The results of this study can be used as a consideration for policymakers to handle e-waste, mainly used cell phones. 

Formal actors can also use the results of this study in promoting the program to take back used cellphones from the hands 

of consumers as a form of corporate social responsibility through collaboration with informal actors. 
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Appendix 1 

The results of the reliability and validity test of the research questionnaire  

 Yogyakarta 

municipality1 

Sleman  

Region2 

Bantul  

Region1 

Gunungkidul 

Region1 

Kulonprogo  

Region1 

Collaboration intention 

Cronbach α 

0.931 

Cronbach α 

0.852 

Cronbach α  

0.852 

Cronbach α  

0.941 

Cronbach α  

0.851 

Correlated item –Total Correlation 

1 You intend to take part in the 

collaborative activity 
0.838 0.379 0.808 0.788 0.730 

2 You will try to participate in the 

collaborative activity 
0.871 0.489 0.571 0.825 0.662 

3 You plan to take part in the 

collaborative activity 
0.906 0.569 0.678 0.880 0.778 

4 You are willing to participate in 

the collaborative activity 
0.922 0.434 0.813 0.916 0.676 

5 You wish to participate in the 

collaborative activity 
0.913 0.471 0.660 0.789 0.444 

Environmental Attitude 

Cronbach α  

0.721 

Cronbach α  

0.711 

Cronbach α  

0.711 

Cronbach α  

0.797 

Cronbach α  

0.782 

Correlated item –Total Correlation 

1 Environmental issues need to be a 

priority in business management. 
0.598 0.466 0.408 0.591 0.561 

2 Environmentally friendly 

behavior by the company can 

provide significant cost 

reductions. 

0.7 0.584 0.375 0.431 0.615 

3 The company's environmentally 

friendly behavior can help 

companies enter new markets. 

0.876 

 
0.401 0.559 0.711 0.459 

4 Environmentally friendly 

behavior carried out by the 

company can lead the company to 

become a leader in the market. 

0.75 0.683 0.572 0.601 0.822 

5 Environmentally friendly 

behavior by the company can 

improve the company's image. 

0.624 0.348 0.419 0.577 0.389 

Commitment Management 

Cronbach α  

0.844 

Cronbach α  

0.741 

Cronbach α  

0.741 

Cronbach α  

0.905 

Cronbach α  

0.784 

Correlated item –Total Correlation 

1 All members of the 

organization/company (owner, 

manager, and employee) are 

committed to environmental 

management and policies. 

0.8 0.349 0.408 0.723 0.483 

2 Organizational/company culture 

supports environmental 

conservation activities 

0.687 0.654 0.568 0.895 0.697 

3 The organization/company directs 

and facilitates the implementation 

of environmental conservation 

activities 

0.867 0.548 0.589 0.790 0.457 

4 There are ongoing efforts to 

support environmental 

conservation activities 

0.802 0.751 0.671 0.807 0.707 

5 There is environmental related 

training for employees 
0.796 0.507 0.312 0.611 0.425 

Financial Benefits 

Cronbach α  

0.899 

Cronbach α  

0.710 

Cronbach α  

0.710 

Cronbach α  

0.793 

Cronbach α  

0.892 

Correlated item –Total Correlation 

1 Potential for financial assistance 0.898 0.664 0.466 0.463 0.774 

2 Gaining economic benefits in the 0.903 0.608 0.308 0.406 0.806 
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form of reducing costs while 

helping to protect the 

environment 

3 Be more competitive by 

promoting achievements in the 

environmental field 

0.791 0.516 0.596 0.683 0.578 

4 Can survive in the market in the 

long term 
0.76 0.343 0.542 0.589 0.757 

5 Potential to get financial and 

technical management guidance 
0.888 0.451 0.471 0.744 0.776 

Government Support 

Cronbach α  

0.959 

Cronbach α  

0.773 

Cronbach α  

0.773 

Cronbach α 

0.941 

Cronbach α  

0.852 

Correlated item –Total Correlation 

1 The government needs to 

coordinate environmental 

conservation initiatives 

0.866 0.682 0.728 0.826 0.696 

2 Government needs to increase 

funding for environmental 

conservation initiatives 

0.928 0.616 0.316 0.903 0.707 

3 The government needs to provide 

information and technical 

assistance to small and medium-

sized enterprises related to 

environmental conservation. 

0.948 0.707 0.503 0.837 0.469 

4 The government needs to 

popularize knowledge about 

environmental management. 

0.953 0.509 0.644 0.828 0.794 

5 The government needs to build 

infrastructure to facilitate 

environmental conservation 

initiatives 

0.944 0.782 0.613 0.802 0.667 

Competition Pressure 

Cronbach α  

0.944 

Cronbach α 

0.808 

Cronbach α  

0.808 

Cronbach α  

0.909 

Cronbach α  

0.887 

Correlated item –Total Correlation 

1 Competitors comply with 

environmental regulations 
0.883 0.728 0.671 0.767 0.716 

2 Competitors carry out 

environmental conservation 

activities 

0.926 0.769 0.576 0.804 0.740 

3 Competitors are committed to 

various stakeholders in 

environmental conservation 

activities 

0.842 0.764 0.626 0.716 
0.768 

 

4 Competitors collaborate with 

professionals to support 

environmental conservation 

0.907 0.564 0.520 0.694 
0.697 

 

5 Competitors set environmental 

standards for their products and 

operations 

0.798 0.621 0.357 0.787 0.776 

6 Competitors get new business 

opportunities when carrying out 

environmental conservation 

0.812 0.574 0.331 0.637 0.474 

7 Competitors promote successful 

implementation of environmental 

conservation 

0.929 0.578 0.742 0.673 0.613 

Note: 

1. Validity test for the area of Yogyakarta City, Bantul Regency, Gunungkidul Regency, and Kulonprogo Regency using answers 

from 30 respondents. The validity test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 30-

2=28. Based on the level of confidence and degrees of freedom, the R table value is 0.3061, so the questionnaire item is said to be 

valid if the calculated r value is greater than r table and is positive. 
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2. The validity test for the Sleman Regency area uses answers from 40 respondents. The validity test uses a 95% confidence level 

(α=5%) with degrees of freedom (df)=n-2, which means 40-2=38. Based on the level of confidence and degrees of freedom, the R 

table value is 0.2638, so the questionnaire item is said to be valid if the calculated r value is more than r table and is positive. 

 

Appendix 2.  

Classical assumption test results  

1. Normality test results 

The results of the normality test are displayed in the form of a plot of residual data, which is shown in Figure A.1 and the results 

of the Kolmogorov-Smirnov test in Figure A.2. From Figure A.1 it can be seen that the data plot is spread around the diagonal line, 

which means the model fulfill the assumption of normality. Moreover, from Figure A.2 it is shown that the value of the Kolmogorov-

Smirnov statistical test in the five research areas has a significance level greater than 0.05, so that the regression model in all regions 

meets the normality test.  

 

 

 

 

        
                   Gunungkidul                               Bantul                              Kulonprogo  

                     Regency (a)                           Regency (b)                         Regency (c)  

                       

                                
                                Sleman Regency (d)                   Yogyakarta City (e)                          

 
Figure A.1. Result of residual data plot from each region    

 

                    

                   Gunungkidul Regency (a)                                           Bantul Regency (b)                                   
                      

Normal P-P Plot of Regression Standardized Residual 

Dependent Variable: Collaboration intention 
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                 Kulonprogo Regency (c)                                                Sleman Regency (d)                    
              

                                      
                                                          Yogyakarta City (e)   

 
Figure A.2. Result of Kolmogorov-Smirnov test 

 

 

2. Multicollinearity test results 

The results of the multicollinearity test are presented in Figure A.3. From the figure, it can be seen that the tolerance value for 

all variables is greater than 0.1 and the Variance Inflation Factor (VIF) value for all variables is less than 10, in all research areas. 

Thus, it can be concluded that there is no multicollinearity between the independent variables. 

 

             
             Gunungkidul Regency (a)                                         Bantul Regency (b) 

 

               
                     Kulonprogo Regency (c)                                      Sleman Regency (d)    

 

 
                                                                Yogyakarta City (e)   
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Figure A.3. Result of multicollinearity test 

3. Heteroscedasticity test results 

In this study, the heteroscedasticity test was carried out using the Park test. The results of the heteroscedasticity test are displayed in 

the form of a scatterplot which is presented in Figure A.4. From the figure, it can be seen that the points are scattered randomly above 

and below the number 0 (zero) on the Y axis and does not form a certain pattern. This means that there is no heteroscedasticity in the 

regression model. 

 

 

 

 

                
                Gunungkidul Regency (a)                                      Bantul Regency (b) 

 

         
                      Kulonprogo Regency (c)                                      Sleman Regency (d)    

 

                                        
                                                            Yogyakarta City (e)   
 

Figure A.4. Result of heteroscedasticity test 

Scatterplot 

Dependent Variable: Collaboration intention 
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Abstract 

The handling of used cell phones in Indonesia is mostly carried out by informal actors starting from second-hand market actors. However, 
the activities of on the informal actors parties often have an impact that endanger the environment and human health. To reduce the this 
impact, it is better to transfer some of the activities should be transferred to formal parties. This requires collaboration of from both parties 
as a form of waste management, which previously has never been establishedformed. The objectives of this study is to explore the driving 
factors of for collaboration intention of informal actors in for handling used cell phones with the formal ones. Data were collected using 
based on questionnaires distributed to second hand market actors in five districts in the Special Region of Yogyakarta Province. In this 

study, three internal driving factors are considered, which arenamely:  environmental attitude, management commitment, and financial 
benefits, as well as two external driving factors, which are namely government support and competitor pressure. The regression analysis 
in each region revealed found that the most significant driving factors vary across different regions, such as are government support in 
Gunungkidul, management commitment in Bantul, competitive pressure and government support in Kulonprogo, government support, 
management commitment, and financial benefit in Sleman, as well as environmental attitude and financial benefit in Yogyakarta City. 
From In addition, based on the structural equation modelingmodelling for the analysis at the provincial level, it was found that financial 
benefit and government support were the most significant factors influencing collaboration intentions of for all informal actors. The results 

of this study can be used as a reference.  

Keywords: Collaboration intention, driving factors, used cell phone, waste management 

 

1. Introduction 

The number of Mmobile phone users in Indonesia, especially in the Special Region of Yogyakarta Province (DIY 

Province), are increasing yearly. Data from the Central Bureau of Statistics (BPS) generally shows that the percentage 

of the population using mobile phones has increased from 2012 to 2019. However, there has been a slight decline in 

2020, possibly due to the COVID-19 pandemic. The increase in mobile phone users is shown in Figure 1. 
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Figure 1. Data on the percentage of mobile phone users in the Special Region of Yogyakarta Province (DIY Province) 

and Indonesia in 2012-2020 

(Source: Data of the year 2012-2018 were obtained was taken from: (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler 

Menurut Provinsi Dan Klasifikasi Daerah, 2012-2018, 2020) 

Data of the year 2018-2020 were obtained was taken from: (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler Menurut 

Provinsi Dan Klasifikasi Daerah 2018-2020, 2020) 

The increase in the number of cell phone usage indicates means that there is also an increase in cell phone waste, 

which is e-waste. The development of technology is followed by an increase in the amount and complexity of these 

wastes. Since these wastes contains  have toxic materials which might have features that have a negative severe impact 

on both human and environmental health, waste management managing them requires accurate identification and an 

thorough awareness of the risks involved [1]. The content of hHazardous metals in e-waste are such as lead, cadmium, 

mercury, hexavalent chromium, and refractory materials [2]–[6]. In the long term, tThese hazardous metals in the long 

term can have an impact on human health and environmental damage. According to , such as mentioned in Robinson 

(2009) [7], that for in every 1 kg of e-waste, there is 180 mg of cadmium and 0.8 mg of mercury, especially in the battery 

components. Furthermore, the BBC (2002) in Polak and & Drápalová (2012) [8] described states that cadmium from a 

cell phone battery can contaminate 600,000 literslitres of water. From rResearch conducted by Robinson (2009) [7] in 

Guiyu City, Guangdong region, China, which is the largest e-waste recycling area in the world, it was found that dioxin 

contamination in Guiyu air resulted in the level of exposure to humans reaching 15–56 times the maximum standard 

recommended by WHO. Elevated levels of dioxins are found in breast milk, placenta, and hair, indicating that dioxins 

are acquired by humans from the air, water, or foodstuffs, at levels which sufficient to pose a serious health risk. Children 

in Guiyu had significantly higher blood lead and cadmium levels than normal children. It was also reported that e-waste 

recycling workers from villages in the Jinghai region had chromosomal aberrations at about 20 times -fold higher than 

villagers who were not exposed to e-waste. For this reason, it can be said that e-waste is a potential source of genetic 

mutations and can cause cytogenetic damage in the general population exposed to e-waste pollution. Furthermore, as it 

was conveyed by Orlins and & Guan (2016) [9] described, that during the process of e-waste dismantling e-waste without 

adequate technology, the content of hazardous materials in e-waste will remain in the environment for a long time.  

Waste is generally defined as something that is no longer used and thrown away by its owner. Furthermore, Dadzie 

et al. (2020) [10] explain various definitions of waste. It is understood that all forms of waste must be managed and 

handled correctly not to burden the environment and disturb public health. 

E-waste is waste from various electronic and electrical products. The definition and classification of e-waste depend 

on the regulation or standards that apply in each country. Gollakota et al. (2020) [11] present a detailed classification of 

e-waste based on several standards. Likewise, Shittu et al. (20201) [12] explained the definition of e-waste and its 

classification. In contrast to developed countries that explicitly define and classify e-waste and have standardized rules 

for its management, Indonesia has no specific rules regarding e-waste management. Generally, e-waste is classified as 

toxic and hazardous material regulated in Minister of Environment and Forestry Regulation No. 6 of 2021 concerning 

procedures and requirements for managing hazardous and toxic waste. 

One of the activities that can be used to manage End of Life (EoL) or End of Use (EoU) products such as used cell 

phones is waste management. Waste management is a step or various strategies for managing and disposing waste. It 

can be done by disposing of, destroying, processing, recycling, reusing, or controlling waste. Waste management The 

strategy aims to reduce unusable materials while preventing potential environmental damage and threats to human health. 

Furthermore, specifically, t The management of used cell phones as electronic waste is known as e-waste management. 

Several authors described effective e-waste management, including Isernia et al. (2019) [13] stated that the collection 

point is the key to e-waste management. The effectiveness of the collection process is influenced by the distribution of 

2012 2013 2014 2015 2016 2017 2018 2019 2020

The Special Region of
Yogyakarta Province

57.14 59.11 59.88 64.79 64.57 65.73 68.32 67.66 67.62

Indonesia 47.99 50.94 51.49 56.92 58.3 59.59 62.41 63.53 62.84
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collection points in an area. Rautela et al. (2021) [14] stated that for effective implementation of sustainable e-waste 

management, government supervision is needed in the reciprocal relationship between manufacturers, producers, 

wholesalers, traders, consumers, and recyclers. Furthermore, Shittu et al. (20210) [12] suggested that one part that needs 

attention in effective e-waste management is to apply and enforce e-waste management rules for informal actors. As for 

e-waste management in developing countries, Ilankoon et al. (2018) [15] mentioned that it is necessary to apply a strict 

legislative framework to realize an e-waste management strategy. These regulations can be developed through 

modification of the EPR scheme, which provides an e-waste management system that is easy to adopt, provides benefits 

to all stakeholders, and is adapted to the local economy. 

Several obstacles caused the implementation of e-waste management not to run optimally. Gollakota et al. (2020) 

[11] explained that effective e-waste management is not yet available in most developing countries, and the focal point 

of successful e-waste management is debatable. One of the shortcomings of e-waste management in developing countries 

is that the integration of the formal and informal sectors has not been integrated. In addition, there are several other 

factors, such as the unavailability of special rules for e-waste, the influence of socio-cultural aspects, and the lack of 

responsibility of producers and consumers. Meanwhile, Rautela et al. (2021) [14] stated that e-waste management in 

developing countries does not effectively run because e-waste is treated and managed informally in an illegitimate way. 

Moreover, the unavailability of policies, rules, and regulations, lack of law enforcement, and the implementation of the 

legal framework for EPR have not yet been maximized. 

In Indonesia, mobile phone waste is mostly managed by informal actors, through the starting point of the second 

handsecond-hand market. Informal actors will obtain get economic benefits from the activities of managing used cell 

phones. However, if used cell phone management activities are carried out without safe technology, the impact can affect 

disrupt the health of informal actors and damage the environment. Several researchers authors such as Chatterjee and& 

Kumar (2009) [2], Chi et al. (2011) [3], Joseph (2007) [4], Li et al. (2011) [16], Kyere et al. (2018) [17], and Robinson 

(2009) [7] have elaborated the contamination of the environment due to e-waste management activities by informal 

parties. As Wilson (2007) [18] stated, one of the drivers of waste management is the remaining value of waste, which 

encourages people to use it as a source of income, especially in developing countries. 

On the other hand, Original Equipment Manufacturers (OEMs) as formal actors have the technological capabilities 

to handle used cell phones. However, the offer of a used cell phone return program in Indonesia is not carried out 

routinely and according to Budijati et al. (2015) [19], the that program is not well known by the public, so that consumer 

behavior after cell phone usage, consumers consumption is identified in the form of sell the used mobile phones in ing 

to the second- hand market, disposethrowing away, , store, orstoring, and  give donatthem ing to other people. 

To reduce or eliminate the negative impact of the management of used cell phones by informal parties and , but still 

provide economic benefits for them, it is necessary establish to collaboratione in the management of used cell phones 

involving between informal and formal parties. This collaboration aims to regulate the distribution of the stages in the 

management of of managing used cell phones to the disposal process that is safe for the environment and health. 

Several authors have provided the a definition of collaboration within the supply chain framework. , including 

Simatupang and & Sridharan (2002) [20] who define collaboration as two or more independent companies that work 

together to plan and implement supply chain operations in order to get a better success rate than if they were done alone.  

Next, Dung (2015) [21], Hudnurkar et al. (2014) [22] , Soita (2015) [23], and Wu and& Chiu (2018) [24] elaborated the 

definition of collaboration based on the definitions ofwritings of previous other researchers authors. On the other hand,  

Then, Maheswari (2019) [25] proposed an engagement model involving between the government and intermediary 

businesses in handling e-waste problems in Indonesia that included empowerment, collaboration, and participation. 

The potential or possibility of collaboration between informal and formal actors was conveyed by [26] Ezeah et al. 

(2013). They reviewed the situation in several countries and proposed the integration of ISR (Informal Sector Recycling) 

into the formal sector by taking into account contexts and local conditions. Furthermore, Sasaki et al. (2014) [27] 

investigated the possibility of integrating the informal sector into formal waste management in Indonesia. Meanwhile, 

based on an analysis of the situation in four countries regarding informal sector business processes, Wilson et al. (2009) 

[28] stated that there was a clear potential for mutually beneficial cooperation between the formal and informal sectors. 

Furthermore, Li and& Tee (2012) [29] suggested that to minimize the negative impact of informal channel activities, RL 

activities and the integration of IWS (Informal Waste Sector) into the formal sector are required. 

To the best of the researchers’ authors’ knowledge, no formal and informal forms of cooperation have been found in 

Indonesia in the handling of used cell phones. However, there are is 's a communitiesy of second-hand market actors in 

some regions. This community has regular meetings to strengthen their relationship.  

This study aims to explore the intention for collaboration of informal parties in managing used cell phones with the 

formal ones and the driving factors of the collaboration intentions. For this reason, the The intention of collaboration in 

this study is the intention to carry out management activities for used cell phones so that used cell phones can be returned 

to their original point for the handling process or if the disposal is required to do, it does not damage the environment or 

endanger human health. 
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Meanwhile, the fFactors driving collaboration intentions are based on factors that can encourage informal actors to 

carry out activities that lead to the prevention of environmental damage or environmental behaviorsbehaviours in 

general. Several researchers authors who explain the environmental behaviorbehaviour of managers include Leszczynska 

(2010) [30], who examines the environmental awareness of managers and sees further investigates whether this 

awareness is related to socio-economic development. This study involved managers in three countries, namely 200 

managers in Australia and Ukraine and 250 managers in Poland. Lopez-Gamero et al. (2011) [31] examined the 

environmental attitudes of hotel managers in Spain in the form of perceptions of the natural environment which are 

influenced by internal and external factors of the company. Next, Nambiar and & Chitty (2014) [32] examineds the 

views of business managers in India on the relationship between sustainability and the environment. Ye et al. (2013) 

[33] examined the attitudes of top managers in 209 companies in China regarding the implementation of reverse logistics 

in companies in the form of product returns and product recovery. Therefore, the research objectives in this study are:  

● to Eexplore the collaboration intention of informal actors to manage used cell phones with formal actors so that cell 

phone waste remains safe for the environment and human health; 

● to identifyfFind out the driving factors of the collaboration intention of informal actors in handling used cell phones; 

● to Eexamine the influence of the driving factors on the collaboration intention of informal actors in handling used 

cellphones. 

2. Literature Review and HypotheseHypotheses Development 

This sub-section discusses , the driving factors that can influence collaboration intentions for informal actors will be 

described. This collaboration intention refers to means the intention to behave in the environment. The driving factors 

for environmental behaviorbehaviour comes from the internal or external. Internal driving factors are factors that come 

from individuals as part of the company or factors that describe the company's internal conditions. On the other hand, 

the The external driving factors are factors that come from outside the company. The factors are , outside the company's 

control but are able to affect the company's performance. 

Fraj-Andrés et al. (2008) [34] stated that the environmental behaviorbehaviour of firms depends on some internal 

and some external forces. , where it It is mentioned that one example of an external force is the new environmental law. 

He et al. (20178) [35] also proposed the existence of internal and external pressures on corporate environmental 

behaviorbehaviour in their study of 702 paper-making companies in China. Testa et al. (20165) [36] conducted a study 

to determine the effect of external pressure, internal factors, and environmental attitudes of entrepreneurs on a small and 

micro-scale of the company's proactive environmental strategy. Yen and& Yen (2012) [37] explored stated internal and 

external motivations for green purchasing activities in electronic companies in Taiwan. 

TheFurthermore, the  factors considered in this research include internal and external factors, which consist of three 

internal factors (environmental attitude, management commitment, and financial benefits) and two external factors 

(government support and competitor pressure). These factors were determined based on a literature review of the factors 

that can motivate environmental intentions and behaviorbehaviour in a company and adjustments of to the case studies 

in this research were done through field validation by asking several initial respondents in each research area whether 

the conditions of informal actors have felt these factors involved. 

The driving factors considered in this study are explained as follows.  

2.1. Environmental attitude 

The eEnvironmental attitude in this study refers to is intended as a the positive attitude of informal actors (second 

hand cellphone actors) towards the environment, commonly referred to as an environmentally friendly attitude. In line 

with Janmaimool and Khajohnmanee (2019) [38] , they define environmental attitude as a person's belief in the 

relationship between humans and the environment. This belief also includes understanding the consequences when 

environmental damage occurs. Meanwhile, Chan et al., (2017) [39] stated that environmental attitude is often equated 

or interchanged with environmental concern. Arshad et al. (2022) [40] and Okumus et al. (2019) [41] explored 

environmental attitudes in environmental knowledge, awareness, and concern. 

He et al. (20178) [35] showed that internal pressure could affect corporate environmental behaviorbehaviour, where 

employees’ and top management’s environmental awareness are part of internal pressures. Then, Okumus et al. (2019) 

[41] proposed presented that the environmental attitude (in terms of environment concern) of hotel employees in Turkey 

is the best predictor of ecological behaviorbehaviour. Furthermore, Arshad et al. (2022) [40] stated that employees with 

an excellent environmental attitude would encourage organizations to implement environmental management system 

policies. Moreover, Long et al. (2017) [42]  examined the impact of attitude toward environmental behaviorbehaviour 

on environmental innovation intention in 182 companies of various types in China. Then, Drag Tariq et al. (2020) 

[43]examined the relationship between employees'’ environmental attitudes and employees'’ ecological behavior of in 

employees in of 65 small and medium-sized hotels operating in Pakistan's tourist areas. Next, Testa et al. (2016) [36] 

conducted a study to determine the effect of environmental awareness of managers to adopt a proactive corporate 

environmental strategy in 355 small and micro-scale businesses in Liguria, a region in central Italy. Then, Zientara and 

Zamojska (2018) [44] examined the relationship between environmental values or beliefs held by hotel employees in 

Poland with organizational citizenship behaviorbehaviour for the environment (OCBE), and the results showed a 
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positive relationship. From the previous studies research reviewed, it is expected that someone with a high environmental 

attitude will also show positive environmental behaviorbehaviour. Therefore, the hypothesis of this research is as 

follows. 

 

H1: Environmental attitude has a positive and significant effect on the intention to collaborate with informal actors 

in handling used cell phones. 

 

2.2. Management commitment 

Management commitment referred to in this study is a form of responsibility and commitment from the owners and 

employees of the second-hand cell phone market to carry out activities that support the environment. In this case, it can 

be realized through collaboration by collaborating in the management of used cell phones among formal parties so that 

the activities of handling used cell phones do not damage the environment or endanger workers' health. 

In general, as stated by in Ell-Kassar and& Singh (2019) [45], management commitment is the encouragement given 

by a the company to carry out environmentally friendly activities and to incorporate the response to these ideas to be 

incorporated into the corporate culture. Yusliza et al. (2019) [46] argued presented that to achieve the goal of successful 

implementation of green activities, top management must provide a high commitment so that the implementation of 

green activities can offer a competitive advantage for the company. In addition, Ates et al. (2012) [47] stated that 

organizational capability plays an important role in facilitating the implementation of the company's environmental 

strategy and impacts environmental performance, where one source of organizational capability is organizational 

commitment. 

Ates et al. (2012) [47] demonstrated that organizational commitment positively impacts the extent to which firms 

adopt a proactive environmental strategy in manufacturing firms in Turkey. Ghazilla et al., (2015) [48] stated that 

management commitment is one of the drivers for implementing green manufacturing practices of in SMEs in Malaysia. 

Likewise, Nordin et al. (2014) [49] showed that top management commitment is one of the main driving factors of 

sustainable manufacturing implementation in manufacturing companies in Malaysia, involving respondents from 

operation managers, manufacturing managers, and the environmental, safety and health managers. In addition, He et al. 

(20187) [35] stated that internal and external pressure affects corporate environmental behaviorbehaviour, where one 

form of internal pressure is commitment management. Drag Tariq et al. (2020) [43] found that Mmanagers's 

environmental commitment strengthens the relationship between employees' environmental attitudes and their 

employees' ecological behavior. Yen and& Yen (2012) [37] show a positive and significant effect of top management 

commitment on environmental collaboration with suppliers and green purchasing activities in the electronics industry 

in Taiwan. Yusliza et al. (2019) [46] found that top management commitment influences various green human resource 

management (GHRM) activities, which include green analysis and job description of job position, green performance, 

green recruitment, green rewards, green selection, and green training in 400 Malaysian manufacturing and service 

organizations. 

 Furthermore, Bhatia and Jakhar (2021) [50] studied the effect of top management commitment (TMCO) on 

green product innovation (GPI) in Indian automotive manufacturing companies empirically. Burki et al. (2019) [51] 

examined the relationship between top management commitment and process innovation in the green supply chain 

(GSC), in the form of green process innovation and green managerial innovation in selected ISO 14000 certified Turkish 

exporting firms located in the Izmir region (Turkey). Meanwhile, Lee and& Joo (2020) [52] investigated whether support 

from Ttop Mmanagement can significantly increase the level of environmental collaboration with participating 

companies in upstream and downstream green supply chains and their impact on environmental work in companies in 

manufacturing industries in South Korea. 

It is necessary to have awareness from its the internal parties in implementing environmental conservation activities. 

The management commitment factor explains organizational commitment from top management to employees in 

behaviorbehaviour that supports environmental preservation. Therefore, related to this research, the proposed hypothesis 

is as follows: 

 

H2: Management commitment has a positive and significant effect on the intention to collaborate with informal 

actors in handling used cell phones 

2.3. FinansialFinancial benefit 

The financial benefits as a driving factor in this study is the potential benefits obtained when informal actors carry 

out environmental conservation activities in the form of collaboration in handling used cell phones. Maheswari, et al. 

(2020) [53] investigated that finance was one of the informal e-waste business performance measurements using a 

sustainable reverse logistics scorecard. Financial was one of the dimensions/driving factors that influenced the green 

supply chain collaboration [54] (Paula  et al., 2019) and green manufacturing practice in small medium enterprises 

[48](Ghazilla et al., 2015). 

Likewise, Nordin et al. (2014) [49] identified that one of the driving factors of sustainable manufacturing activity is 
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economic benefit; , where the research was conducted in Malaysian manufacturing industries. Aside from the improper 

disposal, the challenges of the current EoL electrical and electronic equipment recycling program were was the home 

storage and the informal actors. The reason is the lack of economic incentives for the proper return of used electronic 

equipment, especially for expensive and quickly obsoloeteobsolete products [55] (Shevchenko et al., 2019). 

Henriques and& Catarino (2016) [56] conducted a preliminary study on small and medium-sized companies in 

Portugal to adopting energy efficiency improvements. One of the identified motivators is financial factor, that provide 

benefits in strengthening capacity, providing financing, external parties for financial and technical guidance, access to 

capital, financial resources to develop bankable projects, and financial support for investment. Then, Kudlak (2017) [57] 

examined the drivers for implementing environmental management systems in companies in Poland. These drivers 

include efforts to reduce costs, increase sales, and increase market share. Next, Meath et al. (2016) [58] identifiedy the 

key factors that motivate and hinder the design process of a voluntary energy efficiency program for SMEs in 

Queensland. It was identified that fFactors related to economic profit are one of the motivators, namely financial interests 

in the form of reducing energy costs, opportunities to obtain funding, and obtaining marketing opportunities due to the 

promotion of environmental performance achievements. 

Testa et al. (2016) [36] examined managers' opinions about motivators in the adoption of proactive corporate 

environmental strategies. One of the motivators is the internal factor which is cost-saving. MeanwhileWhile, Wang et 

al. (2018) [59] stated that one of the reasons companies support green supply chain management activities is the cost 

driver, where companies can reduce costs while helping environmental sustainability. This research was applied to plants 

in three industries: machinery, electronics, and transportation in various countries. It was found that the cost drivers 

significantly influence internal and external green practices. Referring to the results of previous studies, the hypothesis 

in this study is as followsbecomes: 

 

H3: fFinancial benefit has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones 

2.4. Government support 

As one of the stakeholders in environmental control, the government plays a role in motivating environmental 

conservation. Government support in this study is explained as the role of the government in supporting informal actors 

to reduce used cell phone management activities that are not safe for the environment and health. This support can be in 

the form of regulation, providing incentives provided, and providing facilities and infrastructure that informal actors can 

utilize in carrying out their activities. 

The previous studies showed the government's role in encouraging companies to carry out environmental 

conservation activities. As stated by Lee (2008) [60], the involvement of local and central governments in green supply 

chain (GSC) initiatives is , in the forms of coordinating the GSC initiatives, increasing funds for the activities, providing 

information and technical assistance to small and medium-sized firms, popularizing knowledge of environmental 

management, and build infrastructure for facilitating GSC initiatives. MeanwhileWhile, Tatoglu et al. (2015) [61] 

examined the relative importance of each dimension of the Corporate Environmental Policies (CEP). One , one of the 

dimensions is stakeholder pressure, including government policies and regulations. 

Several researches studies are related to an initial study on the importance of government support in environmental 

activities, including [48]Ghazilla et al. (2015). They conducted a preliminary study to determine the driving and 

inhibiting factors for applying green manufacturing practice in Malaysian SMEs. They found that the legislation factor 

in which there is a financial incentive from the government is one form of government support. Then, Henriques and& 

Catarino (2016) [56] identified the situation in small and medium-sized companies in Portugal adopting energy 

efficiency improvements. Government policy is considered as a motivator, where government policies include: the 

obligation of the state and government to develop effective energy programs and, the need to design energy efficiency 

programs. , tThere are government representatives in suppressing energy efficiency, providing fiscal subsidies, and 

providing grants for technology investment. Next, Moktadir et al. (2018) [62] identified the primary motivators in 

adopting sustainable manufacturing practices for the Bangladesh leather industry. One of the identified drivers is 

governmental support and legislation, which the government requires to provide funds to implement these activities 

smoothly. 

Meanwhile, studies examining how government support influences corporate environmental activities include 

[35]He et al. (2017). They examined government pressure which influenceds corporate environmental 

behaviorbehaviour, which consists of environmental defensive behaviorbehaviour, environmental accommodative 

behaviorbehaviour, and proactive environmental behaviorbehaviour. Ye et al. (2013) [33] examined government 

pressure on the attitude of top managers to implement RL in the form of product returns and product recovery and found 

that government pressure had a significant effect on managers' attitudes. 

From these previous studies, it is clear that government support is one of the driving factorss of the company's 

environmental activities. For this reason, the hypothesies developed regarding government support is as followsare: 

 

H4: Government support has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 
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2.5. Competitor pressure 

In addition, aAccording to Dai et al. (2018) [63],  Ccompetitive pressure influences a company's response to 

aggressive environmental strategies. It is the key role in adopting small medium enterprises because it is sensitive to the 

competition they have [64] (Nugroho, 2015).  

 The competitor pressure factor means competitor activities such as obeying existing regulations, being 

committed to environmental activities, and establishing cooperation in environmental conservation which will affect 

informal parties. The influence of competitor pressure related to environmental preservation will encourage informal 

actors to do the same. 

Ghazilla et al. (2015) [48] considered competitor pressure as one of the business environments for implementing 

green manufacturing practices. Meanwhile, Tatoglu et al. (2015) [61] examined the relative importance of the Corporate 

Environmental Policies (CEP) dimension, where competitor pressure is part of the stakeholder pressure dimension. 

Weng et al. (2015) [65] examined the effect of competitor pressure in applying green innovation in manufacturing and 

service firms in Taiwan. This study found that competitor pressure had a positive and significant impact on the 

company's green innovation activities. Furthermore, Ye et al. (2013) [33] examined the effect of competitor pressure on 

the attitude of top managers to carry out RL activities in the form of product returns and product recovery. It was found 

that competitor pressure had a significant effect on the attitude of managers toward the implementation of the RL. From 

the previous research reviewed, the proposed hypothesis in this study is as follows: 

 

H5: cCompetitor pressure has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones 

 

Based on the explanation of the factors that influence the intention of second-hand market actors to collaborate in 

handling used cell phones, the research model proposed in this study is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Conceptual model 

3. Research Methodology 

3.1. ReseacrhResearch object 

The research object is the second-hand mobile phone market actors who are the initial players in the informal channel 

of handling used cell phones. This research started from the phenomenon of the rise of second-hand cell phone market 

actors in Indonesia who carry out selling, buying, and repairing used cell phones. It is because Indonesia has not obliged 

cell phones manufacturers to take back used cell phones that consumers no longer use. This condition is an opportunity 

for the informal sector to buy and sell used mobile phones that can provide economic benefits. 

On the other hand, the activities of informal actors in handling used cell phones, such as burning, throwing the 
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remaining components into the trash, and taking precious metals by chemical processes, can pollute the environment 

and endanger their health. To reduce the danger level due to informal actors' activities, it is necessary to propose 

management of mobile phone waste involving informal and formal actors.  

Based on these reasons, this research was conducted to identify the intentions of informal actors to collaborate in 

handling cell phones with formal actors. 

The research respondents were market actors for second-hand mobile phones in five regencies/cities in the Special 

Region of Yogyakarta Province (DIY Province), consisting of the Regencies of Gunungkidul, Bantul, Kulonprogo, 

Sleman, and the City of Yogyakarta 

3.2. Measurement 

The measurement of collaboration intention was conducted using questionnaire with a Likert scale of 1 to 5. The 

initial questionnaire consisted of 32 items. Those factors are adapted from the following previous studiesresearch, like: 

● Environmental attitude was adapted from [36], [42].  Long et al.  (2017) and Testa et al. (2015).  

● Management commitment was adapted from [47], [48]. Ates et al. (2014) and Ghazilla et al (2015). 

● Financial benefit was taken from [49], [56], [58], [59].  Meath et al. (2016); Henriques and& Catarino (2016); Wang 

et al. (2018); and Nordin et al. (2014). 

● Government support was adapted from [56], [61].  Tatoglu et al. (2015) and Henriques and& Catarino (2016). 

● Competitor pressure was adapted from [48], [61], [66], [65]. Chiou et al. (2011); Ghazilla et al. (2015); Tatoglu et 

al. (2015); Christmann (2004) in Weng et al. (2015).  

● Collaboration intention 3 items adapted from Ajzen (20026) [67] and 2 items developed in this study. 

The complete questionnaire items are shown in Appendix 1. 

 

3.3. Research stages 

The Sstages of the research included: 

● Distribution of the initial questionnaire to the respondents 

● The validity and reliability test of the initial questionnaire using the SPSS software version 16 

● Distribution of the formal questionnaire to the respondents 

● Conducting Perform a classic assumption test for data in each district/city using the SPSS software version 16 

● Performing regression analysis for data in each district/city using the SPSS software version 16 

● Perform Conducting confirmatory factor analysis (CFA) using AMOS 25 for data in all areas of DIY Province 

● Developing structural equation modelingmodelling (SEM) development using AMOS 25 software for data in all 

areas of DIY Province; confirmatory factor analysis (CFA) used AMOS 25 

4. Result and DiscusstionDiscussion 

4.1. Demographic characteristic 

The questionnaire was distributed to second hand market actors (that includes buying and selling, cell phone service 

or cannibalization) in Yogyakarta province for (424 respondents from September to October 2018). It consists of several 

regencies, such as Bantul with for 75 respondents, Sleman with for 160 respondents, Yogyakarta municipality with for 

90 respondents, Gunungkidul with for 50 respondents, and Kulonprogo with for 49 respondents. The respondents’ 

characteristics are age, gender, household member, income, education level, marital status, position at work, and 

treatment of used components as shown in Figure 3 and 4.  

The majority of respondents are male and an average of 71% of the respondents is between around the age of 20 and 

-30 years old. Interestingly, with the total 92% of respondents who have senior high school background and above for 

education level; , almost 55% of the respondents have an income of approximately 1-2 million per month.  

In addition, as shown in Figure 4, the majority of the respondents are unmarried and the position at work is as an 

employee. Then, a Almost 60% of the respondents save the used components. The reason is s are that the respondents 

often reuse those parts for other broken cell phones and repair those parts for resale.  
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Figure 3. The demographic characteristics: age, gender. household member, income and education level 

 

 
Figure 4. The demographic characteristics: marital status, position at work, and treatments of used components 

 

4.2. The location of second-hand market actors 

Second-hand market actors as research objects are spread across five regencies/ cities within the DIY Province. DIY 

Province is one of the provinces in Indonesia, located on the South CentralSouth-Central side of Java Island. It is known 

as a the Special Region because it is the territory of the Yogyakarta Palace. The location of the DIY Province is between 

7.33-8.12 South Latitude and 110.00- 110.50 East Longitude, with an area of 3185.80 km2 or 0.17% of the total area of 

Indonesia. 

The description of each regencies/ cities will be explained in this subsection. Figure 5-9 presents the position of used 

cell phone second hand market actors based on snowball sampling in some regions of the Special Region of Yogyakarta 

Province.  

Gunungkidul region has the position 007°46'00"-008°09'00" south latitude & 110°21'00"- 110°50'00" east longitude;  

with the border on s in the north is Klaten region, the south is Indian Ocean, the west is Bantul region and Sleman region, 

and the east is Wonogiri region. It is the biggest area compared to other areas; , it is about 1,431 km2 [68](Bappeda, n.d.-
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a). Then, with  a total population is about 747,161 per 2020 and population growth rate of 0.88% [69] (Bappeda, n.d.-

b). This region has 18 sub-districts, 144 villages, and 1,431 hamlets.  Geographically, Gunungkidul region is located in 

the southeastern part of the Special Region of Yogyakarta. Gunungkidul Regency has neither inland nor remote areas. 

According to the geographical conditions, there are 18 coastal villages, 56 villages located on the slopes/ridges of the 

hills and 70 villages located on the plains. The capital of this region is Wonosari. 

 
 

Figure 5. The position of used cell phone second-hand market actors in Gunungkidul Region 

 

The position of Bantul region is 14º04'50" - 27º50'50" South Latitude and 110º10'41" - 110º34'40" East Longitude. 

This region is surrounded by Gunungkidul region on in the east, Yogyakarta municipality and Sleman region onin the 

north, Kulonprogo region and Indian Ocean are onin the west and the south, respectively. The area is about 508.13 km2 

[68] (Bappeda, n.d.-a).  Then, in 2020, the population was about 985,770. This region had the highest growth rate 

compared to other regions, that is 1.14% [69] (Bappeda, n.d.-b). Bantul region has a plain area located in the middle and 

hilly areas located in the east and west, as well as a coastal area in the south. This region consists of  17 sub-districts 

divided into 75 villages and 933 hamlets [70]. (K. B. Pemerintah, n.d.). The capital of this region is Bantul.  

 

 
Figure 6. The position of used cell phone second hand market actors in Bantul Region 

 

The position of Kulonprogo region is 007o 38'42" - 007o 59'3" South Latitude and 110o 01'37" - 110o 16'26" East 

Longitude. It is surrounded by Bantul region and Sleman region onin the west; Magelang, Indian Ocean, and Purworejo 

are onin the north, the south, and the west, respectively. Not much different from Bantul region, the area of Kulonprogo 

region is has 586 km2 [68](Bappeda, n.d.-a). In 2020, the population was about 436,395 with the growth rate at about 

0.99% [69](Bappeda, n.d.-b). This region consists of 12 sub-districts and 88 villages [71] (K. K. P. Pemerintah, n.d.). 

The capital city of this region is Wates. 
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Figure 7. The position of used cell phone second hand market actors in Kulonprogo Region 

 

The position of Sleman region is 110° 33′ 00″ and 110° 13′ 00″ East Longitude, 7° 34′ 51″ and 7° 47′ 30″ South 

Latitude. It is surrounded by Boyolali region and Central Java onin the north; Yogyakarta municipality, Bantul region, 

and Gunungkidul region onin the south; Kulonprogo region and Magelang region onin the west; and Klaten region and 

Central Java onin the east. The area of the Sleman region is about 574 km2 [68](Bappeda, n.d.-a). Compared to other 

regions, Sleman region has the highest population which is about 1,125,804 with the growth rate ofwas 1.06% 

[69](Bappeda, n.d.-b). It consists of 17 sub-districts with , which have 86 villages and 1212 hamlets [72] (K. S. 

Pemerintah, n.d.). The capital of this region is Sleman.  

   
Figure 8. The position of used cell phone second hand market actors in Sleman Region 

The position of Yogyakarta municipality is 110º24'19" to 110º 28'53" East Longitude and 7º15'24" to 7º49'26" South 

Latitude with an average elevation of 114 m above sea level. The borders are Sleman region and Bantul region onin the 

north and the south, respectively. Then, Bantul region and Sleman region are both onin the west and the east. Compared 

to other regions, Yogyakarta municipality has the smallest area which is about 32.50 km2 [68](Bappeda, n.d.-a). Even 

though the total population was about 373,589 people and the growth rate was 1.06%, this region is the most densely 

populated area in 2020 [69](Bappeda, n.d.-b). There are fourteen districts and 45 villages [73] (K. Y. Pemerintah, n.d.). 

The capital of this region is Yogyakarta city. 
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Figure 9. The position of used cell phone second hand market actors in Yogyakarta Municipality  

4.3. Regression analysis result 

This section discusses the results of collaboration intention and regression analysis of driving factors on handling 

the collaboration of used cell phones for the second handsecond-hand market actors. Before the regression analysis was 

applied, the reliability and validity tests were carried out on the questionnaires distributed in each region. The tests for 

For the city of Yogyakarta, Bantul, Gunungkidul, and Kulonprogo districts using used 30 initial respondents' answers, 

while for Sleman Regency used 40 respondents' answers. 

Reliability tests were conducted to measure the consistency of the questionnaire which is an indicator of the variables. 

A questionnaire is said to be reliable if a respondent's answers to the questions are consistent from time to time. 

According to Barr and Gilg (2007) [74], the questionnaire is said to be reliable if the value of Cronbach α is more than 

0.6. The test results for each region showed that the Cronbach α coefficient of six variables waswere more than 0.6, 

which means that all the factors were reliable. 

In addition, the validity test was required to show the extent to which the questionnaire items used in a study were 

able to measure what it aimed wanted to measure. Validity test wasis used to measure the validity of a questionnaire 

items. The validity test in this study was carried out by comparing the total Pearson correlation value with the R table 

value (n= 30, df=28, so the R table value=0.3061 and for n=40, df=38, so the R table value=0.2639). Questionnaire 

items are declared valid if the Pearson correlation value is greater than the R table value. Tests of reliability and validity 

were are conducted by employing SPSS statistical software. The Appendix 1. represents the results of both tests. It 

shows that all the data collected were reliable and valid. 

a. Gunungkidul rRegion 

Respondents in Gunungkidul were amounted to 50 informal actors. From , from the respondents' answers, the 

average value of each factor studied and the value of collaboration intentions were was obtained, which is presented in 

Table 1. The calculation shows that the collaboration intention of informal actors in the GunungKidul region is 3.46, 

which means the Iinformal actors argue that they are neutral and tend to collaborate.  
Table 1. Results of descriptive analysis of respondents' answers in Gunungkidul Regency  

Factor 
Collaboration 

intention 
Environmental 

Attitude 
Management 
commitment 

Financial benefit 
Government 

support 
Competitor 

pressure 

Average value 3.46 3.00 3.40 3.40 3.40 3.70 

 

Before performing regression analysis, it is necessary to test the classical assumptions. The purpose of classical 

assumption testing is to provide certainty that the regression equation obtained is accurate in estimation, unbiased, and 

consistent. This classic assumption test is a prerequisite test that is carried out before carrying out further analysis of 

the data that has been collected. Classical assumption test in this research consists of normality test, multicollinearity 

test, and heteroscedasticity test. The summary of classical assumption tests is are displayed in Table 2.  The classical 

assumption test results in detail for each region are presented shown in Appendix 2. It can be seen that for the 

Gunungkidul area, all classical assumption tests are met.  
Table 2. The summary of classical assumption test for Gunungkidul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

1. Residual data plot spread 

around the diagonal line 

1. Tolerance value for all variables is greater than 0.1, 

consisted of: environmental attitude (0.766), management 

commitment (0.530), and financial benefits (0.368), 

government support (0.740) and competitor pressure 

(0.337) 

The points are scattered randomly 

above and below the number 0 

(zero) on the Y axis and does not 

form a certain pattern 
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2. Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.631 

2. The Variance Inflation Factor (VIF) value for all variables 

is less than 10. consisted of: environmental attitude 

(1.306), management commitment (1.887), and financial 

benefits (2.714), government support (1.352) and 
competitor pressure (2.967) 

 

 

 

The regression result of driving factors on handling collaboration of used cell phones for second- hand market 

informal actors in Gunungkidul region is presented in Table 3. It can be seen that the government support is the most 

significant driving factor compared to others.  

Table 3. The regression result for Gunung Kidul region 
Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 0.700 0.572  1.328 0.191 

Environmental attitude -0.084 0.120 -0,089 -0.702 0.486 

Management commitment  0.212 0.147 0.218 1.436 0.158 

Financial benefits 0.071 0.181 0.71 0.390 0.699 

Government support 0.376 0.125 0.388 3.018 0.004 

Competitor pressure 0.187 0.186 0.191 1.005 0.320 

 

Factors that affect collaboration intentions are seen if the significance value is smaller than 0.05. Therefore, then 

these factors affect collaboration intentions in handling used cell phones. In Gunung Kidul region, there is one factor 

that influences collaboration intentions in handling used cell phones, that is namely government support with a 

significance value of 0.004. It  and it was also found that management commitment had a moderate effect on 

collaboration intentions with a significance value of 0.158. Based on the results of multiple determination (R2) of 0.462 

(see Table 4), all predictors (independent variables) of collaboration can explain the variation of collaboration intention 

by 46.2% while 53.8% is influenced by other factors outside the model. 
Table 4. The R2 result for the driving factors of collaboration intention for Gunung Kidul region 

Model R R Square 
Adjusted R 

Square 

Std. Error of 

the Estimate 

1 0.680 0.462 0.401 0.61640 

 

b. Bantul rRegion 

In Bantul area, A total of 75 informal actors were involved as respondents in the Bantul area. The average value 

of each factor and the value of collaboration intentions, based on the respondents' answers, are presented in Table 5. 

The results show that the value of collaboration intentions of informal actors in Bantul Regency is 3.87, meaning that 

informal actors have the intention to collaborate. 
Table 5. Results of descriptive analysis of the respondents' answers in Bantul region 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 
3.87 4 3,8 3,8 4.2 3.8 

 

As this in general research uses regression analysis, it is preceded by applying the classical assumption test. The 

results of classical assumption tests is are displayed in Table 6. The classical assumption test results in detail are shown 

in Appendix 2. The results of the classical assumption test for the Bantul region show that it is fulfilled for all types of 

tests. 

 
Table 6. The summary of classical assumption test for Bantul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

1. Residual data plot spread 

around the diagonal line 

1. Tolerance value for all variables is greater than 0.1, 

consisted of: environmental attitude (0.776), 

management commitment (0.727), and financial benefits 

(0.564), government support (0.723) and competitor 

pressure (0.413) 

The points are scattered randomly 

above and below the number 0 

(zero) on the Y axis and does not 

form a certain pattern 

2. Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.678 

2. The Variance Inflation Factor (VIF) value for all 

variables is less than 10. consisted of: environmental 

attitude (1.289), management commitment (1.375), and 

financial benefits (1.772), government support (1.383) 

and competitor pressure (2.422) 

 

 

The regression result of driving factors on handling collaboration of used cell phones for second- hand market 

informal actors in the Bantul region is presented in Table 7. It can be seen that the management commitment is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 
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in the Bantul region is 3.87.  
Table 7. The regression result for Bantul region 

             
Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 0.756 0.728  1.038 0.303 

Environmental attitude 0.195 0.135 0.168 1.441 0.154 

Management commitment  0.334 0.125 0.321 2.665 0.010 

Financial benefits 0.090 0.120 0.103 0.755 0.453 

Government support  0.092 0.130 0.086 0.707 0.482 

Competitor pressure 0.080 0.160 0.0802 0.498 0.620 

 

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05). Then, then 

these factors affect collaboration intentions in handling used cell phones. In the Bantul region, there is one factor that 

influences collaboration intentions in handling used cell phones, which is namely management commitment with a 

significance value of 0.010. Also,  and also obtained a factor that has a moderate influence on collaboration intentions, 

namely environmental attitude with a significance value of 0.154, was obtained. Based on the results of multiple 

determination (R2) of 0.270 (see Table 8), all predictors (independent variables) of collaboration can explain the 

variation of collaboration intention by 27% while 73% is influenced by other factors outside the model. 
Table 8. The R2 result for the driving factors of collaboration intention for Bantul region 

Model  R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 0.501 0.270 0.217 0.41717 

 

c. Kulonprogo rRegion 

In the Kulonprogo area, there are 49 informal actors involved who act as respondents. Table 9 shows the average 

value of respondents' answers for each factor and collaboration intention. The value of collaboration intention is 3.783, 

meaning that informal actors in Kulonprogo Regency intend to collaborate in handling used cell phones with formal 

actors.  
Table 9. Results of descriptive analysis of respondents' answers in Kulonprogo region 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

3.783 4.097 3.963 4.021 4.438 3.982 

 

Classical assumption test needs to be done before performing regression analysis. The summary of classical 

assumption tests for Kulonprogo region is are displayed in Table 10. The complete results of the classical assumption 

test are presented shown in Appendix 2. It appears that fFor the Kulonprogo arearegion, all classical assumption tests 

are fulfilled.  
Table 10. The summary of classical assumption test for Kulonprogo Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

1. Residual data plot spread 

around the diagonal line 

1. Tolerance value for all variables is greater than 0.1, 

consisted of: environmental attitude (0.700), 
management commitment (0.588), and financial benefits 

(0.694), government support (0.893) and competitor 

pressure (0.583) 

The points are scattered randomly 

above and below the number 0 
(zero) on the Y axis and does not 

form a certain pattern 

2. Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.636 

2. The Variance Inflation Factor (VIF) value for all 

variables is less than 10. consisted of: environmental 

attitude (1.428), management commitment (1.699), and 

financial benefits (1.442), government support (1.229) 

and competitor pressure (1.717) 

 

 

The regression result of driving factors on handling collaboration of used cell phones for second- hand market 

informal actors in the Kulonprogo region is presented in Table 11. It can be seen that the competitors's pressure is the 

most significant driving factor compared to other factors. The calculation shows that the collaboration intention of 

informal actors in the Kulonprogo region is 3.783.  
Table 11. The regression result for Kulonprogo region 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 0.154 0.811  0.190 0.851 

Environmental attitude 0.102 0.161 0.092 0.632 0.531 

Management commitment  -0.122 0.150 -0.129 -0.814 0.420 

Financial benefits 0.092 0.148 0.091 0.626 0.535 

Government support 0.384 0.152 0.326 2.533 0.015 

Competitor’s pressure 0.414 0.160 0.413 2.593 0.013 
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Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05). Then, then 

these factors affect collaboration intentions in handling used cell phones. In Kulonprogo region, there is one factor that 

influences collaboration intentions in handling used cell phones, that is namely competitor pressure with a significance 

value of 0.013 and government support with in significance of 0.015. Based on the results of multiple determination 

(R2) of 0.364 (see Table 12), all predictors (independent variables) of collaboration can explain the variation of 

collaboration intention by 36.4% while 63.6% is influenced by other factors outside the model. 
Table 12. The R2 result for the driving factors of collaboration intention for Kulonprogo region 

Model  R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 0.603 0.364 0.290 0.46400 

 

d. Sleman rRegion 

Respondents in Sleman Regency were 160 informal actors. In summary, theThe average value of the respondents' 

answers about the five factors studied and the average value of collaboration intentions are presented in Table 13. It 

can be seen from the table that the value of collaboration intentions of informal actors in Sleman is 4,008. This value 

is the highest intention value compared to other regions. That means they really intend to collaborate. 
Table 13. Results of descriptive analysis of respondents' answers in Sleman region 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

4.008 3.904 3.979 3.983 4.019 4.009 

 

Before performing regression analysis, it is necessary to test the classical assumptions. The results of classical 

assumption tests for Sleman region is are displayed in Table 14. The complete results of the classical assumption test 

are shown in Appendix 2. The results of the classical assumption test for the Sleman region show that it is fulfilled for 

all types of tests. 
Table 14. The summary of classical assumption test for Sleman Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

1. Residual data plot spread 
around the diagonal line 

1. Tolerance value for all variables is greater than 0.1, 
consisted of: environmental attitude (0.851), 

management commitment (0.900), and financial benefits 

(0.800), government support (0.866) and competitor 

pressure (0.733) 

The points are scattered randomly 
above and below the number 0 

(zero) on the Y axis and does not 

form a certain pattern 

2. Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.668 

2. The Variance Inflation Factor (VIF) value for all 

variables is less than 10. consisted of: environmental 

attitude (1.175), management commitment (1.111), and 

financial benefits (1.250), government support (1.155) 

and competitor pressure (1.364) 

 

 

 

The regression result of driving factors on handling collaboration of used cell phones for second- hand market 

informal actors in the Sleman region is presented in Table 15. It can be seen that the government support is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in the Sleman region is 4.008.  
Table 15. The regression result for Sleman region 

Model Unstandardized 

coefficients 

Standardized 

coefficients 

Sig. 

B Std. Beta t 

Constant 2.408 0.406  5.938 0.000 

Environmental attitude 0.029 0.048 0.049 0.603 0.547 

Management commitment 0.142 0.069 0.163 2.066 0.040 

Financial benefits 0.137 0.071 0.161 1.926 0.056 

Government support 0.218 0.069 0.254 3.160 0.002 
Competitor pressure  -0.125 0.085 -0.128 -1.466 0.145 

 

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05). Then, then 

these factors affect collaboration intentions in handling used cell phones. In the Sleman region, there is one factor that 

influences collaboration intentions in handling used cell phones, that is namely government support with a significance 

value of 0.002, followed by then management commitment and financial benefit with successive levels of significance 

level of 0.040 and 0.056. Based on the results of multiple determination (R2) of 0.141 (see Table 16), all predictors 

(independent variables) of collaboration can explain the variation of collaboration intention by 14.1% while 85.9% is 

influenced by other factors outside the model. 
Table 16. The R2 result for the driving factors of collaboration intention for Sleman region 

Model  R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 0.375 0.141 0.113 0.34253 
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e. Yogyakarta mMunicipality 

For the Yogyakarta city area, there are 90 informal actors were involved as respondents. Table 17 presents the 

average value of each factor and the value of collaboration intention, which was obtained from the answers of the 

respondents. It can be seen that the value of collaboration intention is 3.60. This means that the level of collaboration 

intention of informal actors in the city of Yogyakarta is neutral and close to agreeing to collaborate. 
Table 17. Results of descriptive analysis of respondents' answers in Yogyakarta municipality 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 
3.60 4,00 3.75 3.70 4.21 3.86 

 

The summary of classical assumption test that was carried out before the regression analysis is shown in Table 18. 

The detailed results of the classical assumption test are shown in Appendix 2. The results for all types of tests It are 

fulfilled for the Yogyakarta city area, so it can be continued with regression analysis.  
Table 18. The summary of classical assumption test for Yogyakarta Municipality 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

1. Residual data plot spread 

around the diagonal line 

1. Tolerance value for all variables is greater than 0.1, 

consisted of: environmental attitude (0.826), 

management commitment (0.640), and financial benefits 

(0.622), government support (0.757) and competitor 

pressure (0.686) 

The points are scattered randomly 

above and below the number 0 

(zero) on the Y axis and does not 

form a certain pattern 

2. Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.975 

2. The Variance Inflation Factor (VIF) value for all 

variables is less than 10. consisted of: environmental 

attitude (1.211), management commitment (1.562), and 

financial benefits (1.608), government support (1.322) 

and competitor pressure (1.458) 

 

 

The regression result of driving factors on handling collaboration of used cell phones for second- hand market 

informal actors in the Yogyakarta municipality is presented in Table 19. It can be seen that the environmental attitude 

is the most significant driving factor compared to others. The calculation shows that the collaboration intention of 

informal actors in the Yogyakarta municipality is 3.60.  
Table 19. The regression result for Yogyakarta municipality 

Model Unstandardized coefficients Standardized coefficients Sig. 

B Std. Beta t 

Constant 0,866 0,618  1,403 0.164 

Environmental attitude 0,396 0,118 0,343 3,372 0.001 

Management commitment -0,011 0,143 -0,009 -0,075 0.940 

Financial benefit 0,292 0,121 0,282 2,408 0,081 

Government support 0,014 0,106 0,014 0,135 0,839 

Competitor pressure 0.010 0,115 0,010 0,089 0,929 

 

Factors that affect collaboration intentions are seen if the significance value of  α is smaller than (0.05). Then, then 

these factors affect collaboration intentions in handling used cell phones. In the Yogyakarta municipality, there is one 

factor that influences collaboration intentions in handling used cell phones, which is namely environmental attitude with 

a significance value of 0.002 and financial benefit has have a moderate impact with a significance level of 0.081. Based 

on the results of multiple determination (R2) of 0.274 (see Table 20), all predictors (independent variables) of 

collaboration can explain the variation of collaboration intention by 27.4% while 72.6% is influenced by other factors 

outside the model. 
Table 20. The R2 result for the driving factors of collaboration intention for Yogyakarta municipality 

Model  R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 0.524 0.274 0.232 0.57013 

 

In summary, theThe most influential factors on the intention to collaborate in each region are presented in Figure 10. 

From the figure, it can also be seen the position of one region compared to other region in the Special Region of 

Yogyakarta Province can be seen. 
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Figure 10. The most significant driving factors in each region in The Special Region of Yogyakarta Province, Indonesia 

 

f. The Special Region of Yogyakarta Province 

The results for the Special Region of Yogyakarta Province were obtained by processing the data from five 

regions, which included is the total 424 respondents. The value of this collaboration intention for all actors was 3.744. 

It means that generally the respondents had the collaboration intention in handling used cell phones with formal actors. 

The values for each factor at the provincial level, which were are obtained from the average values of the five regions, 

are shown in Table 21.  
Table 21. Results of descriptive analysis of respondents' answers in Special Region of Yogyakarta Province 

Factor Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 

3,744 3,800 3,778 3,781 4,113 3,810 

 

Next, to obtain the factors that influence the collaboration intentions of all actors at the province level, the 

Structural Equation Modelling (SEM) approach wasis used. Before the structural model was formed, the CFA 

(Confirmatory Factor Analysis) was conducted on exogenous variables. For endogenous variables, CFA is not 

necessary, because there is only one variable. CFA is intended to check whether all questionnaire items can be used. 

There is no general rule in determining the cut-off value for loading factor (Doll et al., 1995). This paper specified the 

loading factor as more than 0.5. In the exogenous CFA, the fit model was achieved with the p-value=0.665, χ2=210.536, 

GFI=0.960, AGFI=0.931, and RMSEA=0.000. Based on the value of the loading factor, there were two items deleted; , 

namely the first item was on the government support factor and the sixth item was on competitor pressure. 

The structural model result is shown in Table 22. The structural fit model was obtained with p-value=0.051, 

χ2=343.389, GFI=0.945, AGFI=0.915, and RMSEA=0.019.  It shows that the most significant driving factors in the 

Special Region of Yogyakarta Province is financial benefit and government support with the influence values of are 

0.231 dan 0.150, respectively and the significance levels are 0.014 and 0.041, respectively. 
Table 22. Structural model result  

   Estimate S.E. C.R. P Label 

Collaboration 

intention 

<--- Environmental attitude -.049 .033 -1.491 .136 par_20 

Collaboration 

intention 

<-- Management 

commitment 

.148 .141 1.050 .294 par_21 

Collaboration 

intention 

<-- Financial benefit .231 .094 2.463 .014 par_22 

Collaboration 

intention 

<-- Government support .150 .073 2.048 .041 par_23 

Collaboration 

intention 

<-- Competitor pressure .113 .093 1.216 .224 par_24 
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The coefficient of determination is 0.284, shown in Table 23, meaning that the five factors considered in this study 

describe collaboration intentions of 28.4%, and other factors form 71.6% of collaboration intentions. 
Table 23. Squared Multiple Correlations 

   Estimate 

Collaboration 

intention 

  .284 

4.4. Discussion 

In this discussion section,The  the results of each factor influencing collaboration intentions and their managerial 

implications are will be discussed as follows.  

a. Environmental attitude 

 The environmental attitude factor is as the dominant factor influencing the intention to collaborate with 

informal actors in the Yogyakarta municipality and as a moderate driving for informal actors in the Bantul Region. This 

factor is related to the attitude of informal actors towards the environment. It means that informal actors with high 

environmental attitudes will also show high collaboration intentions. 

 The result shows that the average environmental attitude of informal actors in both Yogyakarta municipality 

and Bantul Region is 4, which means that the actors have a high environmental attitude. Furthermore, in terms of  when 

viewed from the level of education, the education background of informal actors in Yogyakarta is have a minimum of 

high school education of with 93.3%, while in Bantul, it is 92%. According to Latif et al. (2012) [75], education level 

has had a significant impact on in pro-environmental intention and behaviorbehaviour. , aAs did Wenshun et al. (2011) 

[76] demonstrated, the difference in the education level correlates with environmental behaviorbehaviour. Yin et al. 

(2014) [77] stated that the differences in the education level will result in make a differences in the desire to carry out 

environmentally friendly behaviorbehaviour. Thus, the higher a person's education level, the higher his concern for the 

environment. 

 The results of this study are in line with Arshad et al. (2022) [40], where environmental concern significantly 

affects the ecological behaviorbehaviour of employees in small and medium hotels in Pakistan.  Also, aAccording to 

Chan et al. (2017) [39], environmental concern was positively related to ecological behaviorbehaviour of international 

tourist hotel employees in Hong Kong. Likewise, He et al. (20187) [35] showed that employee and top management 

environmental awareness could affect corporate environmental behaviorbehaviour. In addition, Long et al. (2017) [42] 

demonstrated the positive and significant impact of the attitude toward environment factors on the environment. Still 

related to the influence of environmental attitude, the results of Okumus et al. (2019) [41] showed that the environmental 

concern of hotel employees in Turkey is the best predictor of ecological behaviorbehaviour. Then, Testla et al. (2016) 

[36] showed that environmental awareness has a positive and significant effect on proactive environmental strategy. 

This also aligns Next is also in line with Zientara and & Zamojska’s (2018) [44] research which demonstrated that where 

environmental values were positively related to organizational citizenship behaviorbehaviour for the environment 

(OCBE). 

The managerial implication of this study 's results is that to maintain environmental attitudes, informal groups of 

actors should often hold discussions on environmental issues so that the understanding of the environment becomes 

even and equal among the actors. Through the Department of Trade and Cooperatives, the government can also provide 

contribute to providing information about the environment and its relation to used cell phones. In addition, the formal 

actors should conduct their social responsibilitiesy, such as coaching informal actors to understand how to handle the 

used cell phones so that they  that are safe for the environment and human beings. 

b. Management commitment 

Management commitment in this study refers to means the commitment of owners and employees in carrying out 

pro-environmental activities, in this case, collaborating with formal parties in managing used cell phones. The results 

showed that the management commitment factor strongly influences the intention to collaborate ofon informal actors in 

the Bantul and Sleman regions. As for the Gunung Kidul Region actors, this factor has a moderate influence. The value 

of management commitment in the three regions is 3.8; 3.979; and 3.4 for Bantul, Sleman, and Gunung Kidul, 

respectively. It can be seen that the management commitment of the informal actors in the Bantul and Sleman Regions 

is higher than that of the informal actors in Gunung Kidul, so it can be said that it is in line with the level of influence. 

The strong influence of management commitment is in line with the research of Ates et al. (2012) [47], which showed 

that organizational commitment has a positive impact on the adoption of a proactive environmental strategy. It is also 

in line with the research of He et al. (20187) [35] which stated that one of the internal pressures in the form of 

commitment management affects corporate environmental behaviorbehaviour. Research Subsequent results by Tariqk 

et al. (2020) [43] found that a manager's environmental commitment strengthens the relationship between employees' 

environmental attitude and employees' ecological behavior. Yen and& Yen (2012) [37] showed a positive and significant 

effect of top management commitment on environmental collaboration with suppliers and green purchasing activities. 

In addition, Yusliza et al. (2019) [46] found that top management commitment positively and significantly affects 

various green human resource management (GHRM) activities. Lee and& Joo (2020) [52] show that top management 

is an essential factor which to influences the level of collaboration between suppliers and customers in a green supply 

chain. 
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Meanwhile, Burki et al (2019) [51] found that top management commitment has a positive and significant effect on 

green process innovation, while its influence on green managerial innovation is moderate. In contrast, the results of 

Bhatia and& Jakhar (2021) [50] are not in line with this study, where top management commitment (TMCO) has no 

significant effect on green product innovation (GPI). 

With the results found in Bantul, Sleman, and Gunung Kidul Region, the managerial implication that can be 

emphasized is that informal actors with a high level of management commitment need to be maintained, . Sso that 

owners and employees of informal actors are always committed to carrying out activities that support environmental 

conservation. 

This commitment can be transmitted to other informal actors through meetings held in informal actors’ associations 

in several areas so that owners and employees will even understand the importance of being committed to environmental 

conservation. Local and central governments and formal actors can also contribute to fostering and enhancing this 

management commitment factor by providing additional information and education related to environmental problems 

and their handling. 

c. Financial benefit 

The strong influence of financial benefits on the collaboration intention occurred in informal actors in the Sleman 

Region and studies at the provincial level. It means that informal actors will intend to collaborate in managing used cell 

phones if they feel there are economic benefits for them. The effect of moderate financial benefits was found in actors 

in the Yogyakarta municipality area. 

The average value of the respondents' answers regarding the financial benefit factor was 3.983 for actors in Sleman 

Regency, and 3.781 for all provinces, 3.781 were obtained,  which is the average value of financial benefits in all regions. 

The value of financial benefits to actors in the Yogyakarta municipality area is 3.7. The value of financial benefits that 

has have a strong impact is more significant than those with a moderate influence. 

The results of this study are in line with the results of Wang et al. (2018) [59] found that cost factor s significantly 

influences internal and external green practices. In addition, the used cell phones are usually sold through the informal 

sector for cashback [55] (Shevchenko et al., 2019). 

For managerial insight, the financial benefits for informal actors are one of the most important reasons for running 

their business. However, the role of these informal actors has not received adequate attentionis less attention. Therefore, 

the formal actors should support the informal ones to collaborate in handling used cell phones. 

d. Government support 

There are three regions and a study at the provincial level. It was found that the government support factor had a 

strong influence on the intention to collaborate , namely in Kulon Progo, Sleman, and the Gunung Kidul Region. 

Meanwhile, there was no moderate influence of the government support factor for actors in any region. The value of the 

government support factor in each regions is 4.438, 4.019; and 3.7 for Kulon Progo, Sleman, and Gunung Kidul, 

respectively. Meanwhile, the value of government support for actors in all provinces is 4.113. 

From the The government support questionnaire items show that , it means that the actors expect the government to 

support the implementation of pro-environment activities. It will encourage the actors to intend to collaborate in handling 

used cell phones with formal parties. Therefore, by looking again at the value of government support from the Kulon 

Progo and Sleman regions, as well as at the provincial level, it seems that this value is very high. So, , so it can be 

interpreted that these actors expect the government to condition, provide information and technical assistance, popularize 

environmental management, and provide infrastructure for facilitating environmental activities. 

The result of the study is that government support significantly encourages collaboration intention, that is in line with 

studies by Lee (2008) in which government involvement plays an important role in the willingness of suppliers to 

participate in the green supply chain. Also, in the research of He et al. (20178) [35], government pressure influenced 

corporate environmental behaviorbehaviour. Ye et al. (2013) [33] showed that government pressure has a significant 

effect on managers' attitudes to RL implementation. Next, Nguyen et al. (20188) [78] investigated that laws and 

regulations play the most significant impacts on recycling behavioralbehavioural intention, compared to environmental 

awareness and attitude toward recycling, social pressure, cost of recycling, and inconvenience of recycling. 

Furthermore, the management implication of this result is that the government is authorized to provide support in 

collaboration between formal and informal actors. This support can be in the form of rules, policies, facilities, resources, 

and information. So far, regulations related to e-waste in Indonesia can be seen in [25] Maheswari (2019). However, 

these regulations, namely Government Regulation no. 101 of 2014, do not explicitly mention e-waste, but the waste in 

question is hazardous and toxic material waste in general. Thus, there are no specific regulations regarding e- waste 

management in Indonesia. 

e. Competitor pressure  

The results show that the competitor pressure factor strongly influences informal actors in the Kulon Progo Region 

only and is also not seen as a moderate driving factor. It means the informal actors in Kulon Progo will be encouraged 

to do collaborative activities in handling used cell phones when their competitors carry out activities related to the 

environment.  

The value of competitor pressure for informal actors in the Kulon Progo Region is 3.982, which means this value is 

relatively high and higher than the value of competitor pressure in all provinces. If it is seen fFrom the number of 

informal actors in Kulon Progo, there are fewer informal actors compared to than in the other regions, and they are not 

spread throughout the region, so there is a possibility that the level of competition between informal actors will be high.  
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The results of research related to competitor pressure are in line with the study of Weng et al. (2015) [65], which 

found that competitor pressure had a positive and significant effect on the company's green innovation activities. This 

Also is also in line with Ye et al. (2013) [33], where competitor pressure significantly affects managers' attitudes to RL 

implementation. This finding is was supported by previous research conducted by Riva and Gani (2020) [79] 

demonstrating that competitor pressure also positively affects the environmental performance of upscale hotels. 

Competitor initiatives and strategies guide the hotels to adopt green marketing practices. The managerial implication of 

the results of this research is the need for the role of government and formal actors to provide counselling and training 

for upgrading knowledge and skills of to informal actors. 

Generally, the results of this study can be considered by stakeholders who may be involved in handling e-waste, 

mainly used cell phones in Indonesia. For the government as part of the policymakers, these results can be used as input 

for setting rules, providing information, providing assistance, funding assistance, etc., for the safe management of used 

cell phones. For formal actors such as mobile phone manufacturers, the results of this study can be considered in used 

to redesigning and promotinge a program to take back used cell phones from the hands of consumers as a form of 

corporate social responsibility. In the end, informal actors' handling of used cell phones will not harm health and the 

environment but still provides economic benefits for informal actors. 

Seeing Taking into account the results of the coefficient of determination in each region and the study at the provincial 

level, which is below 50%, it is still necessary to explore other factors that can motivate second-hand cell phone market 

players to collaborate in cell phone management. Furthermore, it is also essential to study the factors that can hinder 

informal actors from collaborating with formal actors in handling used cell phones with formal actors. Understanding 

the factors driving and inhibiting collaboration intentions among informal actors will make it easier to design policy-

making and design appropriate forms of collaboration. 

5. Conclusion 

Based on the analysis of collaboration intentions among informal actors, it was found that: 

● The descriptive analysis showed that informal actors intend to collaborate with formal actors in managing used 

cell phones with an average intention value of 3.744. 

● Regression analysis showed that the factors that have the most significant effect on collaboration intentions, 

including the environmental attitude, is the most substantial driving factor for informal actors in Yogyakarta 

Municipality, with a value of 0.343 and a significance level of 0.001. The management commitment has a 

strong impact in two areas, namely Bantul with a value of 0.321 and a significance level of 0.010 and Sleman 

Region with a value of 0.163 and a significance level of 0.040. The financial benefit strongly influenced the 

secondhand market players in the Sleman Region of 0.161 with a significance value of 0.056, while the actors 

in the Yogyakarta municipality were 0.282 with a significance value of 0.081. Furthermore, the government 

support strongly encouraged collaboration among informal actors in Sleman, Kulon Progo, and the Gunung 

Kidul Region with influence values and significance levels, respectively: 0.254 and 0.002; 0.326 and 0.015; 

0.388 and 0.004. The competitor pressure only appears as a positive and significant encouraging factor for 

informal actors in the Kulon Progo Region, with a value of 0.413 and a significance level of 0.013. 

● The structural equation modelling as the study for the provincial level showed that the two main factors that 

encourage all informal actors are financial benefits of 0.231 with and a significance level of 0.014, while 

government support is 0.150 and with a significance level of 0.041. 

● There is no form of collaboration between informal and formal actors in Indonesia in handling used cell phones. 

The results of this study can be used as consideration for policymakers to regulate e-waste management, mainly 

used cell phones. 

● Formal actors can also use the results of this study in promoting the take-back program of used cell phones as 

a form of waste management through corporate social responsibility and collaboration with informal actors.  
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Appendix 1 

The results of the reliability and validity test of the research questionnaire  

 Yogyakarta 

municipality1 

Sleman  

Region2 

Bantul  

Region1 

Gunungkidul 

Region1 

Kulonprogo  

Region1 

Collaboration intention 

Cronbach α 

0.931 

Cronbach α 

0.852 

Cronbach α  

0.852 

Cronbach α  

0.941 

Cronbach α  

0.851 

Correlated item –Total Correlation 

1 You intend to take part in the 

collaborative activity 
0.838 0.379 0.808 0.788 0.730 

2 You will try to participate in the 

collaborative activity 
0.871 0.489 0.571 0.825 0.662 

3 You plan to take part in the 

collaborative activity 
0.906 0.569 0.678 0.880 0.778 

4 You are willing to participate in 

the collaborative activity 
0.922 0.434 0.813 0.916 0.676 

5 You wish to participate in the 

collaborative activity 
0.913 0.471 0.660 0.789 0.444 

Environmental Attitude 

Cronbach α  

0.721 

Cronbach α  

0.711 

Cronbach α  

0.711 

Cronbach α  

0.797 

Cronbach α  

0.782 

Correlated item –Total Correlation 

1 Environmental issues need to be a 

priority in business management. 
0.598 0.466 0.408 0.591 0.561 

2 Environmentally friendly 

behavior by the company can 

provide significant cost 

reductions. 

0.7 0.584 0.375 0.431 0.615 

3 The company's environmentally 

friendly behavior can help 

companies enter new markets. 

0.876 

 
0.401 0.559 0.711 0.459 

4 Environmentally friendly 

behavior carried out by the 

company can lead the company to 

become a leader in the market. 

0.75 0.683 0.572 0.601 0.822 

5 Environmentally friendly 

behavior by the company can 

improve the company's image. 

0.624 0.348 0.419 0.577 0.389 

Commitment Management 

Cronbach α  

0.844 

Cronbach α  

0.741 

Cronbach α  

0.741 

Cronbach α  

0.905 

Cronbach α  

0.784 

Correlated item –Total Correlation 

1 All members of the 

organization/company (owner, 

manager, and employee) are 

committed to environmental 

management and policies. 

0.8 0.349 0.408 0.723 0.483 

2 Organizational/company culture 

supports environmental 

conservation activities 

0.687 0.654 0.568 0.895 0.697 

3 The organization/company directs 

and facilitates the implementation 

of environmental conservation 

activities 

0.867 0.548 0.589 0.790 0.457 

4 There are ongoing efforts to 

support environmental 

conservation activities 

0.802 0.751 0.671 0.807 0.707 

5 There is environmental related 

training for employees 
0.796 0.507 0.312 0.611 0.425 

Financial Benefits 

Cronbach α  

0.899 

Cronbach α  

0.710 

Cronbach α  

0.710 

Cronbach α  

0.793 

Cronbach α  

0.892 

Correlated item –Total Correlation 

1 Potential for financial assistance 0.898 0.664 0.466 0.463 0.774 

2 Gaining economic benefits in the 0.903 0.608 0.308 0.406 0.806 
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form of reducing costs while 

helping to protect the 

environment 

3 Be more competitive by 

promoting achievements in the 

environmental field 

0.791 0.516 0.596 0.683 0.578 

4 Can survive in the market in the 

long term 
0.76 0.343 0.542 0.589 0.757 

5 Potential to get financial and 

technical management guidance 
0.888 0.451 0.471 0.744 0.776 

Government Support 

Cronbach α  

0.959 

Cronbach α  

0.773 

Cronbach α  

0.773 

Cronbach α 

0.941 

Cronbach α  

0.852 

Correlated item –Total Correlation 

1 The government needs to 

coordinate environmental 

conservation initiatives 

0.866 0.682 0.728 0.826 0.696 

2 Government needs to increase 

funding for environmental 

conservation initiatives 

0.928 0.616 0.316 0.903 0.707 

3 The government needs to provide 

information and technical 

assistance to small and medium-

sized enterprises related to 

environmental conservation. 

0.948 0.707 0.503 0.837 0.469 

4 The government needs to 

popularize knowledge about 

environmental management. 

0.953 0.509 0.644 0.828 0.794 

5 The government needs to build 

infrastructure to facilitate 

environmental conservation 

initiatives 

0.944 0.782 0.613 0.802 0.667 

Competition Pressure 

Cronbach α  

0.944 

Cronbach α 

0.808 

Cronbach α  

0.808 

Cronbach α  

0.909 

Cronbach α  

0.887 

Correlated item –Total Correlation 

1 Competitors comply with 

environmental regulations 
0.883 0.728 0.671 0.767 0.716 

2 Competitors carry out 

environmental conservation 

activities 

0.926 0.769 0.576 0.804 0.740 

3 Competitors are committed to 

various stakeholders in 

environmental conservation 

activities 

0.842 0.764 0.626 0.716 
0.768 

 

4 Competitors collaborate with 

professionals to support 

environmental conservation 

0.907 0.564 0.520 0.694 
0.697 

 

5 Competitors set environmental 

standards for their products and 

operations 

0.798 0.621 0.357 0.787 0.776 

6 Competitors get new business 

opportunities when carrying out 

environmental conservation 

0.812 0.574 0.331 0.637 0.474 

7 Competitors promote successful 

implementation of environmental 

conservation 

0.929 0.578 0.742 0.673 0.613 

Note: 
1. Validity test for the area of Yogyakarta City, Bantul Regency, Gunungkidul Regency, and Kulonprogo Regency using answers 

from 30 respondents. The validity test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 30-

2=28. Based on the level of confidence and degrees of freedom, the R table value is 0.3061, so the questionnaire item is said to be 

valid if the calculated r value is greater than r table and is positive. 
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2. The validity test for the Sleman Regency area uses answers from 40 respondents. The validity test uses a 95% confidence level 

(α=5%) with degrees of freedom (df)=n-2, which means 40-2=38. Based on the level of confidence and degrees of freedom, the R 

table value is 0.2638, so the questionnaire item is said to be valid if the calculated r value is more than r table and is positive. 
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Appendix 2.  

Classical assumption test results  

1. Normality test results 

The results of the normality test are displayed in the form of a plot of residual data, which is shown in Figure A.1 and the results 

of the Kolmogorov-Smirnov test in Figure A.2. From Figure A.1 it can be seen that the data plot is spread around the diagonal line, 

which means the model fulfill the assumption of normality. Moreover, from Figure A.2 it is shown that the value of the Kolmogorov-

Smirnov statistical test in the five research areas has a significance level greater than 0.05, so that the regression model in all regions 

meets the normality test.  

 

 

 

 

        
                   Gunungkidul                               Bantul                              Kulonprogo  

                     Regency (a)                           Regency (b)                         Regency (c)  

                       

                                
                                Sleman Regency (d)                   Yogyakarta City (e)                          

 
Figure A.1. Result of residual data plot from each region    

 

                    

                   Gunungkidul Regency (a)                                           Bantul Regency (b)                                   
                      

Normal P-P Plot of Regression Standardized Residual 

Dependent Variable: Collaboration intention 
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                 Kulonprogo Regency (c)                                                Sleman Regency (d)                    
              

                                      
                                                          Yogyakarta City (e)   

 
Figure A.2. Result of Kolmogorov-Smirnov test 

 

 

2. Multicollinearity test results 

The results of the multicollinearity test are presented in Figure A.3. From the figure, it can be seen that the tolerance value for 

all variables is greater than 0.1 and the Variance Inflation Factor (VIF) value for all variables is less than 10, in all research areas. 

Thus, it can be concluded that there is no multicollinearity between the independent variables. 

 

             
             Gunungkidul Regency (a)                                         Bantul Regency (b) 

 

               
                     Kulonprogo Regency (c)                                      Sleman Regency (d)    

 

 
                                                                Yogyakarta City (e)   



Civil Engineering Journal      

   Vol. x, No. x, xxxxx, 20xx 

35 

 

Figure A.3. Result of multicollinearity test 

3. Heteroscedasticity test results 

In this study, the heteroscedasticity test was carried out using the Park test. The results of the heteroscedasticity test are displayed in 

the form of a scatterplot which is presented in Figure A.4. From the figure, it can be seen that the points are scattered randomly above 

and below the number 0 (zero) on the Y axis and does not form a certain pattern. This means that there is no heteroscedasticity in the 

regression model. 

 

 

 

 

                
                Gunungkidul Regency (a)                                      Bantul Regency (b) 

 

         
                      Kulonprogo Regency (c)                                      Sleman Regency (d)    

 

                                        
                                                            Yogyakarta City (e)   
 

Figure A.4. Result of heteroscedasticity test 

 

Scatterplot 

Dependent Variable: Collaboration intention 
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Abstract 

The handling of used cell phones in Indonesia is mostly carried out by informal actors starting from second-hand market 

actors. However, the activities of the informal actors often endanger the environment and human health. To reduce the 

impact, some of the activities should be transferred to formal parties. This requires collaboration of both parties as a form 

of waste management, which previously has never been established. The objective of this study is to explore the driving 

factors of collaboration intention of informal actors in handling used cell phones with the formal ones. Data were collected 

using questionnaires distributed to second hand market actors in five districts in the Special Region of Yogyakarta 

Province. In this study, three internal driving factors are considered, which are environmental attitude, management 

commitment, and financial benefits, as well as two external driving factors, which are government support and competitor 

pressure. The regression analysis in each region revealed that the most significant driving factors vary across different 

regions, such as government support in Gunungkidul, management commitment in Bantul, competitive pressure and 

government support in Kulonprogo, government support, management commitment, and financial benefit in Sleman, as 

well as environmental attitude and financial benefit in Yogyakarta City. From the structural equation modelling at the 

provincial level, it was found that financial benefit and government support were the most significant factors influencing 

collaboration intentions of all informal actors. The results of this study can be used as a reference. 

Keywords: Collaboration Intention; Driving Factors; Used Cell Phone; Waste Management. 

 

1. Introduction 

The number of mobile phone users in Indonesia, especially in the Special Region of Yogyakarta Province (DIY 

Province), are increasing. Data from the Central Bureau of Statistics (BPS) generally show that the percentage of the 

population using mobile phones has increased from 2012 to 2019. However, there has been a slight decline in 2020, 

possibly due to the COVID-19 pandemic. The increase in mobile phone users is shown in Figure 1. 

The increase in the number of cell phone usage indicates that there is also an increase in cell phone waste, which is 

e-waste. The development of technology is followed by an increase in the amount and complexity of the waste. Since 

the waste contains toxic materials which might have a negative impact on both human and environmental health, waste 

management requires accurate identification and an awareness of the risks involved [1]. Hazardous metals in e-waste 

are lead, cadmium, mercury, hexavalent chromium, and refractory materials [2–6]. In the long term, these hazardous 

metals can have an impact on human health and environmental. According to Robinson (2009) [7], in every 1 kg of e-

waste, there is 180 mg of cadmium and 0.8 mg of mercury, especially in battery components. Furthermore, the BBC 
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(2002) in Polak & Drápalová (2012) [8] described that cadmium from a cell phone battery can contaminate 600,000 

litres of water. Research conducted by Robinson (2009) [7] in Guiyu City, Guangdong region, China, which is the largest 

e-waste recycling area in the world, found that dioxin contamination in Guiyu air resulted in the level of exposure to 

humans reaching 15–56 times the maximum standard recommended by WHO. Elevated levels of dioxins are found in 

breast milk, placenta, and hair, indicating that dioxins are acquired by humans from the air, water, or foodstuffs, at levels 

which pose a serious health risk. Children in Guiyu had significantly higher blood lead and cadmium levels than normal 

children. It was also reported that e-waste recycling workers from villages in the Jinghai region had chromosomal 

aberrations 20 times higher than villagers who were not exposed to e-waste. For this reason, it can be said that e-waste 

is a potential source of genetic mutations and can cause cytogenetic damage in the general population exposed to e-

waste pollution. Furthermore, as Orlins & Guan (2016) [9] described, during the process of e-waste dismantling without 

adequate technology, the content of hazardous materials in e-waste will remain in the environment for a long time. 

 

Figure 1. Data on the percentage of mobile phone users in the Special Region of Yogyakarta Province (DIY Province) and 

Indonesia in 2012-2020 * 

Waste is generally defined as something that is no longer used and thrown away by its owner. Furthermore, Dadzie 

et al. (2020) [10] explain various definitions of waste. It is understood that all forms of waste must be managed and 

handled correctly not to burden the environment and disturb public health. 

E-waste is waste from various electronic and electrical products. The definition and classification of e-waste depend 

on the regulation or standards that apply in each country. Gollakota et al. (2020) [11] present a detailed classification of 

e-waste based on several standards. Likewise, Shittu et al. (2021) [12] explained the definition of e-waste and its 

classification. In contrast to developed countries that explicitly define and classify e-waste and have standardized rules 

for its management, Indonesia has no specific rules regarding e-waste management. Generally, e-waste is classified as 

toxic and hazardous material regulated in Minister of Environment and Forestry Regulation No. 6 of 2021 concerning 

procedures and requirements for managing hazardous and toxic waste. 

One of the activities that can be used to manage End of Life (EoL) or End of Use (EoU) products such as used cell 

phones is waste management. Waste management is a step or various strategies for managing and disposing waste. It 

can be done by disposing, destroying, processing, recycling, reusing, or controlling waste. Waste management aims to 

reduce unusable materials while preventing potential environmental damage and threats to human health. The 

management of used cell phones as electronic waste is known as e-waste management. 

Several authors described effective e-waste management, including Isernia et al. (2019) [13] stated that the collection 

point is the key to e-waste management. The effectiveness of the collection process is influenced by the distribution of 

collection points in an area. Rautela et al. (2021) [14] stated that for effective implementation of sustainable e-waste 

management, government supervision is needed in the reciprocal relationship between manufacturers, producers, 

wholesalers, traders, consumers, and recyclers. Furthermore, Shittu et al. (2021) [12] suggested that one part that needs 

attention in effective e-waste management is to apply and enforce e-waste management rules for informal actors. As for 

e-waste management in developing countries, Ilankoon et al. (2018) [15] mentioned that it is necessary to apply a strict 
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legislative framework to realize an e-waste management strategy. These regulations can be developed through 

modification of the EPR scheme, which provides an e-waste management system that is easy to adopt, provides benefits 

to all stakeholders, and is adapted to the local economy. 

Several obstacles caused the implementation of e-waste management not to run optimally. Gollakota et al. (2020) 

[11] explained that effective e-waste management is not yet available in most developing countries, and the focal point 

of successful e-waste management is debatable. One of the shortcomings of e-waste management in developing 

countries is that the integration of the formal and informal sectors has not been integrated. In addition, there are several 

other factors, such as the unavailability of special rules for e-waste, the influence of socio-cultural aspects, and the lack 

of responsibility of producers and consumers. Meanwhile, Rautela et al. (2021) [14] stated that e-waste management in 

developing countries does not effectively run because e-waste is treated and managed informally in an illegitimate way. 

Moreover, the unavailability of policies, rules, and regulations, lack of law enforcement, and the implementation of the 

legal framework for EPR have not yet been maximized. 

In Indonesia, mobile phone waste is mostly managed by informal actors, through the starting point of the second-

hand market. Informal actors will obtain economic benefits from the activities of managing used cell phones. However, 

if used cell phone management activities are carried out without safe technology, the impact can affect the health of 

informal actors and damage the environment. Several researchers such as Chatterjee and Kumar (2009) [2], Chi et al. 

(2011) [3], Joseph (2007) [4], Li et al. (2011) [16], Kyere et al. (2018) [17], and Robinson (2009) [7] have elaborated 

the contamination of the environment due to e-waste management activities by informal parties. As Wilson (2007) [18] 

stated, one of the drivers of waste management is the remaining value of waste, which encourages people to use it as a 

source of income, especially in developing countries. 

On the other hand, Original Equipment Manufacturers (OEMs) as formal actors have technological capabilities to 

handle used cell phones. However, the offer of a used cell phone return program in Indonesia is not carried out routinely 

and according to Budijati et al. (2015) [19], the program is not well known by the public, so that after cell phone usage, 

consumers sell the used mobile phones in the second-hand market, dispose, store, or give them to other people. 

To reduce or eliminate the negative impact of the management of used cell phones by informal parties and still 

provide economic benefits for them, it is necessary establish collaboration in the management of used cell phones 

involving informal and formal parties. This collaboration aims to regulate the distribution of stages in the management 

of used cell phones to the disposal process that is safe for the environment and health. 

Several authors have provided the definition of collaboration within the supply chain framework. Simatupang and 

Sridharan (2002) [20] define collaboration as two or more independent companies that work together to plan and 

implement supply chain operations in order to get a better success rate. Dung (2015) [21], Hudnurkar et al. (2014) [22], 

Soita (2015) [23], and Wu and Chiu (2018) [24] elaborated the definition of collaboration based on the definitions of 

other researchers. On the other hand, Maheswari (2019) [25] proposed an engagement model involving the government 

and intermediary businesses in handling e-waste problems in Indonesia that included empowerment, collaboration, and 

participation. 

The potential or possibility of collaboration between informal and formal actors was conveyed by [26]. They 

reviewed the situation in several countries and proposed the integration of ISR (Informal Sector Recycling) into the 

formal sector by taking into account contexts and local conditions. Furthermore, Sasaki et al. (2014) [27] investigated 

the possibility of integrating the informal sector into formal waste management in Indonesia. Meanwhile, based on an 

analysis of the situation in four countries regarding informal sector business processes, Wilson et al. (2009) [28] stated 

that there was a clear potential for mutually beneficial cooperation between the formal and informal sectors. 

Furthermore, Li and Tee (2012) [29] suggested that to minimize the negative impact of informal channel activities, RL 

activities and the integration of IWS (Informal Waste Sector) into the formal sector are required. 

To the best of the researchers’ knowledge, no formal and informal forms of cooperation have been found in Indonesia 

in the handling of used cell phones. However, there are communities of second-hand market actors in some regions. 

This community has regular meetings to strengthen their relationship. 

This study aims to explore the intention for collaboration of informal parties in managing used cell phones with the 

formal ones and the driving factors of the collaboration intentions. The intention of collaboration in this study is the 

intention to carry out management activities for used cell phones so that used cell phones can be returned to their origin 

point for the handling process or if the disposal is required, it does not damage the environment or endanger human 

health. 

Factors driving collaboration intentions are based on factors that can encourage informal actors to carry out activities 

that lead to the prevention of environmental damage or environmental behaviours in general. Several researchers who 

explain the environmental behaviour of managers include Leszczynska (2010) [30] who examines the environmental 

awareness of managers and further investigates whether this awareness is related to socio-economic development. This 

study involved 200 managers in Australia and Ukraine and 250 managers in Poland. Lopez-Gamero et al. (2011) [31] 
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examined the environmental attitudes of hotel managers in Spain in the form of perceptions of the natural environment 

which are influenced by internal and external factors of the company. Next, Nambiar and Chitty (2014) [32] examined 

the views of business managers in India on the relationship between sustainability and the environment. Ye et al. (2013) 

[33] examined the attitudes of top managers in 209 companies in China regarding the implementation of reverse logistics 

in the form of product returns and product recovery. Therefore, the research objectives in this study are: 

 To explore the collaboration intention of informal actors to manage used cell phones with formal actors so that 

cell phone waste remains safe for the environment and human health; 

 To identify the driving factors of the collaboration intention of informal actors in handling used cell phones; 

 To examine the influence of the driving factors on the collaboration intention of informal actors in handling used 

cell phones. 

2. Literature Review and Hypotheses Development 

This sub-section discusses the driving factors that can influence collaboration intentions for informal actors. This 

collaboration intention refers to the intention to behave in the environment. The driving factors for environmental 

behaviour comes from the internal or external. Internal driving factors are factors that come from individuals as part of 

the company or factors that describe the company's internal conditions. On the other hand, the external driving factors 

are factors that come from outside the company. The factors are outside the company's control but are able to affect the 

company's performance. 

Fraj-Andrés et al. (2008) [34] stated that the environmental behaviour of firms depends on some internal and external 

forces. He et al. (2018) [35] also proposed the existence of internal and external pressures on corporate environmental 

behaviour in their study of 702 paper-making companies in China. Testa et al. (2016) [36]conducted a study to determine 

the effect of external pressure, internal factors, and environmental attitudes of entrepreneurs on a small and micro-scale 

company's proactive environmental strategy. Yen & Yen (2012) [37] explored internal and external motivations for 

green purchasing activities in electronic companies in Taiwan. 

The factors considered in this research include internal and external factors, which consist of three internal factors 

(environmental attitude, management commitment, and financial benefits) and two external factors (government support 

and competitor pressure). These factors were determined based on a literature review of factors that can motivate 

environmental intentions and behaviour in a company and adjustments of the case studies in this research were done 

through field validation by asking several respondents in each research area whether the informal actors felt these factors 

involved. 

The driving factors considered in this study are explained as follows. 

2.1. Environmental Attitude 

Environmental attitude in this study refers to the positive attitude of informal actors (second hand cellphone actors) 

towards the environment, commonly referred to as an environmentally friendly attitude. Janmaimool & Khajohnmanee 

(2019) [38] define environmental attitude as a person's belief in the relationship between humans and the environment. 

This belief also includes understanding the consequences when environmental damage occurs. Meanwhile, Chan et al., 

(2017) [39] stated that environmental attitude is often equated or interchanged with environmental concern. Arshad et 

al. (2022) [40] and Okumus et al. (2019) [41] explored environmental attitudes in environmental knowledge, awareness, 

and concern. 

He et al. (2018) [35] showed that internal pressure could affect corporate environmental behaviour, where 

employees’ and top management’s environmental awareness are part of internal pressures. Then, Okumus et al. (2019) 

[41] proposed that the environmental attitude (in terms of environment concern) of hotel employees in Turkey is the 

best predictor of ecological behaviour. Furthermore, Arshad et al. (2022) [40] stated that employees with an excellent 

environmental attitude would encourage organizations to implement environmental management system policies. 

Moreover, Long et al. (2017) [42] examined the impact of attitude toward environmental behaviour on environmental 

innovation intention in 182 companies of various types in China. Then, Tariq et al. (2020) [43] examined the relationship 

between employees’ environmental attitudes and employees’ ecological behavior of employees in 65 small and medium-

sized hotels operating in Pakistan's tourist areas. Next, Testa et al. (2016) [36] conducted a study to determine the effect 

of environmental awareness of managers to adopt a proactive corporate environmental strategy in 355 small and micro-

scale businesses in Liguria, a region in central Italy. Then, Zientara & Zamojska (2018) [44] examined the relationship 

between environmental values or beliefs held by hotel employees in Poland with organizational citizenship behaviour 

for the environment (OCBE), and the results showed a positive relationship. From the previous studies reviewed, it is 

expected that someone with a high environmental attitude will show positive environmental behaviour. Therefore, the 

hypothesis of this research is as follows. 

H1: Environmental attitude has a positive and significant effect on the intention to collaborate with informal actors 

in handling used cell phones. 
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2.2. Management Commitment 

Management commitment is a form of responsibility and commitment from the owners and employees of the second-

hand cell phone market to carry out activities that support the environment. In this case, it can be realized through 

collaboration in the management of used cell phones among formal parties so that the activities of handling used cell 

phones do not damage the environment or endanger workers' health. 

In general, as stated by El-Kassar and Singh (2019) [45], management commitment is the encouragement given by 

a company to carry out environmentally friendly activities and to incorporate the ideas into the corporate culture. Yusliza 

et al. (2019) [46] argued that to achieve the successful implementation of green activities, top management must provide 

a high commitment so that the implementation of green activities can offer a competitive advantage for the company. 

In addition, Ates et al. (2012) [47] stated that organizational capability plays an important role in facilitating the 

implementation of the company's environmental strategy and impacts environmental performance, where one source of 

organizational capability is organizational commitment. 

Ates et al. (2012) [47] demonstrated that organizational commitment positively impacts the extent to which firms 

adopt a proactive environmental strategy in manufacturing firms in Turkey. Ghazilla et al. (2015) [48] stated that 

management commitment is one of the drivers for implementing green manufacturing practices of SMEs in Malaysia. 

Likewise, Nordin et al. (2014) [49] showed that top management commitment is one of the main driving factors of 

sustainable manufacturing in manufacturing companies in Malaysia, involving respondents from operation managers, 

manufacturing managers, and the environmental, safety and health managers. In addition, He et al. (2018) [35] stated 

that internal and external pressure affects corporate environmental behaviour, where one form of internal pressure is 

commitment management. Tariq et al. (2020) [43] found that managers' environmental commitment strengthens the 

relationship between employees' environmental attitudes and their ecological behavior. Yen and Yen (2012) [37] show 

a positive and significant effect of top management commitment on environmental collaboration with suppliers and 

green purchasing activities in the electronics industry in Taiwan. Yusliza et al. (2019) [46] found that top management 

commitment influences various green human resource management (GHRM) activities, which include green analysis 

and job description of job position, green performance, green recruitment, green rewards, green selection, and green 

training in 400 Malaysian manufacturing and service organizations. 

Furthermore, Bhatia and Jakhar (2021) [50] studied the effect of top management commitment (TMCO) on green 

product innovation (GPI) in Indian automotive manufacturing companies empirically. Burki et al. (2019) [51] examined 

the relationship between top management commitment and process innovation in the green supply chain (GSC), in the 

form of green process innovation and green managerial innovation in selected ISO 14000 certified Turkish exporting 

firms located in the Izmir region (Turkey). Meanwhile, Lee and Joo (2020) [52] investigated whether support from top 

management can significantly increase the level of environmental collaboration with participating companies in 

upstream and downstream green supply chains and their impact on environmental work in companies in manufacturing 

industries in South Korea. 

It is necessary to have awareness from the internal parties in implementing environmental conservation activities. 

The management commitment factor explains organizational commitment from top management to employees in 

behaviour that supports environmental preservation. Therefore, related to this research, the proposed hypothesis is as 

follows: 

H2: Management commitment has a positive and significant effect on the intention to collaborate with informal 

actors in handling used cell phones. 

2.3. Financial Benefit 

The financial benefit as a driving factor in this study is the potential benefits obtained when informal actors carry 

out environmental conservation activities in the form of collaboration in handling used cell phones. Maheswari, et al. 

(2020) [53] investigated that finance was one of the informal e-waste business performance measurements using a 

sustainable reverse logistics scorecard. Financial was one of the dimensions/driving factors that influenced the green 

supply chain collaboration [54] and green manufacturing practice in small medium enterprises [48]. 

Likewise, Nordin et al. (2014) [49] identified that one of the driving factors of sustainable manufacturing activity is 

economic benefit; the research was conducted in Malaysian manufacturing industries. Aside from the improper disposal, 

the challenges of the current EoL electrical and electronic equipment recycling program were the home storage and the 

informal actors. The reason is the lack of economic incentives for the proper return of used electronic equipment, 

especially for expensive and quickly obsolete products [55]. 

Henriques and Catarino (2016) [56] conducted a preliminary study on small and medium-sized companies in 

Portugal adopting energy efficiency improvements. One of the identified motivators is financial factor, which provide 
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benefits in strengthening capacity, providing financing, external parties for financial and technical guidance, access to 

capital, financial resources to develop bankable projects, and financial support for investment. Then, Kudlak (2017) [57] 

examined the drivers for implementing environmental management systems in companies in Poland. These drivers 

include efforts to reduce costs, increase sales, and increase market share. Next, Meath et al. (2016) [58] identified the 

key factors that motivate and hinder the design process of a voluntary energy efficiency program for SMEs in 

Queensland. Factors related to economic profit are one of the motivators, namely financial interests in the form of 

reducing energy costs, opportunities to obtain funding, and obtaining marketing opportunities due to the promotion of 

environmental performance achievements. 

Testa et al. (2016) [36] examined managers' opinions about motivators in the adoption of proactive corporate 

environmental strategies. One of the motivators is the internal factor which is cost-saving. Meanwhile, Wang et al. 

(2018) [59] stated that one of the reasons companies support green supply chain management activities is the cost driver, 

where companies can reduce costs while helping environmental sustainability. This research was applied to plants in 

three industries: machinery, electronics, and transportation in various countries. It was found that the cost drivers 

significantly influence internal and external green practices. Referring to the results of previous studies, the hypothesis 

in this study is as follows: 

H3: Financial benefit has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 

2.4. Government Support 

As one of the stakeholders in environmental control, the government plays a role in motivating environmental 

conservation. Government support in this study is the role of the government in supporting informal actors to reduce 

used cell phone management activities that are not safe for the environment and health. This support can be in the form 

of regulation, incentives provided, and facilities and infrastructure that informal actors can utilize in carrying out their 

activities. 

The previous studies showed the government's role in encouraging companies to carry out environmental 

conservation activities. As stated by Lee (2008) [60], the involvement of local and central governments in green supply 

chain (GSC) initiatives is in the forms of coordinating the GSC initiatives, increasing funds for the activities, providing 

information and technical assistance to small and medium-sized firms, popularizing knowledge of environmental 

management, and build infrastructure for facilitating GSC initiatives. Meanwhile, Tatoglu et al. (2015) [61] examined 

the relative importance of each dimension of the Corporate Environmental Policies (CEP). One of the dimensions is 

stakeholder pressure, including government policies and regulations. 

Several studies are related to an initial study on the importance of government support in environmental activities, 

including [48]. They conducted a preliminary study to determine the driving and inhibiting factors for applying green 

manufacturing practice in Malaysian SMEs. They found that the legislation factor in which there is a financial incentive 

from the government is one form of government support. Then, Henriques and Catarino (2016) [56] identified the 

situation in small and medium-sized companies in Portugal adopting energy efficiency improvements. Government 

policy is considered as a motivator, where government policies include the obligation of the state and government to 

develop effective energy programs and the need to design energy efficiency programs. There are government 

representatives in suppressing energy efficiency, providing fiscal subsidies, and providing grants for technology 

investment. Next, Moktadir et al. (2018) [62] identified the primary motivators in adopting sustainable manufacturing 

practices for the Bangladesh leather industry. One of the identified drivers is governmental support and legislation, 

which the government requires to provide funds to implement these activities smoothly. 

Meanwhile, studies examining how government support influences corporate environmental activities include [35]. 

They examined government pressure which influenced corporate environmental behaviour, which consists of 

environmental defensive behaviour, environmental accommodative behaviour, and proactive environmental behaviour. 

Ye et al. (2013) [33] examined government pressure on the attitude of top managers to implement RL in the form of 

product returns and product recovery and found that government pressure had a significant effect on managers' 

attitudes. 

From these previous studies, it is clear that government support is one of the driving factors of the company's 

environmental activities. For this reason, the hypothesis developed regarding government support is as follows: 

H4: Government support has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 
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2.5. Competitor Pressure 

According to Dai et al. (2018) [63], competitive pressure influences a company's response to aggressive 

environmental strategies. It is the key role in adopting small medium enterprises because it is sensitive to the competition 

they have [64]. The competitor pressure factor means competitor activities such as obeying existing regulations, being 

committed to environmental activities, and establishing cooperation in environmental conservation which will affect 

informal parties. The influence of competitor pressure related to environmental preservation will encourage informal 

actors to do the same. 

Ghazilla et al. (2015) [48] considered competitor pressure as one of the business environments for implementing 

green manufacturing practices. Meanwhile, Tatoglu et al. (2015) [61] examined the relative importance of the Corporate 

Environmental Policies (CEP) dimension, where competitor pressure is part of the stakeholder pressure dimension. 

Weng et al. (2015) [65] examined the effect of competitor pressure in applying green innovation in manufacturing and 

service firms in Taiwan. This study found that competitor pressure had a positive and significant impact on the 

company's green innovation activities. Furthermore, Ye et al. (2013) [33] examined the effect of competitor pressure on 

the attitude of top managers to carry out RL activities in the form of product returns and product recovery. It was found 

that competitor pressure had a significant effect on the attitude of managers toward the implementation of the RL. From 

the previous research reviewed, the proposed hypothesis in this study is as follows: 

H5: Competitor pressure has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 

Based on the explanation of the factors that influence the intention of second-hand market actors to collaborate in 

handling used cell phones, the research model proposed in this study is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Conceptual model 

3. Research Methodology 

3.1. Research Object 

The research object is the second-hand mobile phone market actors who are the initial players in the informal channel 

of handling used cell phones. This research started from the phenomenon of the rise of second-hand cell phone market 

actors in Indonesia who carry out selling, buying, and repairing used cell phones. It is because Indonesia has not obliged 

cell phones manufacturers to take back used cell phones that consumers no longer use. This condition is an opportunity 

for the informal sector to buy and sell used mobile phones that can provide economic benefits. 

On the other hand, the activities of informal actors in handling used cell phones, such as burning, throwing the 

remaining components into the trash, and taking precious metals by chemical processes, can pollute the environment 
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and endanger their health. To reduce the danger level due to informal actors' activities, it is necessary to propose 

management of mobile phone waste involving informal and formal actors. Based on these reasons, this research was 

conducted to identify the intentions of informal actors to collaborate in handling cell phones with formal actors. 

The research respondents were market actors for second-hand mobile phones in five regencies/cities in the Special 

Region of Yogyakarta Province (DIY Province), consisting of the Regencies of Gunungkidul, Bantul, Kulonprogo, 

Sleman, and the City of Yogyakarta. 

3.2. Measurement 

The measurement of collaboration intention was conducted using questionnaire with a Likert scale of 1 to 5. The 

initial questionnaire consisted of 32 items. Those factors are adapted from the following previous studies: 

 Environmental attitude was adapted from [36, 42]. 

 Management commitment was adapted from [47, 48]. 

 Financial benefit was taken from [49, 56, 58, 59]. 

 Government support was adapted from [56, 61]. 

 Competitor pressure was adapted from [48, 61, 65, 66]. 

 Collaboration intention 3 items adapted from Ajzen (2002) [67] and 2 items developed in this study. 

The complete questionnaire items are shown in Appendix I. 

3.3. Research Stages 

The stages of the research included: 

 Distribution of the initial questionnaire to the respondents; 

 The validity and reliability test of the initial questionnaire using the SPSS software version 16; 

 Distribution of the formal questionnaire to the respondents; 

 Conducting a classic assumption test for data in each district/city using the SPSS software version 16; 

 Performing regression analysis for data in each district/city using the SPSS software version 16; 

 Conducting confirmatory factor analysis (CFA) using AMOS 25 for data in all areas of DIY Province; 

 Developing structural equation modelling (SEM) development using AMOS 25 software for data in all areas of 

DIY Province; confirmatory factor analysis (CFA) used AMOS 25. 

4. Result and Discussion 

4.1. Demographic Characteristic 

The questionnaire was distributed to second hand market actors (that includes buying and selling, cell phone service 

or cannibalization) in Yogyakarta province (424 respondents from September to October 2018). It consists of several 

regencies, such as Bantul with 75 respondents, Sleman with 160 respondents, Yogyakarta municipality with 90 

respondents, Gunungkidul with 50 respondents, and Kulonprogo with 49 respondents. The respondents’ characteristics 

are age, gender, household member, income, education level, marital status, position at work, and treatment of used 

components as shown in Figure 3 and 4. 

The majority of respondents are male and 71% of the respondents is between 20 and 30 years old. Interestingly, 92% 

of respondents have senior high school background and above for education level; almost 55% of the respondents have 

an income of approximately 1-2 million per month. 

In addition, as shown in Figure 4, the majority of the respondents are unmarried and the position at work is an 

employee. Almost 60% of the respondents save the used components. The reason is that the respondents often reuse 

those parts for other broken cell phones and repair those parts for resale. 
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Figure 3. The demographic characteristics: age, gender, household member, income and education level 

 

Figure 4. The demographic characteristics: marital status, position at work, and treatments of used components 

4.2. The Location of Second-Hand Market Actors 

Second-hand market actors as research objects are spread across five regencies/ cities within the DIY Province. DIY 

Province is one of the provinces in Indonesia, located on the South-Central side of Java Island. It is known as a Special 

Region because it is the territory of the Yogyakarta Palace. The location of the DIY Province is between 7.33-8.12 South 

Latitude and 110.00- 110.50 East Longitude, with an area of 3185.80 km2 or 0.17% of the total area of Indonesia. 

Figure 5 to 9 present the position of used cell phone second hand market actors based on snowball sampling in some 

regions of the Special Region of Yogyakarta Province. 
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Figure 5. The position of used cell phone second-hand market actors in Gunungkidul Region 

 

Figure 6. The position of used cell phone second hand market actors in Bantul Region 

 

Figure 7. The position of used cell phone second hand market actors in Kulonprogo Region 
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Figure 8. The position of used cell phone second hand market actors in Sleman Region 

 

Figure 9. The position of used cell phone second hand market actors in Yogyakarta Municipality 

Gunungkidul region has the position 007°46'00"-008°09'00" south latitude & 110° 21' 00"- 110° 50' 00" east 

longitude;the border on the north is Klaten region, the south is Indian Ocean, the west is Bantul region and Sleman 

region, and the east is Wonogiri region. It is the biggest area compared to other areas; it is about 1,431 km2 [68]. Then, 

a total population about 747,161 per 2020 and population growth rate of 0.88% [69]. This region has 18 sub-districts, 

144 villages, and 1,431 hamlets. Geographically, Gunungkidul region is located in the southeastern part of the Special 

Region of Yogyakarta. Gunungkidul Regency has neither inland nor remote areas. According to the geographical 

conditions, there are 18 coastal villages, 56 villages located on the slopes/ridges of the hills and 70 villages located on 

the plains. The capital of this region is Wonosari. 

The position of Bantul region is 14º 04' 50" - 27º 50' 50" South Latitude and 110º 10' 41" - 110º 34' 40" East 

Longitude. This region is surrounded by Gunungkidul region on the east, Yogyakarta municipality and Sleman region 

on the north, Kulonprogo region and Indian Ocean are on the west and the south, respectively. The area is about 508.13 

km2 [68].Then, in 2020, the population was about 985,770. This region had the highest growth rate compared to other 

regions, which is 1.14% [69]. Bantul region has a plain area located in the middle and hilly areas located in the east and 

west, as well as a coastal area in the south. This region consists of 17 sub-districts divided into 75 villages and 933 

hamlets [70]. The capital of this region is Bantul. 

The position of Kulonprogo region is 007 º 38' 42" - 007 º 59' 3" South Latitude and 110 º 01' 37" - 110 º 16' 26" 

East Longitude. It is surrounded by Bantul region and Sleman region on the west; Magelang, Indian Ocean, and 

Purworejo are on the north, the south, and the west, respectively. Not much different from Bantul region, the area of 

Kulonprogo region is 586 km2 [68]. In 2020, the population was about 436,395 with the growth rate at about 0.99% 

[69]. This region consists of 12 sub-districts and 88 villages [71]. The capital city of this region is Wates. 
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The position of Sleman region is 110º 33' 00" and 110º 13' 00" East Longitude, 7º 34' 51" and 7º 47' 30" South 

Latitude. It is surrounded by Boyolali region and Central Java on the north; Yogyakarta municipality, Bantul region, 

and Gunungkidul region on the south; Kulonprogo region and Magelang region on the west; and Klaten region and 

Central Java on the east. The area of the Sleman region is about 574 km2 [68]. Compared to other regions, Sleman region 

has the highest population which is about 1,125,804 with the growth rate of 1.06% [69]. It consists of 17 sub-districts 

with 86 villages and 1212 hamlets [72]. The capital of this region is Sleman. 

The position of Yogyakarta municipality is 110º 24' 19" to 110º 28' 53" East Longitude and 7º 15' 24" to 7º 49' 26" 

South Latitude with an average elevation of 114 m above sea level. The borders are Sleman region and Bantul region 

on the north and the south, respectively. Then, Bantul region and Sleman region are both on the west and the east. 

Compared to other regions, Yogyakarta municipality has the smallest area which is about 32.50 km2 [68]. Even though 

the total population was about 373,589 people and the growth rate was 1.06%, this region is the most densely populated 

area [69]. There are fourteen districts and 45 villages [73]. The capital of this region is Yogyakarta city. 

4.3. Regression Analysis Result 

This section discusses the results of collaboration intention and regression analysis of driving factors on handling 

the collaboration of used cell phones for the second-hand market actors. Before the regression analysis was applied, the 

reliability and validity tests were carried out on the questionnaires distributed in each region. The tests for the city of 

Yogyakarta, Bantul, Gunungkidul, and Kulonprogo districts used 30 initial respondents' answers, while for Sleman 

Regency used 40 respondents' answers. Reliability tests were conducted to measure the consistency of the questionnaire 

which is an indicator of the variables. A questionnaire is said to be reliable if a respondent's answers to the questions are 

consistent from time to time. According to Barr and Gilg (2007) [74], the questionnaire is said to be reliable if the value 

of Cronbach α is more than 0.6. The test results for each region showed that the Cronbach α coefficient of six variables 

was more than 0.6, which means that all the factors were reliable. 

In addition, the validity test was required to show the extent to which the questionnaire items used in a study were 

able to measure what it aimed to measure. Validity test was used to measure the validity of questionnaire items. The 

validity test in this study was carried out by comparing the total Pearson correlation value with the R table value (n= 

30, df=28, so the R table value=0.3061 and for n=40, df=38, so the R table value=0.2639). Questionnaire items are 

declared valid if the Pearson correlation value is greater than the R table value. Tests of reliability and validity were 

conducted by employing SPSS statistical software. Appendix I presents the results of both tests. It shows that all the 

data collected were reliable and valid. 

4.3.1. Gunungkidul Region 

Respondents in Gunungkidul were 50 informal actors. From the respondents' answers, the average value of each 

factor studied and the value of collaboration intentions were obtained, which is presented in Table 1. The calculation 

shows that the collaboration intention of informal actors in the Gunungkidul region is 3.46, which means the informal 

actors argue that they are neutral and tend to collaborate. 

Table 1. Results of descriptive analysis of respondents' answers in Gunungkidul Regency 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.46 3.00 3.40 3.40 3.40 3.70 

Before performing regression analysis, it is necessary to test the classical assumptions. The purpose of classical 

assumption testing is to provide certainty that the regression equation obtained is accurate in estimation, unbiased, and 

consistent. This classic assumption test is a prerequisite test that is carried out before carrying out further analysis of 

data collected. Classical assumption test in this research consists of normality test, multicollinearity test, and 

heteroscedasticity test. The summary of classical assumption tests is displayed in Table 2. The classical assumption test 

results for each region are presented in Appendix II. It can be seen that for Gunungkidul area, all classical assumption 

tests are met. 

Table 2. The summary of classical assumption test for Gunungkidul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.766), management commitment (0.530), 

and financial benefits (0.368), government support (0.740) and 

competitor pressure (0.337) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 

greater than 0.05 namely 0.631 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.306), management 

commitment (1.887), and financial benefits (2.714), government 

support (1.352) and competitor pressure (2.967) 
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The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in Gunungkidul region is presented in Table 3. It can be seen that the government support is the most 

significant driving factor compared to others. 

Table 3. The regression result for Gunungkidul region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.700 0.572  1.328 0.191 

Environmental attitude -0.084 0.120 -0,089 -0.702 0.486 

Management commitment 0.212 0.147 0.218 1.436 0.158 

Financial benefits 0.071 0.181 0.71 0.390 0.699 

Government support 0.376 0.125 0.388 3.018 0.004 

Competitor pressure 0.187 0.186 0.191 1.005 0.320 

Factors that affect collaboration intentions are seen if the significance value is smaller than 0.05. Therefore, these 

factors affect collaboration intentions in handling used cell phones. In Gunungkidul region, one factor influences 

collaboration intentions in handling used cell phones that is government support with a significance value of 0.004. It 

was also found that management commitment had a moderate effect on collaboration intentions with a significance 

value of 0.158. Based on the results of multiple determination (R2) of 0.462 (see Table 4), all predictors (independent 

variables) of collaboration can explain the variation of collaboration intention by 46.2% while 53.8% is influenced by 

other factors outside the model. 

Table 4. The R2 result for the driving factors of collaboration intention for Gunungkidul region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.680 0.462 0.401 0.61640 

4.3.2. Bantul Region 

In Bantul area, 75 informal actors were involved as respondents. The average value of each factor and the value of 

collaboration intentions, based on the respondents' answers, are presented in Table 5. The results show that the value of 

collaboration intentions of informal actors in Bantul Regency is 3.87, meaning that informal actors have the intention to 

collaborate. 

Table 5. Results of descriptive analysis of the respondents' answers in Bantul region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 
3.87 4 3,8 3,8 4.2 3.8 

As this research uses regression analysis, it is preceded by the classical assumption test. The results of classical 

assumption tests is displayed in Table 6. The classical assumption test results in detail are shown in Appendix II. The 

results of the classical assumption test for the Bantul region show that it is fulfilled for all types of tests. 

Table 6. The summary of classical assumption test for Bantul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread 

around the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.776), management commitment (0.727), 

and financial benefits (0.564), government support (0.723) and 
competitor pressure (0.413) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.678 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.289), management 

commitment (1.375), and financial benefits (1.772), government 

support (1.383) and competitor pressure (2.422) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Bantul region is presented in Table 7. It can be seen that the management commitment is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in Bantul region is 3.87. 
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Table 7. The regression result for Bantul region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.756 0.728  1.038 0.303 

Environmental attitude 0.195 0.135 0.168 1.441 0.154 

Management commitment 0.334 0.125 0.321 2.665 0.010 

Financial benefits 0.090 0.120 0.103 0.755 0.453 

Government support 0.092 0.130 0.086 0.707 0.482 

Competitor pressure 0.080 0.160 0.0802 0.498 0.620 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In Bantul region, one factor influences collaboration 

intentions in handling used cell phones, which is management commitment with a significance value of 0.010. Also, a 

factor that has a moderate influence on collaboration intentions, namely environmental attitude with a significance value 

of 0.154, was obtained. Based on the results of multiple determination (R2) of 0.270 (see Table 8), all predictors 

(independent variables) of collaboration can explain the variation of collaboration intention by 27% while 73% is 

influenced by other factors outside the model. 

Table 8. The R2 result for the driving factors of collaboration intention for Bantul region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.501 0.270 0.217 0.41717 

4.3.3. Kulonprogo Region 

In the Kulonprogo area, there are 49 informal actors involved as respondents. Table 9 shows the average value of 

respondents' answers for each factor and collaboration intention. The value of collaboration intention is 3.783, meaning 

that informal actors in Kulonprogo Regency intend to collaborate in handling used cell phones with formal actors. 

Table 9. Results of descriptive analysis of respondents' answers in Kulonprogo region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.783 4.097 3.963 4.021 4.438 3.982 

Classical assumption test needs to be done before performing regression analysis. The summary of classical 

assumption tests for Kulonprogo region is displayed in Table 10. The complete results of the classical assumption test 

are presented in Appendix II. For Kulonprogo region, all classical assumption tests are fulfilled. 

Table 10. The summary of classical assumption test for Kulonprogo Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread 

around the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.700), management commitment (0.588), 
and financial benefits (0.694), government support (0.893) and 

competitor pressure (0.583) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.636 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.428), management 

commitment (1.699), and financial benefits (1.442), government 

support (1.229) and competitor pressure (1.717) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Kulonprogo region is presented in Table 11. It can be seen that the competitors' pressure is the 

most significant driving factor compared to other factors. The calculation shows that the collaboration intention of 

informal actors in the Kulonprogo region is 3.783. 
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Table 11. The regression result for Kulonprogo region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.154 0.811  0.190 0.851 

Environmental attitude 0.102 0.161 0.092 0.632 0.531 

Management commitment -0.122 0.150 -0.129 -0.814 0.420 

Financial benefits 0.092 0.148 0.091 0.626 0.535 

Government support 0.384 0.152 0.326 2.533 0.015 

Competitor’s pressure 0.414 0.160 0.413 2.593 0.013 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In Kulonprogo region, one factor influences 

collaboration intentions in handling used cell phones that is competitor pressure with a significance value of 0.013 and 

government support with significance of 0.015. Based on the results of multiple determination (R2) of 0.364 (see Table 

12), all predictors (independent variables) of collaboration can explain the variation of collaboration intention by 36.4% 

while 63.6% is influenced by other factors outside the model. 

Table 12. The R2 result for the driving factors of collaboration intention for Kulonprogo region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.603 0.364 0.290 0.46400 

4.3.4. Sleman Region 

Respondents in Sleman Regency were 160. The average value of the respondents' answers about the five factors 

studied and the average value of collaboration intentions are presented in Table 13. It can be seen from the table that the 

value of collaboration intentions of informal actors in Sleman is 4,008. This value is the highest intention value compared 

to other regions. That means they really intend to collaborate. 

Table 13. Results of descriptive analysis of respondents' answers in Sleman region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 4.008 3.904 3.979 3.983 4.019 4.009 

Before performing regression analysis, it is necessary to test the classical assumptions. The results of classical 

assumption tests for Sleman region is displayed in Table 14. The complete results of the classical assumption test are 

shown in Appendix II. The results of the classical assumption test for the Sleman region show that it is fulfilled for all 

types of tests. 

Table 14. The summary of classical assumption test for Sleman Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.851), management commitment (0.900), 

and financial benefits (0.800), government support (0.866) and 

competitor pressure (0.733) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 

greater than 0.05 namely 0.668 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.175), management 

commitment (1.111), and financial benefits (1.250), government 

support (1.155) and competitor pressure (1.364) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Sleman region is presented in Table 15. It can be seen that the government support is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in the Sleman region is 4.008. 
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Table 15. The regression result for Sleman region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 2.408 0.406  5.938 0.000 

Environmental attitude 0.029 0.048 0.049 0.603 0.547 

Management commitment 0.142 0.069 0.163 2.066 0.040 

Financial benefits 0.137 0.071 0.161 1.926 0.056 

Government support 0.218 0.069 0.254 3.160 0.002 

Competitor pressure -0.125 0.085 -0.128 -1.466 0.145 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In the Sleman region, one factor influences 

collaboration intentions in handling used cell phones that is government support with a significance value of 0.002, 

followed by management commitment and financial benefit significance level of 0.040 and 0.056. Based on the results 

of multiple determination (R2) of 0.141 (see Table 16), all predictors (independent variables) of collaboration can explain 

the variation of collaboration intention by 14.1% while 85.9% is influenced by other factors outside the model. 

Table 16. The R2 result for the driving factors of collaboration intention for Sleman region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.375 0.141 0.113 0.34253 

4.3.5. Yogyakarta Municipality 

For the Yogyakarta city area, 90 informal actors were involved as respondents. Table 17 presents the average value 

of each factor and the value of collaboration intention, which was obtained from the answers of the respondents. It can 

be seen that the value of collaboration intention is 3.60. This means that the level of collaboration intention of informal 

actors in the city of Yogyakarta is neutral and close to agreeing to collaborate. 

Table 17. Results of descriptive analysis of respondents' answers in Yogyakarta municipality 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.60 4,00 3.75 3.70 4.21 3.86 

The summary of classical assumption test that was carried out before the regression analysis is shown in Table 18. 

The detailed results of the classical assumption test are shown in Appendix II. The results for all types of tests are 

fulfilled for the Yogyakarta city area, so it can be continued with regression analysis. 

Table 18. The summary of classical assumption test for Yogyakarta Municipality 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.826), management commitment (0.640), 

and financial benefits (0.622), government support (0.757) and 

competitor pressure (0.686) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 
greater than 0.05 namely 0.975 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.211), management 

commitment (1.562), and financial benefits (1.608), government 
support (1.322) and competitor pressure (1.458) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Yogyakarta municipality is presented in Table 19. It can be seen that the environmental attitude 

is the most significant driving factor compared to others. The calculation shows that the collaboration intention of 

informal actors in the Yogyakarta municipality is 3.60. 
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Table 19. The regression result for Yogyakarta municipality 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.866 0.618  1.403 0.164 

Environmental attitude 0.396 0.118 0.343 3.372 0.001 

Management commitment -0.011 0.143 -0.009 -0.075 0.940 

Financial benefit 0.292 0.121 0.282 2.408 0.081 

Government support 0.014 0.106 0.014 0.135 0.839 

Competitor pressure 0.010 0.115 0.010 0.089 0.929 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In the Yogyakarta municipality, one factor influences 

collaboration intentions in handling used cell phones, which is environmental attitude with a significance value of 0.002 

and financial benefit has a moderate impact with a significance level of 0.081. Based on the results of multiple 

determination (R2) of 0.274 (see Table 20), all predictors (independent variables) of collaboration can explain the 

variation of collaboration intention by 27.4% while 72.6% is influenced by other factors outside the model. 

Table 20. The R2 result for the driving factors of collaboration intention for Yogyakarta municipality 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.524 0.274 0.232 0.57013 

The most influential factors on the intention to collaborate in each region are presented in Figure 10. From the figure, 

the position of one region compared to other region in the Special Region of Yogyakarta Province can be seen. 

 

Figure 10. The most significant driving factors in each region in The Special Region of Yogyakarta Province, Indonesia 

4.3.6. The Special Region of Yogyakarta Province 

The results for the Special Region of Yogyakarta Province were obtained by processing the data from five regions, 

which included 424 respondents. The value of this collaboration intention for all actors was 3.744. It means that 

generally the respondents had the collaboration intention in handling used cell phones with formal actors. The values 

for each factor at the provincial level, which were obtained from the average values of the five regions, are shown in 

Table 21. 
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Table 21. Results of descriptive analysis of respondents' answers in Special Region of Yogyakarta Province 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.744 3.800 3.778 3.781 4.113 3.810 

Next, to obtain the factors that influence the collaboration intentions of all actors at the province level, the Structural 

Equation Modelling (SEM) approach was used. Before the structural model was formed, the CFA (Confirmatory Factor 

Analysis) was conducted on exogenous variables. For endogenous variables, CFA is not necessary, because there is only 

one variable. CFA is intended to check whether all questionnaire items can be used. There is no general rule in 

determining the cut-off value for loading factor (Doll et al., 1995). This paper specified the loading factor as more than 

0.5. In the exogenous CFA, the fit model was achieved with the p-value=0.665, χ2=210.536, GFI=0.960, AGFI=0.931, 

and RMSEA=0.000. Based on the value of the loading factor, there were two items deleted; the first item was the 

government support factor and the sixth item was competitor pressure. 

The structural model result is shown in Table 22. The structural fit model was obtained with p-value=0.051, 

χ2=343.389, GFI=0.945, AGFI=0.915, and RMSEA=0.019. It shows that the most significant driving factors in the 

Special Region of Yogyakarta Province is financial benefit and government support with the influence values of 0.231 

dan 0.150, respectively and the significance levels are 0.014 and 0.041, respectively. 

Table 22. Structural model result 

   Estimate S.E. C.R. P Label 

Collaboration intention ← Environmental attitude -0.049 0.033 -1.491 0.136 par_20 

Collaboration intention ← Management commitment 0.148 0.141 1.050 0.294 par_21 

Collaboration intention ← Financial benefit 0.231 0.094 2.463 0.014 par_22 

Collaboration intention ← Government support 0.150 0.073 2.048 0.041 par_23 

Collaboration intention ← Competitor pressure 0.113 0.093 1.216 0.224 par_24 

The coefficient of determination is 0.284, shown in Table 23, meaning that the five factors considered in this study 

describe collaboration intentions of 28.4%, and other factors form 71.6% of collaboration intentions. 

Table 23. Squared Multiple Correlations 

?????? Estimate 

Collaboration intention 0.284 

4.4. Discussion 

The results of each factor influencing collaboration intentions and their managerial implications are discussed as 

follows. 

4.4.1. Environmental Attitude 

The environmental attitude factor is the dominant factor influencing the intention to collaborate with informal actors 

in the Yogyakarta municipality and a moderate driving for informal actors in the Bantul Region. This factor is related 

to the attitude of informal actors towards the environment. It means that informal actors with high environmental 

attitudes will also show high collaboration intentions. 

The result shows that the average environmental attitude of informal actors in both Yogyakarta municipality and 

Bantul Region is 4, which means that the actors have a high environmental attitude. Furthermore, in terms of the level 

of education, the education background of informal actors in Yogyakarta is high school with 93.3%, while in Bantul, it 

is 92%. According to Latif et al. (2012) [75], education level has a significant impact on pro-environmental intention 

and behaviour. As Wenshun et al. (2011) [76] demonstrated, the difference in the education level correlates with 

environmental behaviour. Yin et al. (2014) [77] stated that differences in the education level will result in differences in 

the desire to carry out environmentally friendly behaviour. Thus, the higher a person's education level, the higher his 

concern for the environment. 

The results of this study are in line with Arshad et al. (2022) [40], where environmental concern significantly affects 

the ecological behaviour of employees in small and medium hotels in Pakistan. According to Chan et al. (2017) [39], 

environmental concern was positively related to ecological behaviour of international tourist hotel employees in Hong 

Kong. Likewise, He et al. (2018) [35] showed that employee and top management environmental awareness could affect 
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corporate environmental behaviour. In addition, Long et al. (2017) [42] demonstrated the positive and significant impact 

of the attitude toward environment factors on the environment. Still related to the influence of environmental attitude, 

the results of Okumus et al. (2019) [41] showed that the environmental concern of hotel employees in Turkey is the best 

predictor of ecological behaviour. Then, Testa et al. (2016) [36] showed that environmental awareness has a positive 

and significant effect on proactive environmental strategy. This also aligns with Zientara and Zamojska’s (2018) [44] 

research which demonstrated that environmental values were positively related to organizational citizenship behaviour 

for the environment (OCBE). 

The managerial implication of this study is that to maintain environmental attitudes, informal groups of actors should 

often hold discussions on environmental issues so that the understanding of the environment becomes even and equal 

among the actors. Through the Department of Trade and Cooperatives, the government can also provide information 

about the environment and its relation to used cell phones. In addition, the formal actors should conduct their social 

responsibilities, such as coaching informal actors to understand how to handle used cell phones so that they are safe for 

the environment and human beings. 

4.4.2. Management Commitment 

Management commitment in this study refers to the commitment of owners and employees in carrying out pro-

environmental activities, in this case, collaborating with formal parties in managing used cell phones. The results showed 

that the management commitment factor strongly influences the intention to collaborate of informal actors in Bantul and 

Sleman regions. As for the Gunungkidul Region actors, this factor has a moderate influence. The value of management 

commitment in the three regions is 3.8; 3.979; and 3.4 for Bantul, Sleman, and Gunungkidul, respectively. It can be seen 

that the management commitment of informal actors in Bantul and Sleman Regions is higher than that of the informal 

actors in Gunungkidul, so it can be said that it is in line with the level of influence. 

The strong influence of management commitment is in line with the research of Ates et al. (2012) [47], which showed 

that organizational commitment has a positive impact on the adoption of a proactive environmental strategy. It is also 

in line with the research of He et al. (2018) [35] which stated that one of the internal pressures in the form of commitment 

management affects corporate environmental behaviour. Research by Tariq et al. (2020) [43] found that a manager's 

environmental commitment strengthens the relationship between employees' environmental attitude and employees' 

ecological behavior. Yen and Yen (2012) [37] showed a positive and significant effect of top management commitment 

on environmental collaboration with suppliers and green purchasing activities. In addition, Yusliza et al. (2019) [46] 

found that top management commitment positively and significantly affects various green human resource management 

(GHRM) activities. Lee and Joo (2020) [52] show that top management is an essential factor which influences the level 

of collaboration between suppliers and customers in a green supply chain. 

Meanwhile, Burki et al (2019) [51] found that top management commitment has a positive and significant effect on 

green process innovation, while its influence on green managerial innovation is moderate. In contrast, the results of 

Bhatia and Jakhar (2021) [50] are not in line with this study, where top management commitment (TMCO) has no 

significant effect on green product innovation (GPI). 

With the results found in Bantul, Sleman, and Gunungkidul Region, the managerial implication that can be 

emphasized is that informal actors with a high level of management commitment need to be maintained, so that owners 

and employees of informal actors are always committed to carrying out activities that support environmental 

conservation. This commitment can be transmitted to other informal actors through meetings held in informal actors’ 

associations in several areas so that owners and employees will understand the importance of being committed to 

environmental conservation. Local and central governments and formal actors can also contribute to fostering and 

enhancing this management commitment factor by providing additional information and education related to 

environmental problems and their handling. 

4.4.3. Financial Benefit 

The strong influence of financial benefits on the collaboration intention occurred in informal actors in the Sleman 

Region and studies at the provincial level. It means that informal actors will intend to collaborate in managing used cell 

phones if they feel there are economic benefits for them. The effect of moderate financial benefits was found in actors 

in the Yogyakarta municipality area. 

The average value of the respondents' answers regarding the financial benefit factor was 3.983 for actors in Sleman 

Regency, and 3.781 for all provinces, which is the average value of financial benefits in all regions. The value of financial 

benefits to actors in the Yogyakarta municipality area is 3.7. The value of financial benefits that has a strong impact is 

more significant than those with a moderate influence. 

The results of this study are in line with the results of Wang et al. (2018) [59] found that cost factor significantly 

influences internal and external green practices. In addition, the used cell phones are usually sold through the informal 
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sector for cashback [55]. For managerial insight, the financial benefits for informal actors are one of the most important 

reasons for running their business. However, the role of these informal actors has not received adequate attention. 

Therefore, the formal actors should support the informal ones to collaborate in handling used cell phones. 

4.4.4. Government Support 

There are three regions and a study at the provincial level. It was found that the government support factor had a 

strong influence on the intention to collaborate in Kulon Progo, Sleman, and the Gunungkidul Region. Meanwhile, there 

was no moderate influence of the government support factor for actors in any region. The value of the government 

support factor in each region is 4.438, 4.019; and 3.7 for Kulonprogo, Sleman, and Gunungkidul, respectively. 

Meanwhile, the value of government support for actors in all provinces is 4.113. 

The government support questionnaire items show that the actors expect the government to support the 

implementation of pro-environment activities. It will encourage the actors to intend to collaborate in handling used cell 

phones with formal parties. Therefore, by looking at the value of government support from the Kulon Progo and Sleman 

regions, as well as at the provincial level, it seems that this value is very high. So, it can be interpreted that these actors 

expect the government to condition, provide information and technical assistance, popularize environmental 

management, and provide infrastructure for facilitating environmental activities. 

The result of the study is that government support significantly encourages collaboration intention that is in line with 

studies by Lee (2008) in which government involvement plays an important role in the willingness of suppliers to 

participate in the green supply chain. Also, in the research of He et al. (2018) [35], government pressure influenced 

corporate environmental behaviour. Ye et al. (2013) [33] showed that government pressure has a significant effect on 

managers' attitudes to RL implementation. Next, Nguyen et al. (2018) [78] investigated that laws and regulations play 

the most significant impacts on recycling behavioural intention, compared to environmental awareness and attitude 

toward recycling, social pressure, cost of recycling, and inconvenience of recycling. 

Furthermore, the management implication of this result is that the government is authorized to provide support in 

collaboration between formal and informal actors. This support can be in the form of rules, policies, facilities, resources, 

and information. So far, regulations related to e-waste in Indonesia can be seen in [25]. However, these regulations, 

namely Government Regulation no. 101 of 2014, do not explicitly mention e-waste, but the waste in question is 

hazardous and toxic material waste in general. Thus, there are no specific regulations regarding e-waste management in 

Indonesia. 

4.4.5. Competitor Pressure 

The results show that the competitor pressure factor strongly influences informal actors in the Kulon Progo Region 

only and is also not seen as a moderate driving factor. It means the informal actors in Kulon Progo will be encouraged 

to do collaborative activities in handling used cell phones when their competitors carry out activities related to the 

environment. 

The value of competitor pressure for informal actors in the Kulon Progo Region is 3.982, which means this value is 

relatively high and higher than the value of competitor pressure in all provinces. From the number of informal actors in 

Kulon Progo, there are fewer informal actors compared to the other regions, and they are not spread throughout the 

region, so there is a possibility that the level of competition between informal actors will be high. 

The results of research related to competitor pressure are in line with the study of Weng et al. (2015) [65], which 

found that competitor pressure had a positive and significant effect on the company's green innovation activities. This 

is also in line with Ye et al. (2013) [33], where competitor pressure significantly affects managers' attitudes to RL 

implementation. This finding is supported by previous research conducted by Riva and Gani (2020) [79] demonstrating 

that competitor pressure also positively affects the environmental performance of upscale hotels. Competitor initiatives 

and strategies guide the hotels to adopt green marketing practices. The managerial implication of this research is the 

need for the government and formal actors to provide counselling and training for upgrading knowledge and skills of 

informal actors. 

Generally, the results of this study can be considered by stakeholders who may be involved in handling e-waste, 

mainly used cell phones in Indonesia. For the government as part of the policymakers, these results can be used as input 

for setting rules, providing information, providing assistance, funding assistance, etc., for the safe management of used 

cell phones. For formal actors such as mobile phone manufacturers, the results of this study can be considered in 

redesigning and promoting a program to take back used cell phones from consumers as a form of corporate social 

responsibility. In the end, informal actors' handling of used cell phones will not harm health and the environment but 

still provides economic benefits for informal actors. 

Taking into account the results of the coefficient determination in each region and the study at the provincial level, 

which is below 50%, it is still necessary to explore other factors that can motivate second-hand cell phone market players 
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to collaborate in cell phone management. Furthermore, it is also essential to study the factors that can hinder informal 

actors from collaborating with formal actors in handling used cell phones. Understanding the factors driving and 

inhibiting collaboration intentions among informal actors will make it easier to design policy-making and design 

appropriate forms of collaboration. 

5. Conclusions 

Based on the analysis of collaboration intentions among informal actors, it was found that: 

 Informal actors intend to collaborate with formal actors in managing used cell phones with an average intention 

value of 3.744. 

 The factors that have the most significant effect on collaboration intentions, including the environmental attitude, 

is the most substantial driving factor for informal actors in Yogyakarta Municipality, with a value of 0.343 and a 

significance level of 0.001. The management commitment has a strong impact in two areas, namely Bantul with a 

value of 0.321 and a significance level of 0.010 and Sleman Region with a value of 0.163 and a significance level 

of 0.040. The financial benefit strongly influenced the second-hand market players in the Sleman Region of 0.161 

with a significance value of 0.056, while the actors in the Yogyakarta municipality were 0.282 with a significance 

value of 0.081. Furthermore, the government support strongly encouraged collaboration among informal actors in 

Sleman, Kulon Progo, and the Gunungkidul Region with influence values and significance levels, respectively: 

0.254 and 0.002; 0.326 and 0.015; 0.388 and 0.004. The competitor pressure only appears as a positive and 

significant encouraging factor for informal actors in the Kulon Progo Region, with a value of 0.413 and a 

significance level of 0.013. 

 The structural equation modelling as the study for the provincial level showed that the two main factors that 

encourage all informal actors are financial benefits of 0.231 with a significance level of 0.014, while government 

support is 0.150 with a significance level of 0.041. 

 There is no form of collaboration between informal and formal actors in Indonesia in handling used cell phones. 

The results of this study can be used as consideration for policymakers to regulate e-waste management, mainly 

used cell phones. 

 Formal actors can also use the results of this study in promoting the take-back program of used cell phones as a 

form of waste management through corporate social responsibility and collaboration with informal actors. 

6. Declarations  

6.1. Author Contributions 

Conceptualization, S.M.B. and I.Y.P.; methodology, S.M.B.; formal analysis, S.M.B; data curation, S.M.B.; 

writing—original draft preparation, S.M.B. and H.M.A; writing—review and editing, S.M.B., I.Y.P., and H.M.A.; 

visualization, H.M.A.; supervision, I.Y.P; funding acquisition, S.M.B. All authors have read and agreed to the published 

version of the manuscript. 

6.2. Data Availability Statement 

The data presented in this study are available on request from the corresponding author. 

6.3. Funding 

This article is part of a postdoc research financially supported by a Post-Doctoral Grant from the Directorate General 

of Higher Education, Ministry of Education and Culture of Indonesia with contract number: PDD-001/SKPP/III/2018. 

6.4. Acknowledgements 

This paper is part of a postdoc research financially supported by a Post-Doctoral Grant from the Directorate General 

of Higher Education, Ministry of Education and Culture of Indonesia with contract number: PDD-001/SKPP/III/2018, 

which is highly appreciated. The authors also thanked the students of Industrial Engineering Department, Ahmad Dahlan 

University who helped in collecting data for this study. 

6.5. Conflicts of Interest 

The authors declare no conflict of interest.  

7. References  

[1] Pourahmadi, A., Ebadi, T., & Nikazar, M. (2017). Industrial Wastes Risk Ranking with TOPSIS, Multi Criteria Decision Making 

Method. Civil Engineering Journal, 3(6), 372–381. doi:10.28991/cej-2017-00000098. 



Civil Engineering Journal         Vol. 8, No. 10, October, 2022 

2282 

 

[2] Chatterjee, S., & Kumar, K. (2009). Effective electronic waste management and recycling process involving formal and non-

formal sectors. International Journal of Physical Sciences, 4(13), 893–905.  

[3] Chi, X., Streicher-Porte, M., Wang, M. Y. L., & Reuter, M. A. (2011). Informal electronic waste recycling: A sector review with 

special focus on China. Waste Management, 31(4), 731–742. doi:10.1016/j.wasman.2010.11.006. 

[4] Joseph, K. (2007). Electronic waste management in India–issues and strategies. Eleventh international waste management and 

landfill symposium, 1-5 October, 2007, Cagliari, Italy. 

[5] Realff, M. J., Raymond, M., & Ammons, J. C. (2004). E-waste. Materials Today, 7(1), 40–45. doi:10.1016/s1369-7021(04)00054-

9. 

[6] Schwarzer, S., De Bono, A., Giuliani, G., Kluser, S., & Peduzzi, P. (2005). E-waste, the hidden side of IT equipment's 

manufacturing and use. Environmental Alert Bulletin, 5. 

[7] Robinson, B. H. (2009). E-waste: An assessment of global production and environmental impacts. Science of the Total 

Environment, 408(2), 183–191. doi:10.1016/j.scitotenv.2009.09.044. 

[8] Polák, M., & Drápalová, L. (2012). Estimation of end of life mobile phones generation: The case study of the Czech Republic. 

Waste Management, 32(8), 1583–1591. doi:10.1016/j.wasman.2012.03.028. 

[9] Orlins, S., & Guan, D. (2016). China’s toxic informal e-waste recycling: Local approaches to a global environmental problem. 

Journal of Cleaner Production, 114, 71–80. doi:10.1016/j.jclepro.2015.05.090. 

[10] Dadzie, D. K., Kaliluthin, A. K., & Raj Kumar, D. (2020). Exploration of waste plastic bottles use in construction. Civil 

Engineering Journal (Iran), 6(11), 2262–2272. doi:10.28991/cej-2020-03091616. 

[11] Gollakota, A. R. K., Gautam, S., & Shu, C. M. (2020). Inconsistencies of e-waste management in developing nations – Facts 

and plausible solutions. Journal of Environmental Management, 261, 110234. doi:10.1016/j.jenvman.2020.110234. 

[12] Shittu, O. S., Williams, I. D., & Shaw, P. J. (2021). Global E-waste management: Can WEEE make a difference? A review of 

e-waste trends, legislation, contemporary issues and future challenges. Waste Management, 120, 549–563. 

doi:10.1016/j.wasman.2020.10.016. 

[13] Isernia, R., Passaro, R., Quinto, I., & Thomas, A. (2019). The reverse supply chain of the e-waste management processes in a 

circular economy framework: Evidence from Italy. Sustainability (Switzerland), 11(8), 2430. doi:10.3390/su11082430. 

[14] Rautela, R., Arya, S., Vishwakarma, S., Lee, J., Kim, K. H., & Kumar, S. (2021). E-waste management and its effects on the 

environment and human health. Science of the Total Environment, 773, 145623. doi:10.1016/j.scitotenv.2021.145623. 

[15] Ilankoon, I. M. S. K., Ghorbani, Y., Chong, M. N., Herath, G., Moyo, T., & Petersen, J. (2018). E-waste in the international 

context – A review of trade flows, regulations, hazards, waste management strategies and technologies for value recovery. Waste 

Management, 82, 258–275. doi:10.1016/j.wasman.2018.10.018. 

[16] Li, B., Du, H. Z., Ding, H. J., & Shi, M. Y. (2011). E-waste recycling and related social issues in China. Energy Procedia, 5, 

2527–2531. doi:10.1016/j.egypro.2011.03.434. 

[17] Kyere, V. N., Greve, K., Atiemo, S. M., Amoako, D., Aboh, I. J. K., & Cheabu, B. S. (2018). Contamination and health risk 

assessment of exposure to heavy metals in soils from informal e-waste recycling site in Ghana. Emerging Science Journal, 2(6), 

428–436. doi:10.28991/esj-2018-01162. 

[18] Wilson, D. C. (2007). Development drivers for waste management. Waste Management and Research, 25(3), 198–207. 

doi:10.1177/0734242X07079149. 

[19] Budijati, S.M., Subagyo, Wibisono, M.A., Masruroh, N.A. (2015). A Study of Consumers’ Post Consumption Behaviour for 

Mobile Phone in Indonesia. Industrial Engineering, Management Science and Applications 2015, Lecture Notes in Electrical 

Engineering, 349. Springer, Berlin, Germany. doi:10.1007/978-3-662-47200-2_60. 

[20] Simatupang, T. M., & Sridharan, R. (2002). The Collaborative Supply Chain. The International Journal of Logistics 

Management, 13(1), 15–30. doi:10.1108/09574090210806333. 

[21] Dung, L. T. (2015). Factors Affecting the Collaboration in Supply Chain of Mechanical Enterprises in Vietnam. International 

Journal of Managing Value and Supply Chains, 6(4), 17–29. doi:10.5121/ijmvsc.2015.6402. 

[22] Hudnurkar, M., Jakhar, S., & Rathod, U. (2014). Factors Affecting Collaboration in Supply Chain: A Literature Review. Procedia 

- Social and Behavioral Sciences, 133, 189–202. doi:10.1016/j.sbspro.2014.04.184. 

[23] Soita, N. M. (2015). Factors affecting supply chain collaboration in government ministries in Kenya. Master Thesis, University 

of Nairobi, Nairobi, Kenya. 

[24] Wu, I. L., & Chiu, M. L. (2018). Examining supply chain collaboration with determinants and performance impact: Social 

capital, justice, and technology use perspectives. International Journal of Information Management, 39, 5–19. 

doi:10.1016/j.ijinfomgt.2017.11.004. 



Civil Engineering Journal         Vol. 8, No. 10, October, 2022 

2283 

 

[25] Maheswari, H., Yudoko, G., & Adhiutama, A. (2019). Government and intermediary business engagement for controlling 

electronic waste in Indonesia: A sustainable reverse logistics theory through customer value chain analysis. Sustainability 

(Switzerland), 11(3), 732. doi:10.3390/su11030732. 

[26] Ezeah, C., Fazakerley, J. A., & Roberts, C. L. (2013). Emerging trends in informal sector recycling in developing and transition 

countries. Waste Management, 33(11), 2509–2519. doi:10.1016/j.wasman.2013.06.020. 

[27] Sasaki, S., Araki, T., Tambunan, A. H., & Prasadja, H. (2014). Household income, living and working conditions of dumpsite 

waste pickers in Bantar Gebang: Toward integrated waste management in Indonesia. Resources, Conservation and Recycling, 

89, 11–21. doi:10.1016/j.resconrec.2014.05.006. 

[28] Wilson, D. C., Araba, A. O., Chinwah, K., & Cheeseman, C. R. (2009). Building recycling rates through the informal sector. 

Waste Management, 29(2), 629–635. doi:10.1016/j.wasman.2008.06.016. 

[29] Li, R. C., & Tee, T. J. C. (2012). A Reverse Logistics Model For Recovery Options Of E-waste Considering the Integration of 

the Formal and Informal Waste Sectors. Procedia - Social and Behavioral Sciences, 40, 788–816. doi:10.1016/j.sbspro.2012.03.266. 

[30] Leszczynska, A. (2010). Manager’s attitude toward environment. Industrial Management and Data Systems, 110(8), 1234–1250. 

doi:10.1108/02635571011077852. 

[31] Lopez-Gamero, M. D., Molina-Azorin, J. F., & Claver-Cortes, E. (2011). The relationship between managers’ environmental 

perceptions, environmental management and firm performance in Spanish hotels: A whole framework. International Journal of 

Tourism Research, 13(2), 141–163. doi:10.1002/jtr.805. 

[32] Nambiar, P., & Chitty, N. (2014). Meaning making by managers: Corporate discourse on environment and sustainability in 

India. Journal of Business Ethics, 123(3), 493–511. doi:10.1007/s10551-013-1848-2. 

[33] Ye, F., Zhao, X., Prahinski, C., & Li, Y. (2013). The impact of institutional pressures, top managers’ posture and reverse logistics 

on performance - Evidence from China. International Journal of Production Economics, 143(1), 132–143. 

doi:10.1016/j.ijpe.2012.12.021. 

[34] Fraj-Andrés, E., Martínez-Salinas, E., & Matute-Vallejo, J. (2009). Factors affecting corporate environmental strategy in Spanish 

industrial Firms. Business Strategy and the Environment, 18(8), 500–514. doi:10.1002/bse.611. 

[35] He, Z. X., Shen, W. X., Li, Q. bin, Xu, S. C., Zhao, B., Long, R. Y., & Chen, H. (2018). Investigating external and internal 

pressures on corporate environmental behavior in papermaking enterprises of China. Journal of Cleaner Production, 172, 1193–

1211. doi:10.1016/j.jclepro.2017.10.115. 

[36] Testa, F., Gusmerottia, N. M., Corsini, F., Passetti, E., & Iraldo, F. (2016). Factors Affecting Environmental Management by 

Small and Micro Firms: The Importance of Entrepreneurs’ Attitudes and Environmental Investment. Corporate Social 

Responsibility and Environmental Management, 23(6), 373–385. doi:10.1002/csr.1382. 

[37] Yen, Y. X., & Yen, S. Y. (2012). Top-management’s role in adopting green purchasing standards in high-tech industrial firms. 

Journal of Business Research, 65(7), 951–959. doi:10.1016/j.jbusres.2011.05.002. 

[38] Janmaimool, P., & Khajohnmanee, S. (2019). Roles of environmental system knowledge in promoting university students’ 

environmental attitudes and pro-environmental behaviors. Sustainability (Switzerland), 11(16), 4270. doi:10.3390/su11164270. 

[39] Chan, E. S. W., Hon, A. H. Y., Okumus, F., & Chan, W. (2017). An Empirical Study of Environmental Practices and Employee 

Ecological Behavior in the Hotel Industry. Journal of Hospitality and Tourism Research, 41(5), 585–608. 

doi:10.1177/1096348014550873. 

[40] Arshad, M., Abid, G., Contreras, F., Elahi, N. S., & Ahmed, S. (2022). Greening the hospitality sector : Employees’ 

environmental and job attitudes predict ecological behavior and satisfaction. International Journal of Hospitality Management, 

102, 103173. doi:10.1016/j.ijhm.2022.103173. 

[41] Okumus, F., Köseoglu, M. A., Chan, E., Hon, A., & Avci, U. (2019). How do hotel employees’ environmental attitudes and 

intentions to implement green practices relate to their ecological behavior? Journal of Hospitality and Tourism Management, 39, 

193–200. doi:10.1016/j.jhtm.2019.04.008. 

[42] Long, X., Chen, Y., Du, J., Oh, K., Han, I., & Yan, J. (2017). The effect of environmental innovation behavior on economic and 

environmental performance of 182 Chinese firms. Journal of Cleaner Production, 166, 1274–1282. 

doi:10.1016/j.jclepro.2017.08.070. 

[43] Tariq, M., Yasir, M., & Majid, A. (2020). Promoting employees’ environmental performance in hospitality industry through 

environmental attitude and ecological behavior: Moderating role of managers’ environmental commitment. Corporate Social 

Responsibility and Environmental Management, 27(6), 3006–3017. doi:10.1002/csr.2019. 

[44] Zientara, P., & Zamojska, A. (2018). Green organizational climates and employee pro-environmental behaviour in the hotel 

industry. Journal of Sustainable Tourism, 26(7), 1142–1159. doi:10.1080/09669582.2016.1206554. 



Civil Engineering Journal         Vol. 8, No. 10, October, 2022 

2284 

 

[45] El-Kassar, A. N., & Singh, S. K. (2019). Green innovation and organizational performance: The influence of big data and the 

moderating role of management commitment and HR practices. Technological Forecasting and Social Change, 144, 483–498. 

doi:10.1016/j.techfore.2017.12.016. 

[46] Yusliza, M. Y., Norazmi, N. A., Jabbour, C. J. C., Fernando, Y., Fawehinmi, O., & Seles, B. M. R. P. (2019). Top management 

commitment, corporate social responsibility and green human resource management: A Malaysian study. Benchmarking, 26(6), 

2051–2078. doi:10.1108/BIJ-09-2018-0283. 

[47] Ateş, M. A., Bloemhof, J., Van Raaij, E. M., & Wynstra, F. (2012). Proactive environmental strategy in a supply chain context: 

The mediating role of investments. International Journal of Production Research, 50(4), 1079–1095. 

doi:10.1080/00207543.2011.555426. 

[48] Ghazilla, R. A. R., Sakundarini, N., Abdul-Rashid, S. H., Ayub, N. S., Olugu, E. U., & Musa, S. N. (2015). Drivers and Barriers 

Analysis for Green Manufacturing Practices in Malaysian SMEs: A Preliminary Findings. Procedia CIRP, 26, 658–663. 

doi:10.1016/j.procir.2015.02.085. 

[49] Nordin, N., Ashari, H., & Hassan, M. G. (2014). Drivers and barriers in sustainable manufacturing implementation in Malaysian 

manufacturing firms. 2014 IEEE International Conference on Industrial Engineering and Engineering Management. 

doi:10.1109/ieem.2014.7058726. 

[50] Bhatia, M. S., & Jakhar, S. K. (2021). The effect of environmental regulations, top management commitment, and organizational 

learning on green product innovation: Evidence from automobile industry. Business Strategy and the Environment, 30(8), 3907–

3918. doi:10.1002/bse.2848. 

[51] Burki, U., Ersoy, P., & Najam, U. (2019). Top management, green innovations, and the mediating effect of customer cooperation 

in green supply chains. Sustainability (Switzerland), 11(4), 1031. doi:10.3390/su11041031. 

[52] Lee, J., & Joo, H. Y. (2020). The impact of top management’s support on the collaboration of green supply chain participants 

and environmental performance. Sustainability (Switzerland), 12(21), 1–20. doi:10.3390/su12219090. 

[53] Maheswari, H., Yudoko, G., Adhiutama, A., & Agustina, H. (2020). Sustainable reverse logistics scorecards for the performance 

measurement of informal e-waste businesses. Heliyon, 6(9), 4834. doi:10.1016/j.heliyon.2020.e04834. 

[54] Paula, I. C. de, Campos, E. A. R. de, Pagani, R. N., Guarnieri, P., & Kaviani, M. A. (2020). Are collaboration and trust sources 

for innovation in the reverse logistics? Insights from a systematic literature review. Supply Chain Management, 25(2), 176–222. 

doi:10.1108/SCM-03-2018-0129. 

[55] Shevchenko, T., Laitala, K., & Danko, Y. (2019). Understanding consumer e-waste recycling behavior: Introducing a new 

economic incentive to increase the collection rates. Sustainability (Switzerland), 11(9), 2656. doi:10.3390/su11092656. 

[56] Henriques, J., & Catarino, J. (2016). Motivating towards energy efficiency in small and medium enterprises. Journal of Cleaner 

Production, 139, 42–50. doi:10.1016/j.jclepro.2016.08.026. 

[57] Kudłak, R. (2017). Drivers of corporate environmentalism: The case of the Polish economy in transition. Journal of Cleaner 

Production, 142, 3194–3203. doi:10.1016/j.jclepro.2016.10.150. 

[58] Meath, C., Linnenluecke, M., & Griffiths, A. (2016). Barriers and motivators to the adoption of energy savings measures for 

small- and medium-sized enterprises (SMEs): the case of the ClimateSmart Business Cluster program. Journal of Cleaner 

Production, 112, 3597–3604. doi:10.1016/j.jclepro.2015.08.085. 

[59] Wang, Z., Wang, Q., Zhang, S., & Zhao, X. (2018). Effects of customer and cost drivers on green supply chain management 

practices and environmental performance. Journal of Cleaner Production, 189, 673–682. doi:10.1016/j.jclepro.2018.04.071. 

[60] Lee, S. Y. (2008). Drivers for the participation of small and medium-sized suppliers in green supply chain initiatives. Supply 

Chain Management, 13(3), 185–198. doi:10.1108/13598540810871235. 

[61] Tatoglu, E., Bayraktar, E., & Arda, O. A. (2015). Adoption of corporate environmental policies in Turkey. Journal of Cleaner 

Production, 91, 313–326. doi:10.1016/j.jclepro.2014.12.039. 

[62] Moktadir, M. A., Rahman, T., Rahman, M. H., Ali, S. M., & Paul, S. K. (2018). Drivers to sustainable manufacturing practices 

and circular economy: A perspective of leather industries in Bangladesh. Journal of Cleaner Production, 174(10), 1366–1380. 

doi:10.1016/j.jclepro.2017.11.063. 

[63] Dai, J., Chan, H. K., & Yee, R. W. Y. (2018). Examining moderating effect of organizational culture on the relationship between 

market pressure and corporate environmental strategy. Industrial Marketing Management, 74, 227–236. 

doi:10.1016/j.indmarman.2018.05.003. 

[64] Nugroho, M. A. (2015). Impact of Government Support and Competitor Pressure on the Readiness of SMEs in Indonesia in 

Adopting the Information Technology. Procedia Computer Science, 72, 102–111. doi:10.1016/j.procs.2015.12.110. 



Civil Engineering Journal         Vol. 8, No. 10, October, 2022 

2285 

 

[65] Weng, H. H. R., Chen, J. S., & Chen, P. C. (2015). Effects of green innovation on environmental and corporate performance: A 

stakeholder perspective. Sustainability (Switzerland), 7(5), 4997–5026. doi:10.3390/su7054997. 

[66] Chiou, T. Y., Chan, H. K., Lettice, F., & Chung, S. H. (2011). The influence of greening the suppliers and green innovation on 

environmental performance and competitive advantage in Taiwan. Transportation Research Part E: Logistics and Transportation 

Review, 47(6), 822–836. doi:10.1016/j.tre.2011.05.016. 

[67] Ajzen, I. (2002). Constructing a TPB questionnaire: Conceptual and methodological considerations. Available online: 

https://people.umass.edu/aizen/pdf/tpb.measurement.pdf (accessed on May 2022). 

[68] Wilayah, L. (2021). An area-National Land Agency Vertical Data. Available online: http://bappeda.jogjaprov.go.id/dataku/ 

data_dasar/index/422-luas-wilayah (accessed on August 2022).  

[69] Penduduk (2022). Residents-Central Bureau of Statistics Vertical Data. Available online: http://bappeda.jogjaprov.go.id/dataku/ 

data_dasar/index/701-penduduk (accessed on June 2022). 

[70] Kabupaten Bantul - Data Umum (2022).Geographical Conditions of Bantul Regency. Bantul Regency Government Portal. 

Available online: https://bantulkab.go.id/data_pokok/index/0000000006/kondisi-geografis.html (accessed on August 2022).  

[71] Pemerintah Kabupaten Kulon Progo (2022). Geographical. Kulon Progo Regency Government Portal. Available online: 

https://kulonprogokab.go.id/v31/detil/7670/geografis (accessed on April 2022). 

[72] Pemerintah Kabupaten Sleman (2022). Administrative Region. Sleman Regency Government Portal. Available online: 

http://www.slemankab.go.id/wilayah-administratif (accessed on August 2022).  

[73] Portal Berita Pemerintah Kota Yogyakarta (2022). Kondisi Geografis Kota Yogyakarta,” Portal Pemerintah Kota 

Yogyakarta. Available online: https://warta.jogjakota.go.id/detail/index/1069 (accessed on May 2022). 

[74] Barr, S., & Gilg, A. W. (2007). A conceptual framework for understanding and analyzing attitudes towards environmental 

behaviour. Geografiska Annaler, Series B: Human Geography, 89 B(4), 361–379. doi:10.1111/j.1468-0467.2007.00266.x. 

[75] Latif, S. A., Omar, M. S., Bidin, Y. H., & Awang, Z. (2012). Environmental Problems and Quality of Life: Situational Factor as 

a Predictor of Recycling Behaviour. Procedia - Social and Behavioral Sciences, 35, 682–688. doi:10.1016/j.sbspro.2012.02.137. 

[76] Wang, W., Li, X., & Li, H. (2011). Empirical research of the environmental responsibility affected on the urban residential 

housing energy saving investment behavior. Energy Procedia, 5, 991–997. doi:10.1016/j.egypro.2011.03.175. 

[77] Yin, J., Gao, Y., & Xu, H. (2014). Survey and analysis of consumers’ behaviour of waste mobile phone recycling in China. 

Journal of Cleaner Production, 65, 517–525. doi:10.1016/j.jclepro.2013.10.006. 

[78] Nguyen, H. T. T., Hung, R. J., Lee, C. H., & Nguyen, H. T. T. (2019). Determinants of residents’ E-waste recycling behavioral 

intention: A case study from Vietnam. Sustainability (Switzerland), 11(1), 164. doi:10.3390/su11010164. 

[79] Riva, F., Gani, M. O., & Osman Gani, M. (2020). Effect of Customer and Competitor Pressure on Environmental Performance 

of Upscale Hotels in Bangladesh. Jahangirnagar University Journal of Business Research (JUJBR), 21, 193–212.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://people.umass.edu/aizen/pdf/tpb.measurement.pdf
http://bappeda.jogjaprov.go.id/dataku/
http://bappeda.jogjaprov.go.id/dataku/


Civil Engineering Journal         Vol. 8, No. 10, October, 2022 

2286 

 

Appendix I 

The results of the reliability and validity test of the research questionnaire. 

Table A1-????????? 

 
Yogyakarta 

municipality1 

Sleman 

Region2 

Bantul 

Region1 

Gunungkidul 

Region1 

Kulonprogo 

Region1 

Collaboration intention 

Cronbach α 

0.931 

Cronbach 

α 0.852 

Cronbach α 

b 0.852 

Cronbach α 

0.941 

Cronbach α 

0.851 

Correlated item –Total Correlation 

1 You intend to take part in the collaborative activity 0.838 0.379 0.808 0.788 0.730 

2 
You will try to participate in the collaborative 

activity 
0.871 0.489 0.571 0.825 0.662 

3 You plan to take part in the collaborative activity 0.906 0.569 0.678 0.880 0.778 

4 
You are willing to participate in the collaborative 

activity 
0.922 0.434 0.813 0.916 0.676 

5 You wish to participate in the collaborative activity 0.913 0.471 0.660 0.789 0.444 

Environmental Attitude 

Cronbach α 

0.721 

Cronbach 

α 0.711 

Cronbach α 

0.711 

Cronbach α 

0.797 

Cronbach α 

0.782 

Correlated item –Total Correlation 

1 
Environmental issues need to be a priority in 

business management. 
0.598 0.466 0.408 0.591 0.561 

2 
Environmentally friendly behavior by the company 

can provide significant cost reductions. 
0.7 0.584 0.375 0.431 0.615 

3 
The company's environmentally friendly behavior 
can help companies enter new markets. 

0.876 

 
0.401 0.559 0.711 0.459 

4 

Environmentally friendly behavior carried out by 

the company can lead the company to become a 

leader in the market. 

0.75 0.683 0.572 0.601 0.822 

5 
Environmentally friendly behavior by the company 

can improve the company's image. 
0.624 0.348 0.419 0.577 0.389 

Commitment Management 

Cronbach α 

0.844 

Cronbach 

α 0.741 

Cronbach α 

0.741 

Cronbach α 

0.905 

Cronbach α 

0.784 

Correlated item –Total Correlation 

1 

All members of the organization/company (owner, 

manager, and employee) are committed to 

environmental management and policies. 

0.8 0.349 0.408 0.723 0.483 

2 
Organizational/company culture supports 
environmental conservation activities 

0.687 0.654 0.568 0.895 0.697 

3 

The organization/company directs and facilitates 

the implementation of environmental conservation 

activities 

0.867 0.548 0.589 0.790 0.457 

4 
There are ongoing efforts to support environmental 
conservation activities 

0.802 0.751 0.671 0.807 0.707 

5 
There is environmental related training for 

employees 
0.796 0.507 0.312 0.611 0.425 

Financial Benefits 

Cronbach α 

0.899 

Cronbach 

α 0.710 

Cronbach α 

0.710 

Cronbach α 

0.793 

Cronbach α 

0.892 

Correlated item –Total Correlation 

1 Potential for financial assistance 0.898 0.664 0.466 0.463 0.774 

2 
Gaining economic benefits in the form of reducing 

costs while helping to protect the environment 
0.903 0.608 0.308 0.406 0.806 

3 
Be more competitive by promoting achievements 

in the environmental field 
0.791 0.516 0.596 0.683 0.578 

4 Can survive in the market in the long term 0.76 0.343 0.542 0.589 0.757 

5 
Potential to get financial and technical 

management guidance 
0.888 0.451 0.471 0.744 0.776 

Government Support 

Cronbach α 

0.959 

Cronbach 

α 0.773 

Cronbach α 

0.773 

Cronbach α 

0.941 

Cronbach α 

0.852 

Correlated item –Total Correlation 

1 
The government needs to coordinate 

environmental conservation initiatives 
0.866 0.682 0.728 0.826 0.696 

Commented [DU2]: Query 2: Please present a proper title for 

this table. 
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2 Government needs to increase funding for 

environmental conservation initiatives 
0.928 0.616 0.316 0.903 0.707 

3 
The government needs to provide information and 

technical assistance to small and medium-sized 

enterprises related to environmental conservation. 

0.948 0.707 0.503 0.837 0.469 

4 The government needs to popularize knowledge 

about environmental management. 
0.953 0.509 0.644 0.828 0.794 

5 The government needs to build infrastructure to 

facilitate environmental conservation initiatives 
0.944 0.782 0.613 0.802 0.667 

Competition Pressure 

Cronbach α 

0.944 

Cronbach 

α 0.808 

Cronbach α 

0.808 

Cronbach α 

0.909 

Cronbach α 

0.887 

Correlated item –Total Correlation 

1 
Competitors comply with environmental 
regulations 

0.883 0.728 0.671 0.767 0.716 

2 
Competitors carry out environmental conservation 

activities 
0.926 0.769 0.576 0.804 0.740 

3 
Competitors are committed to various stakeholders 

in environmental conservation activities 
0.842 0.764 0.626 0.716 0.768 

4 
Competitors collaborate with professionals to 

support environmental conservation 
0.907 0.564 0.520 0.694 0.697 

5 
Competitors set environmental standards for their 

products and operations 
0.798 0.621 0.357 0.787 0.776 

6 
Competitors get new business opportunities when 
carrying out environmental conservation 

0.812 0.574 0.331 0.637 0.474 

7 
Competitors promote successful implementation of 

environmental conservation 
0.929 0.578 0.742 0.673 0.613 

Note: 1. Validity test for the area of Yogyakarta City, Bantul Regency, Gunungkidul Regency, and Kulonprogo Regency using answers from 30 respondents. The validity 

test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 30-2=28. Based on the level of confidence and degrees of freedom, the R table 

value is 0.3061, so the questionnaire item is said to be valid if the calculated r value is greater than r table and is positive. 2. The validity test for the Sleman Regency area 
uses answers from 40 respondents. The validity test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 40-2=38. Based on the level of 

confidence and degrees of freedom, the R table value is 0.2638, so the questionnaire item is said to be valid if the calculated r value is more than r table and is positive. 

Appendix II 

Classical assumption test results. 

A2-1. Normality Test Results 

The results of the normality test are displayed in the form of a plot of residual data, which is shown in Figure A2-1 

and the results of the Kolmogorov-Smirnov test in Figure A2-2. From Figure A2-1 it can be seen that the data plot is 

spread around the diagonal line, which means the model fulfill the assumption of normality. Moreover, from Figure A2-

2 it is shown that the value of the Kolmogorov-Smirnov statistical test in the five research areas has a significance level 

greater than 0.05, so that the regression model in all regions meets the normality test. 

 

Normal P-P Plot of Regression Standardized Residual 

Dependent Variable: Collaboration intention 

 
  

Gunungkidul Bantul Kulonprogo 

Regency (a) Regency (b) Regency (c) 
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Sleman Regency (d) Yogyakarta City (e) 

Figure A2-1. Result of residual data plot from each region 

One-Sample Kolmogorov-Smirnov Test One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual  Unstandardized Residual 

Kolmogorov-Smirnov Z 0.631 Kolmogorov-Smirnov Z 0.678 

Asymp. Sig. (2-tailed) 0.820 Asymp. Sig. (2-tailed) 0.748 

a. Test distribution is Normal 
b. Calculate from data 

a. Test distribution is Normal 
b. Calculate from data 

Gunungkidul Regency (a) Bantul Regency (b) 

One-Sample Kolmogorov-Smirnov Test One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual  Unstandardized Residual 

Kolmogorov-Smirnov Z 0.636 Kolmogorov-Smirnov Z 0.668 

Asymp. Sig. (2-tailed) 0.813 Asymp. Sig. (2-tailed) 0.764 

a. Test distribution is Normal 

b. Calculate from data 

a. Test distribution is Normal 

b. Calculate from data 

Kulonprogo Regency (c) Sleman Regency (d) 

One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual 

Kolmogorov-Smirnov Z 0.975 

Asymp. Sig. (2-tailed) 0.298 

a. Test distribution is Normal 

b. Calculate from data 

Yogyakarta City (e) 

Figure A2-2. Result of Kolmogorov-Smirnov test 

A2-2. Multicollinearity Test Results 

The results of the multicollinearity test are presented in Figure A2-3. From the figure, it can be seen that the tolerance 

value for all variables is greater than 0.1 and the Variance Inflation Factor (VIF) value for all variables is less than 10, 

in all research areas. Thus, it can be concluded that there is no multicollinearity between the independent variables. 

Variable 
Collinearity Statistics 

Variable 
Collinearity Statistics 

Tolerance VIF Tolerance VIF 

Environmental attitude 0.766 1.306 Environmental attitude 0.776 1.289 

Management commitment 0.530 1.887 Management commitment 0.727 1.375 

Financial benefit 0.368 2.714 Financial benefit 0.564 1.772 

Government support 0.740 1.383 Government support 0.723 1.383 

Competitor pressure 0.337 2.967 Competitor pressure 0.413 2.442 

Gunungkidul Regency (a)  Bantul Regency (b)  

Variable 
Collinearity Statistics 

Variable 
Collinearity Statistics 

Tolerance VIF Tolerance VIF 

Environmental attitude 0.700 1.428 Environmental attitude 0.851 1.175 

Management commitment 0.588 1.699 Management commitment 0.900 1.111 

Financial benefit 0.694 1.442 Financial benefit 0.800 1.250 
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Government support 0.893 1.119 Government support 0.866 1.155 

Competitor pressure 0.583 1.717 Competitor pressure 0.733 1.364 

Kulonprogo Regency (c)  Sleman Regency (d) 

Variable 
Collinearity Statistics 

Tolerance VIF 

Environmental attitude 0.826 1.211 

Management commitment 0.640 1.562 

Financial benefit 0.622 1.608 

Government support 0.757 1.322 

Competitor pressure 0.686 1.458 

Yogyakarta City (e)  

Figure A2-3. Result of multicollinearity test 

A2-3. Heteroscedasticity Test Results 

In this study, the heteroscedasticity test was carried out using the Park test. The results of the heteroscedasticity test 

are displayed in the form of a scatterplot which is presented in Figure A2-4. From the figure, it can be seen that the 

points are scattered randomly above and below the number 0 (zero) on the Y axis and does not form a certain pattern. 

This means that there is no heteroscedasticity in the regression model. 

Scatterplot: Dependent Variable: Collaboration intention 

  
Gunungkidul Regency (a) Bantul Regency (b) 

  
Kulonprogo Regency (c Sleman Regency (d) 

 
Yogyakarta City (e) 

Figure A2-4. Result of heteroscedasticity test 
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Abstract 

The handling of used cell phones in Indonesia is mostly carried out by informal actors starting from second-hand market 

actors. However, the activities of the informal actors often endanger the environment and human health. To reduce the 

impact, some of the activities should be transferred to formal parties. This requires collaboration of both parties as a form 

of waste management, which previously has never been established. The objective of this study is to explore the driving 

factors of collaboration intention of informal actors in handling used cell phones with the formal ones. Data were collected 

using questionnaires distributed to second hand market actors in five districts in the Special Region of Yogyakarta 

Province. In this study, three internal driving factors are considered, which are environmental attitude, management 

commitment, and financial benefits, as well as two external driving factors, which are government support and competitor 

pressure. The regression analysis in each region revealed that the most significant driving factors vary across different 

regions, such as government support in Gunungkidul, management commitment in Bantul, competitive pressure and 

government support in Kulonprogo, government support, management commitment, and financial benefit in Sleman, as 

well as environmental attitude and financial benefit in Yogyakarta City. From the structural equation modelling at the 

provincial level, it was found that financial benefit and government support were the most significant factors influencing 

collaboration intentions of all informal actors. The results of this study can be used as a reference. 

Keywords: Collaboration Intention; Driving Factors; Used Cell Phone; Waste Management. 

 

1. Introduction 

The number of mobile phone users in Indonesia, especially in the Special Region of Yogyakarta Province (DIY 

Province), are increasing. Data from the Central Bureau of Statistics (BPS) generally show that the percentage of the 

population using mobile phones has increased from 2012 to 2019. However, there has been a slight decline in 2020, 

possibly due to the COVID-19 pandemic. The increase in mobile phone users is shown in Figure 1. 

The increase in the number of cell phone usage indicates that there is also an increase in cell phone waste, which is 

e-waste. The development of technology is followed by an increase in the amount and complexity of the waste. Since 

the waste contains toxic materials which might have a negative impact on both human and environmental health, waste 

management requires accurate identification and an awareness of the risks involved [1]. Hazardous metals in e-waste 

are lead, cadmium, mercury, hexavalent chromium, and refractory materials [2–6]. In the long term, these hazardous 

metals can have an impact on human health and environmental. According to Robinson (2009) [7], in every 1 kg of e-

waste, there is 180 mg of cadmium and 0.8 mg of mercury, especially in battery components. Furthermore, the BBC 
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(2002) in Polak & Drápalová (2012) [8] described that cadmium from a cell phone battery can contaminate 600,000 

litres of water. Research conducted by Robinson (2009) [7] in Guiyu City, Guangdong region, China, which is the largest 

e-waste recycling area in the world, found that dioxin contamination in Guiyu air resulted in the level of exposure to 

humans reaching 15–56 times the maximum standard recommended by WHO. Elevated levels of dioxins are found in 

breast milk, placenta, and hair, indicating that dioxins are acquired by humans from the air, water, or foodstuffs, at levels 

which pose a serious health risk. Children in Guiyu had significantly higher blood lead and cadmium levels than normal 

children. It was also reported that e-waste recycling workers from villages in the Jinghai region had chromosomal 

aberrations 20 times higher than villagers who were not exposed to e-waste. For this reason, it can be said that e-waste 

is a potential source of genetic mutations and can cause cytogenetic damage in the general population exposed to e-

waste pollution. Furthermore, as Orlins & Guan (2016) [9] described, during the process of e-waste dismantling without 

adequate technology, the content of hazardous materials in e-waste will remain in the environment for a long time. 

 

Figure 1. Data on the percentage of mobile phone users in the Special Region of Yogyakarta Province (DIY Province) and 

Indonesia in 2012-2020 * 

Waste is generally defined as something that is no longer used and thrown away by its owner. Furthermore, Dadzie 

et al. (2020) [10] explain various definitions of waste. It is understood that all forms of waste must be managed and 

handled correctly not to burden the environment and disturb public health. 

E-waste is waste from various electronic and electrical products. The definition and classification of e-waste depend 

on the regulation or standards that apply in each country. Gollakota et al. (2020) [11] present a detailed classification of 

e-waste based on several standards. Likewise, Shittu et al. (2021) [12] explained the definition of e-waste and its 

classification. In contrast to developed countries that explicitly define and classify e-waste and have standardized rules 

for its management, Indonesia has no specific rules regarding e-waste management. Generally, e-waste is classified as 

toxic and hazardous material regulated in Minister of Environment and Forestry Regulation No. 6 of 2021 concerning 

procedures and requirements for managing hazardous and toxic waste. 

One of the activities that can be used to manage End of Life (EoL) or End of Use (EoU) products such as used cell 

phones is waste management. Waste management is a step or various strategies for managing and disposing waste. It 

can be done by disposing, destroying, processing, recycling, reusing, or controlling waste. Waste management aims to 

reduce unusable materials while preventing potential environmental damage and threats to human health. The 

management of used cell phones as electronic waste is known as e-waste management. 

Several authors described effective e-waste management, including Isernia et al. (2019) [13] stated that the collection 

point is the key to e-waste management. The effectiveness of the collection process is influenced by the distribution of 

collection points in an area. Rautela et al. (2021) [14] stated that for effective implementation of sustainable e-waste 

management, government supervision is needed in the reciprocal relationship between manufacturers, producers, 

wholesalers, traders, consumers, and recyclers. Furthermore, Shittu et al. (2021) [12] suggested that one part that needs 

attention in effective e-waste management is to apply and enforce e-waste management rules for informal actors. As for 

e-waste management in developing countries, Ilankoon et al. (2018) [15] mentioned that it is necessary to apply a strict 

                                                        
* (Source: Data of the year 2012-2018 were obtained from: (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler Menurut Provinsi Dan Klasifikasi Daerah, 

2012-2018, 2020)- Data of the year 2018-2020 were obtained : (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler Menurut Provinsi Dan Klasifikasi Daerah 

2018-2020, 2020) 

2012 2013 2014 2015 2016 2017 2018 2019 2020

The Special Region of Yogyakarta

Province
57.14 59.11 59.88 64.79 64.57 65.73 68.32 67.66 67.62

Indonesia 47.99 50.94 51.49 56.92 58.3 59.59 62.41 63.53 62.84
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legislative framework to realize an e-waste management strategy. These regulations can be developed through 

modification of the EPR scheme, which provides an e-waste management system that is easy to adopt, provides benefits 

to all stakeholders, and is adapted to the local economy. 

Several obstacles caused the implementation of e-waste management not to run optimally. Gollakota et al. (2020) 

[11] explained that effective e-waste management is not yet available in most developing countries, and the focal point 

of successful e-waste management is debatable. One of the shortcomings of e-waste management in developing 

countries is that the integration of the formal and informal sectors has not been integrated. In addition, there are several 

other factors, such as the unavailability of special rules for e-waste, the influence of socio-cultural aspects, and the lack 

of responsibility of producers and consumers. Meanwhile, Rautela et al. (2021) [14] stated that e-waste management in 

developing countries does not effectively run because e-waste is treated and managed informally in an illegitimate way. 

Moreover, the unavailability of policies, rules, and regulations, lack of law enforcement, and the implementation of the 

legal framework for EPR have not yet been maximized. 

In Indonesia, mobile phone waste is mostly managed by informal actors, through the starting point of the second-

hand market. Informal actors will obtain economic benefits from the activities of managing used cell phones. However, 

if used cell phone management activities are carried out without safe technology, the impact can affect the health of 

informal actors and damage the environment. Several researchers such as Chatterjee and Kumar (2009) [2], Chi et al. 

(2011) [3], Joseph (2007) [4], Li et al. (2011) [16], Kyere et al. (2018) [17], and Robinson (2009) [7] have elaborated 

the contamination of the environment due to e-waste management activities by informal parties. As Wilson (2007) [18] 

stated, one of the drivers of waste management is the remaining value of waste, which encourages people to use it as a 

source of income, especially in developing countries. 

On the other hand, Original Equipment Manufacturers (OEMs) as formal actors have technological capabilities to 

handle used cell phones. However, the offer of a used cell phone return program in Indonesia is not carried out routinely 

and according to Budijati et al. (2015) [19], the program is not well known by the public, so that after cell phone usage, 

consumers sell the used mobile phones in the second-hand market, dispose, store, or give them to other people. 

To reduce or eliminate the negative impact of the management of used cell phones by informal parties and still 

provide economic benefits for them, it is necessary establish collaboration in the management of used cell phones 

involving informal and formal parties. This collaboration aims to regulate the distribution of stages in the management 

of used cell phones to the disposal process that is safe for the environment and health. 

Several authors have provided the definition of collaboration within the supply chain framework. Simatupang and 

Sridharan (2002) [20] define collaboration as two or more independent companies that work together to plan and 

implement supply chain operations in order to get a better success rate. Dung (2015) [21], Hudnurkar et al. (2014) [22], 

Soita (2015) [23], and Wu and Chiu (2018) [24] elaborated the definition of collaboration based on the definitions of 

other researchers. On the other hand, Maheswari (2019) [25] proposed an engagement model involving the government 

and intermediary businesses in handling e-waste problems in Indonesia that included empowerment, collaboration, and 

participation. 

The potential or possibility of collaboration between informal and formal actors was conveyed by [26]. They 

reviewed the situation in several countries and proposed the integration of ISR (Informal Sector Recycling) into the 

formal sector by taking into account contexts and local conditions. Furthermore, Sasaki et al. (2014) [27] investigated 

the possibility of integrating the informal sector into formal waste management in Indonesia. Meanwhile, based on an 

analysis of the situation in four countries regarding informal sector business processes, Wilson et al. (2009) [28] stated 

that there was a clear potential for mutually beneficial cooperation between the formal and informal sectors. 

Furthermore, Li and Tee (2012) [29] suggested that to minimize the negative impact of informal channel activities, RL 

activities and the integration of IWS (Informal Waste Sector) into the formal sector are required. 

To the best of the researchers’ knowledge, no formal and informal forms of cooperation have been found in Indonesia 

in the handling of used cell phones. However, there are communities of second-hand market actors in some regions. 

This community has regular meetings to strengthen their relationship. 

This study aims to explore the intention for collaboration of informal parties in managing used cell phones with the 

formal ones and the driving factors of the collaboration intentions. The intention of collaboration in this study is the 

intention to carry out management activities for used cell phones so that used cell phones can be returned to their origin 

point for the handling process or if the disposal is required, it does not damage the environment or endanger human 

health. 

Factors driving collaboration intentions are based on factors that can encourage informal actors to carry out activities 

that lead to the prevention of environmental damage or environmental behaviours in general. Several researchers who 

explain the environmental behaviour of managers include Leszczynska (2010) [30] who examines the environmental 

awareness of managers and further investigates whether this awareness is related to socio-economic development. This 

study involved 200 managers in Australia and Ukraine and 250 managers in Poland. Lopez-Gamero et al. (2011) [31] 
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examined the environmental attitudes of hotel managers in Spain in the form of perceptions of the natural environment 

which are influenced by internal and external factors of the company. Next, Nambiar and Chitty (2014) [32] examined 

the views of business managers in India on the relationship between sustainability and the environment. Ye et al. (2013) 

[33] examined the attitudes of top managers in 209 companies in China regarding the implementation of reverse logistics 

in the form of product returns and product recovery. Therefore, the research objectives in this study are: 

 To explore the collaboration intention of informal actors to manage used cell phones with formal actors so that 

cell phone waste remains safe for the environment and human health; 

 To identify the driving factors of the collaboration intention of informal actors in handling used cell phones; 

 To examine the influence of the driving factors on the collaboration intention of informal actors in handling used 

cell phones. 

2. Literature Review and Hypotheses Development 

This sub-section discusses the driving factors that can influence collaboration intentions for informal actors. This 

collaboration intention refers to the intention to behave in the environment. The driving factors for environmental 

behaviour comes from the internal or external. Internal driving factors are factors that come from individuals as part of 

the company or factors that describe the company's internal conditions. On the other hand, the external driving factors 

are factors that come from outside the company. The factors are outside the company's control but are able to affect the 

company's performance. 

Fraj-Andrés et al. (2008) [34] stated that the environmental behaviour of firms depends on some internal and external 

forces. He et al. (2018) [35] also proposed the existence of internal and external pressures on corporate environmental 

behaviour in their study of 702 paper-making companies in China. Testa et al. (2016) [36]conducted a study to determine 

the effect of external pressure, internal factors, and environmental attitudes of entrepreneurs on a small and micro-scale 

company's proactive environmental strategy. Yen & Yen (2012) [37] explored internal and external motivations for 

green purchasing activities in electronic companies in Taiwan. 

The factors considered in this research include internal and external factors, which consist of three internal factors 

(environmental attitude, management commitment, and financial benefits) and two external factors (government support 

and competitor pressure). These factors were determined based on a literature review of factors that can motivate 

environmental intentions and behaviour in a company and adjustments of the case studies in this research were done 

through field validation by asking several respondents in each research area whether the informal actors felt these factors 

involved. 

The driving factors considered in this study are explained as follows. 

2.1. Environmental Attitude 

Environmental attitude in this study refers to the positive attitude of informal actors (second hand cellphone actors) 

towards the environment, commonly referred to as an environmentally friendly attitude. Janmaimool & Khajohnmanee 

(2019) [38] define environmental attitude as a person's belief in the relationship between humans and the environment. 

This belief also includes understanding the consequences when environmental damage occurs. Meanwhile, Chan et al., 

(2017) [39] stated that environmental attitude is often equated or interchanged with environmental concern. Arshad et 

al. (2022) [40] and Okumus et al. (2019) [41] explored environmental attitudes in environmental knowledge, awareness, 

and concern. 

He et al. (2018) [35] showed that internal pressure could affect corporate environmental behaviour, where 

employees’ and top management’s environmental awareness are part of internal pressures. Then, Okumus et al. (2019) 

[41] proposed that the environmental attitude (in terms of environment concern) of hotel employees in Turkey is the 

best predictor of ecological behaviour. Furthermore, Arshad et al. (2022) [40] stated that employees with an excellent 

environmental attitude would encourage organizations to implement environmental management system policies. 

Moreover, Long et al. (2017) [42] examined the impact of attitude toward environmental behaviour on environmental 

innovation intention in 182 companies of various types in China. Then, Tariq et al. (2020) [43] examined the relationship 

between employees’ environmental attitudes and employees’ ecological behavior of employees in 65 small and medium-

sized hotels operating in Pakistan's tourist areas. Next, Testa et al. (2016) [36] conducted a study to determine the effect 

of environmental awareness of managers to adopt a proactive corporate environmental strategy in 355 small and micro-

scale businesses in Liguria, a region in central Italy. Then, Zientara & Zamojska (2018) [44] examined the relationship 

between environmental values or beliefs held by hotel employees in Poland with organizational citizenship behaviour 

for the environment (OCBE), and the results showed a positive relationship. From the previous studies reviewed, it is 

expected that someone with a high environmental attitude will show positive environmental behaviour. Therefore, the 

hypothesis of this research is as follows. 

H1: Environmental attitude has a positive and significant effect on the intention to collaborate with informal actors 

in handling used cell phones. 
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2.2. Management Commitment 

Management commitment is a form of responsibility and commitment from the owners and employees of the second-

hand cell phone market to carry out activities that support the environment. In this case, it can be realized through 

collaboration in the management of used cell phones among formal parties so that the activities of handling used cell 

phones do not damage the environment or endanger workers' health. 

In general, as stated by El-Kassar and Singh (2019) [45], management commitment is the encouragement given by 

a company to carry out environmentally friendly activities and to incorporate the ideas into the corporate culture. Yusliza 

et al. (2019) [46] argued that to achieve the successful implementation of green activities, top management must provide 

a high commitment so that the implementation of green activities can offer a competitive advantage for the company. 

In addition, Ates et al. (2012) [47] stated that organizational capability plays an important role in facilitating the 

implementation of the company's environmental strategy and impacts environmental performance, where one source of 

organizational capability is organizational commitment. 

Ates et al. (2012) [47] demonstrated that organizational commitment positively impacts the extent to which firms 

adopt a proactive environmental strategy in manufacturing firms in Turkey. Ghazilla et al. (2015) [48] stated that 

management commitment is one of the drivers for implementing green manufacturing practices of SMEs in Malaysia. 

Likewise, Nordin et al. (2014) [49] showed that top management commitment is one of the main driving factors of 

sustainable manufacturing in manufacturing companies in Malaysia, involving respondents from operation managers, 

manufacturing managers, and the environmental, safety and health managers. In addition, He et al. (2018) [35] stated 

that internal and external pressure affects corporate environmental behaviour, where one form of internal pressure is 

commitment management. Tariq et al. (2020) [43] found that managers' environmental commitment strengthens the 

relationship between employees' environmental attitudes and their ecological behavior. Yen and Yen (2012) [37] show 

a positive and significant effect of top management commitment on environmental collaboration with suppliers and 

green purchasing activities in the electronics industry in Taiwan. Yusliza et al. (2019) [46] found that top management 

commitment influences various green human resource management (GHRM) activities, which include green analysis 

and job description of job position, green performance, green recruitment, green rewards, green selection, and green 

training in 400 Malaysian manufacturing and service organizations. 

Furthermore, Bhatia and Jakhar (2021) [50] studied the effect of top management commitment (TMCO) on green 

product innovation (GPI) in Indian automotive manufacturing companies empirically. Burki et al. (2019) [51] examined 

the relationship between top management commitment and process innovation in the green supply chain (GSC), in the 

form of green process innovation and green managerial innovation in selected ISO 14000 certified Turkish exporting 

firms located in the Izmir region (Turkey). Meanwhile, Lee and Joo (2020) [52] investigated whether support from top 

management can significantly increase the level of environmental collaboration with participating companies in 

upstream and downstream green supply chains and their impact on environmental work in companies in manufacturing 

industries in South Korea. 

It is necessary to have awareness from the internal parties in implementing environmental conservation activities. 

The management commitment factor explains organizational commitment from top management to employees in 

behaviour that supports environmental preservation. Therefore, related to this research, the proposed hypothesis is as 

follows: 

H2: Management commitment has a positive and significant effect on the intention to collaborate with informal 

actors in handling used cell phones. 

2.3. Financial Benefit 

The financial benefit as a driving factor in this study is the potential benefits obtained when informal actors carry 

out environmental conservation activities in the form of collaboration in handling used cell phones. Maheswari, et al. 

(2020) [53] investigated that finance was one of the informal e-waste business performance measurements using a 

sustainable reverse logistics scorecard. Financial was one of the dimensions/driving factors that influenced the green 

supply chain collaboration [54] and green manufacturing practice in small medium enterprises [48]. 

Likewise, Nordin et al. (2014) [49] identified that one of the driving factors of sustainable manufacturing activity is 

economic benefit; the research was conducted in Malaysian manufacturing industries. Aside from the improper disposal, 

the challenges of the current EoL electrical and electronic equipment recycling program were the home storage and the 

informal actors. The reason is the lack of economic incentives for the proper return of used electronic equipment, 

especially for expensive and quickly obsolete products [55]. 

Henriques and Catarino (2016) [56] conducted a preliminary study on small and medium-sized companies in 

Portugal adopting energy efficiency improvements. One of the identified motivators is financial factor, which provide 
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benefits in strengthening capacity, providing financing, external parties for financial and technical guidance, access to 

capital, financial resources to develop bankable projects, and financial support for investment. Then, Kudlak (2017) [57] 

examined the drivers for implementing environmental management systems in companies in Poland. These drivers 

include efforts to reduce costs, increase sales, and increase market share. Next, Meath et al. (2016) [58] identified the 

key factors that motivate and hinder the design process of a voluntary energy efficiency program for SMEs in 

Queensland. Factors related to economic profit are one of the motivators, namely financial interests in the form of 

reducing energy costs, opportunities to obtain funding, and obtaining marketing opportunities due to the promotion of 

environmental performance achievements. 

Testa et al. (2016) [36] examined managers' opinions about motivators in the adoption of proactive corporate 

environmental strategies. One of the motivators is the internal factor which is cost-saving. Meanwhile, Wang et al. 

(2018) [59] stated that one of the reasons companies support green supply chain management activities is the cost driver, 

where companies can reduce costs while helping environmental sustainability. This research was applied to plants in 

three industries: machinery, electronics, and transportation in various countries. It was found that the cost drivers 

significantly influence internal and external green practices. Referring to the results of previous studies, the hypothesis 

in this study is as follows: 

H3: Financial benefit has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 

2.4. Government Support 

As one of the stakeholders in environmental control, the government plays a role in motivating environmental 

conservation. Government support in this study is the role of the government in supporting informal actors to reduce 

used cell phone management activities that are not safe for the environment and health. This support can be in the form 

of regulation, incentives provided, and facilities and infrastructure that informal actors can utilize in carrying out their 

activities. 

The previous studies showed the government's role in encouraging companies to carry out environmental 

conservation activities. As stated by Lee (2008) [60], the involvement of local and central governments in green supply 

chain (GSC) initiatives is in the forms of coordinating the GSC initiatives, increasing funds for the activities, providing 

information and technical assistance to small and medium-sized firms, popularizing knowledge of environmental 

management, and build infrastructure for facilitating GSC initiatives. Meanwhile, Tatoglu et al. (2015) [61] examined 

the relative importance of each dimension of the Corporate Environmental Policies (CEP). One of the dimensions is 

stakeholder pressure, including government policies and regulations. 

Several studies are related to an initial study on the importance of government support in environmental activities, 

including [48]. They conducted a preliminary study to determine the driving and inhibiting factors for applying green 

manufacturing practice in Malaysian SMEs. They found that the legislation factor in which there is a financial incentive 

from the government is one form of government support. Then, Henriques and Catarino (2016) [56] identified the 

situation in small and medium-sized companies in Portugal adopting energy efficiency improvements. Government 

policy is considered as a motivator, where government policies include the obligation of the state and government to 

develop effective energy programs and the need to design energy efficiency programs. There are government 

representatives in suppressing energy efficiency, providing fiscal subsidies, and providing grants for technology 

investment. Next, Moktadir et al. (2018) [62] identified the primary motivators in adopting sustainable manufacturing 

practices for the Bangladesh leather industry. One of the identified drivers is governmental support and legislation, 

which the government requires to provide funds to implement these activities smoothly. 

Meanwhile, studies examining how government support influences corporate environmental activities include [35]. 

They examined government pressure which influenced corporate environmental behaviour, which consists of 

environmental defensive behaviour, environmental accommodative behaviour, and proactive environmental behaviour. 

Ye et al. (2013) [33] examined government pressure on the attitude of top managers to implement RL in the form of 

product returns and product recovery and found that government pressure had a significant effect on managers' 

attitudes. 

From these previous studies, it is clear that government support is one of the driving factors of the company's 

environmental activities. For this reason, the hypothesis developed regarding government support is as follows: 

H4: Government support has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 
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2.5. Competitor Pressure 

According to Dai et al. (2018) [63], competitive pressure influences a company's response to aggressive 

environmental strategies. It is the key role in adopting small medium enterprises because it is sensitive to the competition 

they have [64]. The competitor pressure factor means competitor activities such as obeying existing regulations, being 

committed to environmental activities, and establishing cooperation in environmental conservation which will affect 

informal parties. The influence of competitor pressure related to environmental preservation will encourage informal 

actors to do the same. 

Ghazilla et al. (2015) [48] considered competitor pressure as one of the business environments for implementing 

green manufacturing practices. Meanwhile, Tatoglu et al. (2015) [61] examined the relative importance of the Corporate 

Environmental Policies (CEP) dimension, where competitor pressure is part of the stakeholder pressure dimension. 

Weng et al. (2015) [65] examined the effect of competitor pressure in applying green innovation in manufacturing and 

service firms in Taiwan. This study found that competitor pressure had a positive and significant impact on the 

company's green innovation activities. Furthermore, Ye et al. (2013) [33] examined the effect of competitor pressure on 

the attitude of top managers to carry out RL activities in the form of product returns and product recovery. It was found 

that competitor pressure had a significant effect on the attitude of managers toward the implementation of the RL. From 

the previous research reviewed, the proposed hypothesis in this study is as follows: 

H5: Competitor pressure has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 

Based on the explanation of the factors that influence the intention of second-hand market actors to collaborate in 

handling used cell phones, the research model proposed in this study is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Conceptual model 

3. Research Methodology 

3.1. Research Object 

The research object is the second-hand mobile phone market actors who are the initial players in the informal channel 

of handling used cell phones. This research started from the phenomenon of the rise of second-hand cell phone market 

actors in Indonesia who carry out selling, buying, and repairing used cell phones. It is because Indonesia has not obliged 

cell phones manufacturers to take back used cell phones that consumers no longer use. This condition is an opportunity 

for the informal sector to buy and sell used mobile phones that can provide economic benefits. 

On the other hand, the activities of informal actors in handling used cell phones, such as burning, throwing the 

remaining components into the trash, and taking precious metals by chemical processes, can pollute the environment 
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and endanger their health. To reduce the danger level due to informal actors' activities, it is necessary to propose 

management of mobile phone waste involving informal and formal actors. Based on these reasons, this research was 

conducted to identify the intentions of informal actors to collaborate in handling cell phones with formal actors. 

The research respondents were market actors for second-hand mobile phones in five regencies/cities in the Special 

Region of Yogyakarta Province (DIY Province), consisting of the Regencies of Gunungkidul, Bantul, Kulonprogo, 

Sleman, and the City of Yogyakarta. 

3.2. Measurement 

The measurement of collaboration intention was conducted using questionnaire with a Likert scale of 1 to 5. The 

initial questionnaire consisted of 32 items. Those factors are adapted from the following previous studies: 

 Environmental attitude was adapted from [36, 42]. 

 Management commitment was adapted from [47, 48]. 

 Financial benefit was taken from [49, 56, 58, 59]. 

 Government support was adapted from [56, 61]. 

 Competitor pressure was adapted from [48, 61, 65, 66]. 

 Collaboration intention 3 items adapted from Ajzen (2002) [67] and 2 items developed in this study. 

The complete questionnaire items are shown in Appendix I. 

3.3. Research Stages 

The stages of the research included: 

 Distribution of the initial questionnaire to the respondents; 

 The validity and reliability test of the initial questionnaire using the SPSS software version 16; 

 Distribution of the formal questionnaire to the respondents; 

 Conducting a classic assumption test for data in each district/city using the SPSS software version 16; 

 Performing regression analysis for data in each district/city using the SPSS software version 16; 

 Conducting confirmatory factor analysis (CFA) using AMOS 25 for data in all areas of DIY Province; 

 Developing structural equation modelling (SEM) development using AMOS 25 software for data in all areas of 

DIY Province; confirmatory factor analysis (CFA) used AMOS 25. 

4. Result and Discussion 

4.1. Demographic Characteristic 

The questionnaire was distributed to second hand market actors (that includes buying and selling, cell phone service 

or cannibalization) in Yogyakarta province (424 respondents from September to October 2018). It consists of several 

regencies, such as Bantul with 75 respondents, Sleman with 160 respondents, Yogyakarta municipality with 90 

respondents, Gunungkidul with 50 respondents, and Kulonprogo with 49 respondents. The respondents’ characteristics 

are age, gender, household member, income, education level, marital status, position at work, and treatment of used 

components as shown in Figure 3 and 4. 

The majority of respondents are male and 71% of the respondents is between 20 and 30 years old. Interestingly, 92% 

of respondents have senior high school background and above for education level; almost 55% of the respondents have 

an income of approximately 1-2 million per month. 

In addition, as shown in Figure 4, the majority of the respondents are unmarried and the position at work is an 

employee. Almost 60% of the respondents save the used components. The reason is that the respondents often reuse 

those parts for other broken cell phones and repair those parts for resale. 
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Figure 3. The demographic characteristics: age, gender, household member, income and education level 

 

Figure 4. The demographic characteristics: marital status, position at work, and treatments of used components 

4.2. The Location of Second-Hand Market Actors 

Second-hand market actors as research objects are spread across five regencies/ cities within the DIY Province. DIY 

Province is one of the provinces in Indonesia, located on the South-Central side of Java Island. It is known as a Special 

Region because it is the territory of the Yogyakarta Palace. The location of the DIY Province is between 7.33-8.12 South 

Latitude and 110.00- 110.50 East Longitude, with an area of 3185.80 km2 or 0.17% of the total area of Indonesia. 

Figure 5 to 9 present the position of used cell phone second hand market actors based on snowball sampling in some 

regions of the Special Region of Yogyakarta Province. 
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Figure 5. The position of used cell phone second-hand market actors in Gunungkidul Region 

 

Figure 6. The position of used cell phone second hand market actors in Bantul Region 

 

Figure 7. The position of used cell phone second hand market actors in Kulonprogo Region 
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Figure 8. The position of used cell phone second hand market actors in Sleman Region 

 

Figure 9. The position of used cell phone second hand market actors in Yogyakarta Municipality 

Gunungkidul region has the position 007°46'00"-008°09'00" south latitude & 110° 21' 00"- 110° 50' 00" east 

longitude;the border on the north is Klaten region, the south is Indian Ocean, the west is Bantul region and Sleman 

region, and the east is Wonogiri region. It is the biggest area compared to other areas; it is about 1,431 km2 [68]. Then, 

a total population about 747,161 per 2020 and population growth rate of 0.88% [69]. This region has 18 sub-districts, 

144 villages, and 1,431 hamlets. Geographically, Gunungkidul region is located in the southeastern part of the Special 

Region of Yogyakarta. Gunungkidul Regency has neither inland nor remote areas. According to the geographical 

conditions, there are 18 coastal villages, 56 villages located on the slopes/ridges of the hills and 70 villages located on 

the plains. The capital of this region is Wonosari. 

The position of Bantul region is 14º 04' 50" - 27º 50' 50" South Latitude and 110º 10' 41" - 110º 34' 40" East 

Longitude. This region is surrounded by Gunungkidul region on the east, Yogyakarta municipality and Sleman region 

on the north, Kulonprogo region and Indian Ocean are on the west and the south, respectively. The area is about 508.13 

km2 [68].Then, in 2020, the population was about 985,770. This region had the highest growth rate compared to other 

regions, which is 1.14% [69]. Bantul region has a plain area located in the middle and hilly areas located in the east and 

west, as well as a coastal area in the south. This region consists of 17 sub-districts divided into 75 villages and 933 

hamlets [70]. The capital of this region is Bantul. 

The position of Kulonprogo region is 007 º 38' 42" - 007 º 59' 3" South Latitude and 110 º 01' 37" - 110 º 16' 26" 

East Longitude. It is surrounded by Bantul region and Sleman region on the west; Magelang, Indian Ocean, and 

Purworejo are on the north, the south, and the west, respectively. Not much different from Bantul region, the area of 

Kulonprogo region is 586 km2 [68]. In 2020, the population was about 436,395 with the growth rate at about 0.99% 

[69]. This region consists of 12 sub-districts and 88 villages [71]. The capital city of this region is Wates. 
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The position of Sleman region is 110º 33' 00" and 110º 13' 00" East Longitude, 7º 34' 51" and 7º 47' 30" South 

Latitude. It is surrounded by Boyolali region and Central Java on the north; Yogyakarta municipality, Bantul region, 

and Gunungkidul region on the south; Kulonprogo region and Magelang region on the west; and Klaten region and 

Central Java on the east. The area of the Sleman region is about 574 km2 [68]. Compared to other regions, Sleman region 

has the highest population which is about 1,125,804 with the growth rate of 1.06% [69]. It consists of 17 sub-districts 

with 86 villages and 1212 hamlets [72]. The capital of this region is Sleman. 

The position of Yogyakarta municipality is 110º 24' 19" to 110º 28' 53" East Longitude and 7º 15' 24" to 7º 49' 26" 

South Latitude with an average elevation of 114 m above sea level. The borders are Sleman region and Bantul region 

on the north and the south, respectively. Then, Bantul region and Sleman region are both on the west and the east. 

Compared to other regions, Yogyakarta municipality has the smallest area which is about 32.50 km2 [68]. Even though 

the total population was about 373,589 people and the growth rate was 1.06%, this region is the most densely populated 

area [69]. There are fourteen districts and 45 villages [73]. The capital of this region is Yogyakarta city. 

4.3. Regression Analysis Result 

This section discusses the results of collaboration intention and regression analysis of driving factors on handling 

the collaboration of used cell phones for the second-hand market actors. Before the regression analysis was applied, the 

reliability and validity tests were carried out on the questionnaires distributed in each region. The tests for the city of 

Yogyakarta, Bantul, Gunungkidul, and Kulonprogo districts used 30 initial respondents' answers, while for Sleman 

Regency used 40 respondents' answers. Reliability tests were conducted to measure the consistency of the questionnaire 

which is an indicator of the variables. A questionnaire is said to be reliable if a respondent's answers to the questions are 

consistent from time to time. According to Barr and Gilg (2007) [74], the questionnaire is said to be reliable if the value 

of Cronbach α is more than 0.6. The test results for each region showed that the Cronbach α coefficient of six variables 

was more than 0.6, which means that all the factors were reliable. 

In addition, the validity test was required to show the extent to which the questionnaire items used in a study were 

able to measure what it aimed to measure. Validity test was used to measure the validity of questionnaire items. The 

validity test in this study was carried out by comparing the total Pearson correlation value with the R table value (n= 30, 

df=28, so the R table value=0.3061 and for n=40, df=38, so the R table value=0.2639). Questionnaire items are declared 

valid if the Pearson correlation value is greater than the R table value. Tests of reliability and validity were conducted 

by employing SPSS statistical software. Appendix I presents the results of both tests. It shows that all the data collected 

were reliable and valid. 

4.3.1. Gunungkidul Region 

Respondents in Gunungkidul were 50 informal actors. From the respondents' answers, the average value of each 

factor studied and the value of collaboration intentions were obtained, which is presented in Table 1. The calculation 

shows that the collaboration intention of informal actors in the Gunungkidul region is 3.46, which means the informal 

actors argue that they are neutral and tend to collaborate. 

Table 1. Results of descriptive analysis of respondents' answers in Gunungkidul Regency 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.46 3.00 3.40 3.40 3.40 3.70 

Before performing regression analysis, it is necessary to test the classical assumptions. The purpose of classical 

assumption testing is to provide certainty that the regression equation obtained is accurate in estimation, unbiased, and 

consistent. This classic assumption test is a prerequisite test that is carried out before carrying out further analysis of 

data collected. Classical assumption test in this research consists of normality test, multicollinearity test, and 

heteroscedasticity test. The summary of classical assumption tests is displayed in Table 2. The classical assumption test 

results for each region are presented in Appendix II. It can be seen that for Gunungkidul area, all classical assumption 

tests are met. 

Table 2. The summary of classical assumption test for Gunungkidul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.766), management commitment (0.530), 

and financial benefits (0.368), government support (0.740) and 

competitor pressure (0.337) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 

greater than 0.05 namely 0.631 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.306), management 

commitment (1.887), and financial benefits (2.714), government 

support (1.352) and competitor pressure (2.967) 
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The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in Gunungkidul region is presented in Table 3. It can be seen that the government support is the most 

significant driving factor compared to others. 

Table 3. The regression result for Gunungkidul region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.700 0.572  1.328 0.191 

Environmental attitude -0.084 0.120 -0,089 -0.702 0.486 

Management commitment 0.212 0.147 0.218 1.436 0.158 

Financial benefits 0.071 0.181 0.71 0.390 0.699 

Government support 0.376 0.125 0.388 3.018 0.004 

Competitor pressure 0.187 0.186 0.191 1.005 0.320 

Factors that affect collaboration intentions are seen if the significance value is smaller than 0.05. Therefore, these 

factors affect collaboration intentions in handling used cell phones. In Gunungkidul region, one factor influences 

collaboration intentions in handling used cell phones that is government support with a significance value of 0.004. It 

was also found that management commitment had a moderate effect on collaboration intentions with a significance 

value of 0.158. Based on the results of multiple determination (R2) of 0.462 (see Table 4), all predictors (independent 

variables) of collaboration can explain the variation of collaboration intention by 46.2% while 53.8% is influenced by 

other factors outside the model. 

Table 4. The R2 result for the driving factors of collaboration intention for Gunungkidul region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.680 0.462 0.401 0.61640 

4.3.2. Bantul Region 

In Bantul area, 75 informal actors were involved as respondents. The average value of each factor and the value of 

collaboration intentions, based on the respondents' answers, are presented in Table 5. The results show that the value of 

collaboration intentions of informal actors in Bantul Regency is 3.87, meaning that informal actors have the intention to 

collaborate. 

Table 5. Results of descriptive analysis of the respondents' answers in Bantul region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 
3.87 4 3,8 3,8 4.2 3.8 

As this research uses regression analysis, it is preceded by the classical assumption test. The results of classical 

assumption tests is displayed in Table 6. The classical assumption test results in detail are shown in Appendix II. The 

results of the classical assumption test for the Bantul region show that it is fulfilled for all types of tests. 

Table 6. The summary of classical assumption test for Bantul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread 

around the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.776), management commitment (0.727), 

and financial benefits (0.564), government support (0.723) and 
competitor pressure (0.413) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.678 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.289), management 

commitment (1.375), and financial benefits (1.772), government 

support (1.383) and competitor pressure (2.422) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Bantul region is presented in Table 7. It can be seen that the management commitment is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in Bantul region is 3.87. 
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Table 7. The regression result for Bantul region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.756 0.728  1.038 0.303 

Environmental attitude 0.195 0.135 0.168 1.441 0.154 

Management commitment 0.334 0.125 0.321 2.665 0.010 

Financial benefits 0.090 0.120 0.103 0.755 0.453 

Government support 0.092 0.130 0.086 0.707 0.482 

Competitor pressure 0.080 0.160 0.0802 0.498 0.620 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In Bantul region, one factor influences collaboration 

intentions in handling used cell phones, which is management commitment with a significance value of 0.010. Also, a 

factor that has a moderate influence on collaboration intentions, namely environmental attitude with a significance value 

of 0.154, was obtained. Based on the results of multiple determination (R2) of 0.270 (see Table 8), all predictors 

(independent variables) of collaboration can explain the variation of collaboration intention by 27% while 73% is 

influenced by other factors outside the model. 

Table 8. The R2 result for the driving factors of collaboration intention for Bantul region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.501 0.270 0.217 0.41717 

4.3.3. Kulonprogo Region 

In the Kulonprogo area, there are 49 informal actors involved as respondents. Table 9 shows the average value of 

respondents' answers for each factor and collaboration intention. The value of collaboration intention is 3.783, meaning 

that informal actors in Kulonprogo Regency intend to collaborate in handling used cell phones with formal actors. 

Table 9. Results of descriptive analysis of respondents' answers in Kulonprogo region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.783 4.097 3.963 4.021 4.438 3.982 

Classical assumption test needs to be done before performing regression analysis. The summary of classical 

assumption tests for Kulonprogo region is displayed in Table 10. The complete results of the classical assumption test 

are presented in Appendix II. For Kulonprogo region, all classical assumption tests are fulfilled. 

Table 10. The summary of classical assumption test for Kulonprogo Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread 

around the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.700), management commitment (0.588), 
and financial benefits (0.694), government support (0.893) and 

competitor pressure (0.583) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov 

statistical test has a 

significance level greater than 

0.05 namely 0.636 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.428), management 

commitment (1.699), and financial benefits (1.442), government 

support (1.229) and competitor pressure (1.717) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Kulonprogo region is presented in Table 11. It can be seen that the competitors' pressure is the 

most significant driving factor compared to other factors. The calculation shows that the collaboration intention of 

informal actors in the Kulonprogo region is 3.783. 
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Table 11. The regression result for Kulonprogo region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.154 0.811  0.190 0.851 

Environmental attitude 0.102 0.161 0.092 0.632 0.531 

Management commitment -0.122 0.150 -0.129 -0.814 0.420 

Financial benefits 0.092 0.148 0.091 0.626 0.535 

Government support 0.384 0.152 0.326 2.533 0.015 

Competitor’s pressure 0.414 0.160 0.413 2.593 0.013 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In Kulonprogo region, one factor influences 

collaboration intentions in handling used cell phones that is competitor pressure with a significance value of 0.013 and 

government support with significance of 0.015. Based on the results of multiple determination (R2) of 0.364 (see Table 

12), all predictors (independent variables) of collaboration can explain the variation of collaboration intention by 36.4% 

while 63.6% is influenced by other factors outside the model. 

Table 12. The R2 result for the driving factors of collaboration intention for Kulonprogo region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.603 0.364 0.290 0.46400 

4.3.4. Sleman Region 

Respondents in Sleman Regency were 160. The average value of the respondents' answers about the five factors 

studied and the average value of collaboration intentions are presented in Table 13. It can be seen from the table that the 

value of collaboration intentions of informal actors in Sleman is 4,008. This value is the highest intention value compared 

to other regions. That means they really intend to collaborate. 

Table 13. Results of descriptive analysis of respondents' answers in Sleman region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 4.008 3.904 3.979 3.983 4.019 4.009 

Before performing regression analysis, it is necessary to test the classical assumptions. The results of classical 

assumption tests for Sleman region is displayed in Table 14. The complete results of the classical assumption test are 

shown in Appendix II. The results of the classical assumption test for the Sleman region show that it is fulfilled for all 

types of tests. 

Table 14. The summary of classical assumption test for Sleman Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.851), management commitment (0.900), 

and financial benefits (0.800), government support (0.866) and 

competitor pressure (0.733) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 

greater than 0.05 namely 0.668 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.175), management 

commitment (1.111), and financial benefits (1.250), government 

support (1.155) and competitor pressure (1.364) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Sleman region is presented in Table 15. It can be seen that the government support is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in the Sleman region is 4.008. 

 



Civil Engineering Journal         Vol. 8, No. 10, October, 2022 

2276 

 

Table 15. The regression result for Sleman region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 2.408 0.406  5.938 0.000 

Environmental attitude 0.029 0.048 0.049 0.603 0.547 

Management commitment 0.142 0.069 0.163 2.066 0.040 

Financial benefits 0.137 0.071 0.161 1.926 0.056 

Government support 0.218 0.069 0.254 3.160 0.002 

Competitor pressure -0.125 0.085 -0.128 -1.466 0.145 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In the Sleman region, one factor influences 

collaboration intentions in handling used cell phones that is government support with a significance value of 0.002, 

followed by management commitment and financial benefit significance level of 0.040 and 0.056. Based on the results 

of multiple determination (R2) of 0.141 (see Table 16), all predictors (independent variables) of collaboration can explain 

the variation of collaboration intention by 14.1% while 85.9% is influenced by other factors outside the model. 

Table 16. The R2 result for the driving factors of collaboration intention for Sleman region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.375 0.141 0.113 0.34253 

4.3.5. Yogyakarta Municipality 

For the Yogyakarta city area, 90 informal actors were involved as respondents. Table 17 presents the average value 

of each factor and the value of collaboration intention, which was obtained from the answers of the respondents. It can 

be seen that the value of collaboration intention is 3.60. This means that the level of collaboration intention of informal 

actors in the city of Yogyakarta is neutral and close to agreeing to collaborate. 

Table 17. Results of descriptive analysis of respondents' answers in Yogyakarta municipality 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.60 4,00 3.75 3.70 4.21 3.86 

The summary of classical assumption test that was carried out before the regression analysis is shown in Table 18. 

The detailed results of the classical assumption test are shown in Appendix II. The results for all types of tests are 

fulfilled for the Yogyakarta city area, so it can be continued with regression analysis. 

Table 18. The summary of classical assumption test for Yogyakarta Municipality 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.826), management commitment (0.640), 

and financial benefits (0.622), government support (0.757) and 

competitor pressure (0.686) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 
greater than 0.05 namely 0.975 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.211), management 

commitment (1.562), and financial benefits (1.608), government 
support (1.322) and competitor pressure (1.458) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Yogyakarta municipality is presented in Table 19. It can be seen that the environmental attitude 

is the most significant driving factor compared to others. The calculation shows that the collaboration intention of 

informal actors in the Yogyakarta municipality is 3.60. 
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Table 19. The regression result for Yogyakarta municipality 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.866 0.618  1.403 0.164 

Environmental attitude 0.396 0.118 0.343 3.372 0.001 

Management commitment -0.011 0.143 -0.009 -0.075 0.940 

Financial benefit 0.292 0.121 0.282 2.408 0.081 

Government support 0.014 0.106 0.014 0.135 0.839 

Competitor pressure 0.010 0.115 0.010 0.089 0.929 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In the Yogyakarta municipality, one factor influences 

collaboration intentions in handling used cell phones, which is environmental attitude with a significance value of 0.002 

and financial benefit has a moderate impact with a significance level of 0.081. Based on the results of multiple 

determination (R2) of 0.274 (see Table 20), all predictors (independent variables) of collaboration can explain the 

variation of collaboration intention by 27.4% while 72.6% is influenced by other factors outside the model. 

Table 20. The R2 result for the driving factors of collaboration intention for Yogyakarta municipality 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.524 0.274 0.232 0.57013 

The most influential factors on the intention to collaborate in each region are presented in Figure 10. From the figure, 

the position of one region compared to other region in the Special Region of Yogyakarta Province can be seen. 

 

Figure 10. The most significant driving factors in each region in The Special Region of Yogyakarta Province, Indonesia 

4.3.6. The Special Region of Yogyakarta Province 

The results for the Special Region of Yogyakarta Province were obtained by processing the data from five regions, 

which included 424 respondents. The value of this collaboration intention for all actors was 3.744. It means that 

generally the respondents had the collaboration intention in handling used cell phones with formal actors. The values 

for each factor at the provincial level, which were obtained from the average values of the five regions, are shown in 

Table 21. 
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Table 21. Results of descriptive analysis of respondents' answers in Special Region of Yogyakarta Province 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.744 3.800 3.778 3.781 4.113 3.810 

Next, to obtain the factors that influence the collaboration intentions of all actors at the province level, the Structural 

Equation Modelling (SEM) approach was used. Before the structural model was formed, the CFA (Confirmatory Factor 

Analysis) was conducted on exogenous variables. For endogenous variables, CFA is not necessary, because there is only 

one variable. CFA is intended to check whether all questionnaire items can be used. There is no general rule in 

determining the cut-off value for loading factor (Doll et al., 1995). This paper specified the loading factor as more than 

0.5. In the exogenous CFA, the fit model was achieved with the p-value=0.665, χ2=210.536, GFI=0.960, AGFI=0.931, 

and RMSEA=0.000. Based on the value of the loading factor, there were two items deleted; the first item was the 

government support factor and the sixth item was competitor pressure. 

The structural model result is shown in Table 22. The structural fit model was obtained with p-value=0.051, 

χ2=343.389, GFI=0.945, AGFI=0.915, and RMSEA=0.019. It shows that the most significant driving factors in the 

Special Region of Yogyakarta Province is financial benefit and government support with the influence values of 0.231 

dan 0.150, respectively and the significance levels are 0.014 and 0.041, respectively. 

Table 22. Structural model result 

   Estimate S.E. C.R. P Label 

Collaboration intention ← Environmental attitude -0.049 0.033 -1.491 0.136 par_20 

Collaboration intention ← Management commitment 0.148 0.141 1.050 0.294 par_21 

Collaboration intention ← Financial benefit 0.231 0.094 2.463 0.014 par_22 

Collaboration intention ← Government support 0.150 0.073 2.048 0.041 par_23 

Collaboration intention ← Competitor pressure 0.113 0.093 1.216 0.224 par_24 

The coefficient of determination is 0.284, shown in Table 23, meaning that the five factors considered in this study 

describe collaboration intentions of 28.4%, and other factors form 71.6% of collaboration intentions. 

Table 23. Squared Multiple Correlations 

Variable Estimate 

Collaboration intention 0.284 

4.4. Discussion 

The results of each factor influencing collaboration intentions and their managerial implications are discussed as 

follows. 

4.4.1. Environmental Attitude 

The environmental attitude factor is the dominant factor influencing the intention to collaborate with informal actors 

in the Yogyakarta municipality and a moderate driving for informal actors in the Bantul Region. This factor is related 

to the attitude of informal actors towards the environment. It means that informal actors with high environmental 

attitudes will also show high collaboration intentions. 

The result shows that the average environmental attitude of informal actors in both Yogyakarta municipality and 

Bantul Region is 4, which means that the actors have a high environmental attitude. Furthermore, in terms of the level 

of education, the education background of informal actors in Yogyakarta is high school with 93.3%, while in Bantul, it 

is 92%. According to Latif et al. (2012) [75], education level has a significant impact on pro-environmental intention 

and behaviour. As Wenshun et al. (2011) [76] demonstrated, the difference in the education level correlates with 

environmental behaviour. Yin et al. (2014) [77] stated that differences in the education level will result in differences in 

the desire to carry out environmentally friendly behaviour. Thus, the higher a person's education level, the higher his 

concern for the environment. 

The results of this study are in line with Arshad et al. (2022) [40], where environmental concern significantly affects 

the ecological behaviour of employees in small and medium hotels in Pakistan. According to Chan et al. (2017) [39], 

environmental concern was positively related to ecological behaviour of international tourist hotel employees in Hong 

Kong. Likewise, He et al. (2018) [35] showed that employee and top management environmental awareness could affect 
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corporate environmental behaviour. In addition, Long et al. (2017) [42] demonstrated the positive and significant impact 

of the attitude toward environment factors on the environment. Still related to the influence of environmental attitude, 

the results of Okumus et al. (2019) [41] showed that the environmental concern of hotel employees in Turkey is the best 

predictor of ecological behaviour. Then, Testa et al. (2016) [36] showed that environmental awareness has a positive 

and significant effect on proactive environmental strategy. This also aligns with Zientara and Zamojska’s (2018) [44] 

research which demonstrated that environmental values were positively related to organizational citizenship behaviour 

for the environment (OCBE). 

The managerial implication of this study is that to maintain environmental attitudes, informal groups of actors should 

often hold discussions on environmental issues so that the understanding of the environment becomes even and equal 

among the actors. Through the Department of Trade and Cooperatives, the government can also provide information 

about the environment and its relation to used cell phones. In addition, the formal actors should conduct their social 

responsibilities, such as coaching informal actors to understand how to handle used cell phones so that they are safe for 

the environment and human beings. 

4.4.2. Management Commitment 

Management commitment in this study refers to the commitment of owners and employees in carrying out pro-

environmental activities, in this case, collaborating with formal parties in managing used cell phones. The results showed 

that the management commitment factor strongly influences the intention to collaborate of informal actors in Bantul and 

Sleman regions. As for the Gunungkidul Region actors, this factor has a moderate influence. The value of management 

commitment in the three regions is 3.8; 3.979; and 3.4 for Bantul, Sleman, and Gunungkidul, respectively. It can be seen 

that the management commitment of informal actors in Bantul and Sleman Regions is higher than that of the informal 

actors in Gunungkidul, so it can be said that it is in line with the level of influence. 

The strong influence of management commitment is in line with the research of Ates et al. (2012) [47], which showed 

that organizational commitment has a positive impact on the adoption of a proactive environmental strategy. It is also 

in line with the research of He et al. (2018) [35] which stated that one of the internal pressures in the form of commitment 

management affects corporate environmental behaviour. Research by Tariq et al. (2020) [43] found that a manager's 

environmental commitment strengthens the relationship between employees' environmental attitude and employees' 

ecological behavior. Yen and Yen (2012) [37] showed a positive and significant effect of top management commitment 

on environmental collaboration with suppliers and green purchasing activities. In addition, Yusliza et al. (2019) [46] 

found that top management commitment positively and significantly affects various green human resource management 

(GHRM) activities. Lee and Joo (2020) [52] show that top management is an essential factor which influences the level 

of collaboration between suppliers and customers in a green supply chain. 

Meanwhile, Burki et al (2019) [51] found that top management commitment has a positive and significant effect on 

green process innovation, while its influence on green managerial innovation is moderate. In contrast, the results of 

Bhatia and Jakhar (2021) [50] are not in line with this study, where top management commitment (TMCO) has no 

significant effect on green product innovation (GPI). 

With the results found in Bantul, Sleman, and Gunungkidul Region, the managerial implication that can be 

emphasized is that informal actors with a high level of management commitment need to be maintained, so that owners 

and employees of informal actors are always committed to carrying out activities that support environmental 

conservation. This commitment can be transmitted to other informal actors through meetings held in informal actors’ 

associations in several areas so that owners and employees will understand the importance of being committed to 

environmental conservation. Local and central governments and formal actors can also contribute to fostering and 

enhancing this management commitment factor by providing additional information and education related to 

environmental problems and their handling. 

4.4.3. Financial Benefit 

The strong influence of financial benefits on the collaboration intention occurred in informal actors in the Sleman 

Region and studies at the provincial level. It means that informal actors will intend to collaborate in managing used cell 

phones if they feel there are economic benefits for them. The effect of moderate financial benefits was found in actors 

in the Yogyakarta municipality area. 

The average value of the respondents' answers regarding the financial benefit factor was 3.983 for actors in Sleman 

Regency, and 3.781 for all provinces, which is the average value of financial benefits in all regions. The value of financial 

benefits to actors in the Yogyakarta municipality area is 3.7. The value of financial benefits that has a strong impact is 

more significant than those with a moderate influence. 

The results of this study are in line with the results of Wang et al. (2018) [59] found that cost factor significantly 

influences internal and external green practices. In addition, the used cell phones are usually sold through the informal 
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sector for cashback [55]. For managerial insight, the financial benefits for informal actors are one of the most important 

reasons for running their business. However, the role of these informal actors has not received adequate attention. 

Therefore, the formal actors should support the informal ones to collaborate in handling used cell phones. 

4.4.4. Government Support 

There are three regions and a study at the provincial level. It was found that the government support factor had a 

strong influence on the intention to collaborate in Kulon Progo, Sleman, and the Gunungkidul Region. Meanwhile, there 

was no moderate influence of the government support factor for actors in any region. The value of the government 

support factor in each region is 4.438, 4.019; and 3.7 for Kulonprogo, Sleman, and Gunungkidul, respectively. 

Meanwhile, the value of government support for actors in all provinces is 4.113. 

The government support questionnaire items show that the actors expect the government to support the 

implementation of pro-environment activities. It will encourage the actors to intend to collaborate in handling used cell 

phones with formal parties. Therefore, by looking at the value of government support from the Kulon Progo and Sleman 

regions, as well as at the provincial level, it seems that this value is very high. So, it can be interpreted that these actors 

expect the government to condition, provide information and technical assistance, popularize environmental 

management, and provide infrastructure for facilitating environmental activities. 

The result of the study is that government support significantly encourages collaboration intention that is in line with 

studies by Lee (2008) in which government involvement plays an important role in the willingness of suppliers to 

participate in the green supply chain. Also, in the research of He et al. (2018) [35], government pressure influenced 

corporate environmental behaviour. Ye et al. (2013) [33] showed that government pressure has a significant effect on 

managers' attitudes to RL implementation. Next, Nguyen et al. (2018) [78] investigated that laws and regulations play 

the most significant impacts on recycling behavioural intention, compared to environmental awareness and attitude 

toward recycling, social pressure, cost of recycling, and inconvenience of recycling. 

Furthermore, the management implication of this result is that the government is authorized to provide support in 

collaboration between formal and informal actors. This support can be in the form of rules, policies, facilities, resources, 

and information. So far, regulations related to e-waste in Indonesia can be seen in [25]. However, these regulations, 

namely Government Regulation no. 101 of 2014, do not explicitly mention e-waste, but the waste in question is 

hazardous and toxic material waste in general. Thus, there are no specific regulations regarding e-waste management in 

Indonesia. 

4.4.5. Competitor Pressure 

The results show that the competitor pressure factor strongly influences informal actors in the Kulon Progo Region 

only and is also not seen as a moderate driving factor. It means the informal actors in Kulon Progo will be encouraged 

to do collaborative activities in handling used cell phones when their competitors carry out activities related to the 

environment. 

The value of competitor pressure for informal actors in the Kulon Progo Region is 3.982, which means this value is 

relatively high and higher than the value of competitor pressure in all provinces. From the number of informal actors in 

Kulon Progo, there are fewer informal actors compared to the other regions, and they are not spread throughout the 

region, so there is a possibility that the level of competition between informal actors will be high. 

The results of research related to competitor pressure are in line with the study of Weng et al. (2015) [65], which 

found that competitor pressure had a positive and significant effect on the company's green innovation activities. This 

is also in line with Ye et al. (2013) [33], where competitor pressure significantly affects managers' attitudes to RL 

implementation. This finding is supported by previous research conducted by Riva and Gani (2020) [79] demonstrating 

that competitor pressure also positively affects the environmental performance of upscale hotels. Competitor initiatives 

and strategies guide the hotels to adopt green marketing practices. The managerial implication of this research is the 

need for the government and formal actors to provide counselling and training for upgrading knowledge and skills of 

informal actors. 

Generally, the results of this study can be considered by stakeholders who may be involved in handling e-waste, 

mainly used cell phones in Indonesia. For the government as part of the policymakers, these results can be used as input 

for setting rules, providing information, providing assistance, funding assistance, etc., for the safe management of used 

cell phones. For formal actors such as mobile phone manufacturers, the results of this study can be considered in 

redesigning and promoting a program to take back used cell phones from consumers as a form of corporate social 

responsibility. In the end, informal actors' handling of used cell phones will not harm health and the environment but 

still provides economic benefits for informal actors. 

Taking into account the results of the coefficient determination in each region and the study at the provincial level, 

which is below 50%, it is still necessary to explore other factors that can motivate second-hand cell phone market players 
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to collaborate in cell phone management. Furthermore, it is also essential to study the factors that can hinder informal 

actors from collaborating with formal actors in handling used cell phones. Understanding the factors driving and 

inhibiting collaboration intentions among informal actors will make it easier to design policy-making and design 

appropriate forms of collaboration. 

5. Conclusions 

Based on the analysis of collaboration intentions among informal actors, it was found that: 

 Informal actors intend to collaborate with formal actors in managing used cell phones with an average intention 

value of 3.744. 

 The factors that have the most significant effect on collaboration intentions, including the environmental attitude, 

is the most substantial driving factor for informal actors in Yogyakarta Municipality, with a value of 0.343 and a 

significance level of 0.001. The management commitment has a strong impact in two areas, namely Bantul with a 

value of 0.321 and a significance level of 0.010 and Sleman Region with a value of 0.163 and a significance level 

of 0.040. The financial benefit strongly influenced the second-hand market players in the Sleman Region of 0.161 

with a significance value of 0.056, while the actors in the Yogyakarta municipality were 0.282 with a significance 

value of 0.081. Furthermore, the government support strongly encouraged collaboration among informal actors in 

Sleman, Kulon Progo, and the Gunungkidul Region with influence values and significance levels, respectively: 

0.254 and 0.002; 0.326 and 0.015; 0.388 and 0.004. The competitor pressure only appears as a positive and 

significant encouraging factor for informal actors in the Kulon Progo Region, with a value of 0.413 and a 

significance level of 0.013. 

 The structural equation modelling as the study for the provincial level showed that the two main factors that 

encourage all informal actors are financial benefits of 0.231 with a significance level of 0.014, while government 

support is 0.150 with a significance level of 0.041. 

 There is no form of collaboration between informal and formal actors in Indonesia in handling used cell phones. 

The results of this study can be used as consideration for policymakers to regulate e-waste management, mainly 

used cell phones. 

 Formal actors can also use the results of this study in promoting the take-back program of used cell phones as a 

form of waste management through corporate social responsibility and collaboration with informal actors. 
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Appendix I 

The results of the reliability and validity test of the research questionnaire. 

Table A1-Reliability and validity test results 

 
Yogyakarta 

municipality1 

Sleman 

Region2 

Bantul 

Region1 

Gunungkidul 

Region1 

Kulonprogo 

Region1 

Collaboration intention 

Cronbach α 

0.931 

Cronbach 

α 0.852 

Cronbach α 

b 0.852 

Cronbach α 

0.941 

Cronbach α 

0.851 

Correlated item –Total Correlation 

1 You intend to take part in the collaborative activity 0.838 0.379 0.808 0.788 0.730 

2 
You will try to participate in the collaborative 

activity 
0.871 0.489 0.571 0.825 0.662 

3 You plan to take part in the collaborative activity 0.906 0.569 0.678 0.880 0.778 

4 
You are willing to participate in the collaborative 

activity 
0.922 0.434 0.813 0.916 0.676 

5 You wish to participate in the collaborative activity 0.913 0.471 0.660 0.789 0.444 

Environmental Attitude 

Cronbach α 

0.721 

Cronbach 

α 0.711 

Cronbach α 

0.711 

Cronbach α 

0.797 

Cronbach α 

0.782 

Correlated item –Total Correlation 

1 
Environmental issues need to be a priority in 

business management. 
0.598 0.466 0.408 0.591 0.561 

2 
Environmentally friendly behavior by the company 

can provide significant cost reductions. 
0.7 0.584 0.375 0.431 0.615 

3 
The company's environmentally friendly behavior 
can help companies enter new markets. 

0.876 

 
0.401 0.559 0.711 0.459 

4 

Environmentally friendly behavior carried out by 

the company can lead the company to become a 

leader in the market. 

0.75 0.683 0.572 0.601 0.822 

5 
Environmentally friendly behavior by the company 

can improve the company's image. 
0.624 0.348 0.419 0.577 0.389 

Commitment Management 

Cronbach α 

0.844 

Cronbach 

α 0.741 

Cronbach α 

0.741 

Cronbach α 

0.905 

Cronbach α 

0.784 

Correlated item –Total Correlation 

1 

All members of the organization/company (owner, 

manager, and employee) are committed to 

environmental management and policies. 

0.8 0.349 0.408 0.723 0.483 

2 
Organizational/company culture supports 
environmental conservation activities 

0.687 0.654 0.568 0.895 0.697 

3 

The organization/company directs and facilitates 

the implementation of environmental conservation 

activities 

0.867 0.548 0.589 0.790 0.457 

4 
There are ongoing efforts to support environmental 
conservation activities 

0.802 0.751 0.671 0.807 0.707 

5 
There is environmental related training for 

employees 
0.796 0.507 0.312 0.611 0.425 

Financial Benefits 

Cronbach α 

0.899 

Cronbach 

α 0.710 

Cronbach α 

0.710 

Cronbach α 

0.793 

Cronbach α 

0.892 

Correlated item –Total Correlation 

1 Potential for financial assistance 0.898 0.664 0.466 0.463 0.774 

2 
Gaining economic benefits in the form of reducing 

costs while helping to protect the environment 
0.903 0.608 0.308 0.406 0.806 

3 
Be more competitive by promoting achievements 

in the environmental field 
0.791 0.516 0.596 0.683 0.578 

4 Can survive in the market in the long term 0.76 0.343 0.542 0.589 0.757 

5 
Potential to get financial and technical 

management guidance 
0.888 0.451 0.471 0.744 0.776 

Government Support 

Cronbach α 

0.959 

Cronbach 

α 0.773 

Cronbach α 

0.773 

Cronbach α 

0.941 

Cronbach α 

0.852 

Correlated item –Total Correlation 

1 
The government needs to coordinate 

environmental conservation initiatives 
0.866 0.682 0.728 0.826 0.696 

Commented [DU3]: Query 2: Please present a proper title for 

this table. 
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2 Government needs to increase funding for 

environmental conservation initiatives 
0.928 0.616 0.316 0.903 0.707 

3 
The government needs to provide information and 

technical assistance to small and medium-sized 

enterprises related to environmental conservation. 

0.948 0.707 0.503 0.837 0.469 

4 The government needs to popularize knowledge 

about environmental management. 
0.953 0.509 0.644 0.828 0.794 

5 The government needs to build infrastructure to 

facilitate environmental conservation initiatives 
0.944 0.782 0.613 0.802 0.667 

Competition Pressure 

Cronbach α 

0.944 

Cronbach 

α 0.808 

Cronbach α 

0.808 

Cronbach α 

0.909 

Cronbach α 

0.887 

Correlated item –Total Correlation 

1 
Competitors comply with environmental 
regulations 

0.883 0.728 0.671 0.767 0.716 

2 
Competitors carry out environmental conservation 

activities 
0.926 0.769 0.576 0.804 0.740 

3 
Competitors are committed to various stakeholders 

in environmental conservation activities 
0.842 0.764 0.626 0.716 0.768 

4 
Competitors collaborate with professionals to 

support environmental conservation 
0.907 0.564 0.520 0.694 0.697 

5 
Competitors set environmental standards for their 

products and operations 
0.798 0.621 0.357 0.787 0.776 

6 
Competitors get new business opportunities when 
carrying out environmental conservation 

0.812 0.574 0.331 0.637 0.474 

7 
Competitors promote successful implementation of 

environmental conservation 
0.929 0.578 0.742 0.673 0.613 

Note: 1. Validity test for the area of Yogyakarta City, Bantul Regency, Gunungkidul Regency, and Kulonprogo Regency using answers from 30 respondents. The validity 

test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 30-2=28. Based on the level of confidence and degrees of freedom, the R table 

value is 0.3061, so the questionnaire item is said to be valid if the calculated r value is greater than r table and is positive. 2. The validity test for the Sleman Regency area 
uses answers from 40 respondents. The validity test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 40-2=38. Based on the level of 

confidence and degrees of freedom, the R table value is 0.2638, so the questionnaire item is said to be valid if the calculated r value is more than r table and is positive. 

Appendix II 

Classical assumption test results. 

A2-1. Normality Test Results 

The results of the normality test are displayed in the form of a plot of residual data, which is shown in Figure A2-1 

and the results of the Kolmogorov-Smirnov test in Figure A2-2. From Figure A2-1 it can be seen that the data plot is 

spread around the diagonal line, which means the model fulfill the assumption of normality. Moreover, from Figure A2-

2 it is shown that the value of the Kolmogorov-Smirnov statistical test in the five research areas has a significance level 

greater than 0.05, so that the regression model in all regions meets the normality test. 

 

Normal P-P Plot of Regression Standardized Residual 

Dependent Variable: Collaboration intention 

 
  

Gunungkidul Bantul Kulonprogo 

Regency (a) Regency (b) Regency (c) 
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Sleman Regency (d) Yogyakarta City (e) 

Figure A2-1. Result of residual data plot from each region 

One-Sample Kolmogorov-Smirnov Test One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual  Unstandardized Residual 

Kolmogorov-Smirnov Z 0.631 Kolmogorov-Smirnov Z 0.678 

Asymp. Sig. (2-tailed) 0.820 Asymp. Sig. (2-tailed) 0.748 

a. Test distribution is Normal 
b. Calculate from data 

a. Test distribution is Normal 
b. Calculate from data 

Gunungkidul Regency (a) Bantul Regency (b) 

One-Sample Kolmogorov-Smirnov Test One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual  Unstandardized Residual 

Kolmogorov-Smirnov Z 0.636 Kolmogorov-Smirnov Z 0.668 

Asymp. Sig. (2-tailed) 0.813 Asymp. Sig. (2-tailed) 0.764 

a. Test distribution is Normal 

b. Calculate from data 

a. Test distribution is Normal 

b. Calculate from data 

Kulonprogo Regency (c) Sleman Regency (d) 

One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual 

Kolmogorov-Smirnov Z 0.975 

Asymp. Sig. (2-tailed) 0.298 

a. Test distribution is Normal 

b. Calculate from data 

Yogyakarta City (e) 

Figure A2-2. Result of Kolmogorov-Smirnov test 

A2-2. Multicollinearity Test Results 

The results of the multicollinearity test are presented in Figure A2-3. From the figure, it can be seen that the tolerance 

value for all variables is greater than 0.1 and the Variance Inflation Factor (VIF) value for all variables is less than 10, 

in all research areas. Thus, it can be concluded that there is no multicollinearity between the independent variables. 

Variable 
Collinearity Statistics 

Variable 
Collinearity Statistics 

Tolerance VIF Tolerance VIF 

Environmental attitude 0.766 1.306 Environmental attitude 0.776 1.289 

Management commitment 0.530 1.887 Management commitment 0.727 1.375 

Financial benefit 0.368 2.714 Financial benefit 0.564 1.772 

Government support 0.740 1.383 Government support 0.723 1.383 

Competitor pressure 0.337 2.967 Competitor pressure 0.413 2.442 

Gunungkidul Regency (a)  Bantul Regency (b)  

Variable 
Collinearity Statistics 

Variable 
Collinearity Statistics 

Tolerance VIF Tolerance VIF 

Environmental attitude 0.700 1.428 Environmental attitude 0.851 1.175 

Management commitment 0.588 1.699 Management commitment 0.900 1.111 

Financial benefit 0.694 1.442 Financial benefit 0.800 1.250 
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Government support 0.893 1.119 Government support 0.866 1.155 

Competitor pressure 0.583 1.717 Competitor pressure 0.733 1.364 

Kulonprogo Regency (c)  Sleman Regency (d) 

Variable 
Collinearity Statistics 

Tolerance VIF 

Environmental attitude 0.826 1.211 

Management commitment 0.640 1.562 

Financial benefit 0.622 1.608 

Government support 0.757 1.322 

Competitor pressure 0.686 1.458 

Yogyakarta City (e)  

Figure A2-3. Result of multicollinearity test 

A2-3. Heteroscedasticity Test Results 

In this study, the heteroscedasticity test was carried out using the Park test. The results of the heteroscedasticity test 

are displayed in the form of a scatterplot which is presented in Figure A2-4. From the figure, it can be seen that the 

points are scattered randomly above and below the number 0 (zero) on the Y axis and does not form a certain pattern. 

This means that there is no heteroscedasticity in the regression model. 

Scatterplot: Dependent Variable: Collaboration intention 

  
Gunungkidul Regency (a) Bantul Regency (b) 

  
Kulonprogo Regency (c Sleman Regency (d) 

 
Yogyakarta City (e) 

Figure A2-4. Result of heteroscedasticity test 
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Abstract 

The handling of used cell phones in Indonesia is mostly carried out by informal actors, starting from second-hand market 

actors. However, the activities of the informal actors often endanger the environment and human health. To reduce the 

impact, some of the activities should be transferred to formal parties. This requires collaboration of both parties as a form 

of waste management, which previously has never been established. The objective of this study is to explore the driving 

factors of collaboration intention of informal actors in handling used cell phones with the formal ones. Data were collected 

using questionnaires distributed to second-hand market actors in five districts in the Special Region of Yogyakarta 

Province. In this study, three internal driving factors are considered, which are environmental attitude, management 

commitment, and financial benefits, as well as two external driving factors: government support and competitor pressure. 

The regression analysis in each region revealed that the most significant driving factors vary across different regions, such 

as government support in Gunungkidul, management commitment in Bantul, competitive pressure and government support 

in Kulonprogo, government support, management commitment, and financial benefit in Sleman, as well as environmental 

attitude and financial benefit in Yogyakarta City. From the structural equation modeling at the provincial level, it was 

found that financial benefit and government support were the most significant factors influencing the collaboration 

intentions of all informal actors. The results of this study can be used as a reference. 

Keywords: Collaboration Intention; Driving Factors; Used Cell Phone; Waste Management. 

 

1. Introduction 

The number of mobile phone users in Indonesia, especially in the Special Region of Yogyakarta Province (DIY 

Province), is increasing. Data from the Central Bureau of Statistics (BPS) generally show that the percentage of the 

population using mobile phones has increased from 2012 to 2019. However, there has been a slight decline in 2020, 

possibly due to the COVID-19 pandemic. The increase in mobile phone users is shown in Figure 1. 

The increase in the number of cell phone usage indicates that there is also an increase in cell phone waste, which is 

e-waste. The development of technology is followed by an increase in the amount and complexity of waste. Since the 

waste contains toxic materials that might have a negative impact on both human and environmental health, waste 

management requires accurate identification and an awareness of the risks involved [1]. Hazardous metals in e-waste 

are lead, cadmium, mercury, hexavalent chromium, and refractory materials [2–6]. In the long term, these hazardous 

metals can have an impact on human health and the environment. According to Robinson (2009) [7], in every 1 kg of e-

waste, there is 180 mg of cadmium and 0.8 mg of mercury, especially in battery components. Furthermore, the BBC 
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(2002) reported in Polak & Drápalová (2012) [8] described that cadmium from a cell phone battery can contaminate 

600,000 litres of water. Research conducted by Robinson (2009) [7] in Guiyu City, Guangdong region, China, which is 

the largest e-waste recycling area in the world, found that dioxin contamination in Guiyu air resulted in the level of 

exposure to humans reaching 15–56 times the maximum standard recommended by WHO. Elevated levels of dioxins 

are found in breast milk, placenta, and hair, indicating that dioxins are acquired by humans from the air, water, or 

foodstuffs, at levels that pose a serious health risk. Children in Guiyu had significantly higher blood lead and cadmium 

levels than normal children. It was also reported that e-waste recycling workers from villages in the Jinghai region had 

chromosomal aberrations 20 times higher than villagers who were not exposed to e-waste. For this reason, it can be said 

that e-waste is a potential source of genetic mutations and can cause cytogenetic damage in the general population 

exposed to e-waste pollution. Furthermore, as Orlins & Guan (2016) [9] described, during the process of e-waste 

dismantling without adequate technology, the content of hazardous materials in e-waste will remain in the environment 

for a long time. 

 

Figure 1. Data on the percentage of mobile phone users in the Special Region of Yogyakarta Province (DIY Province) and 

Indonesia in 2012-2020 * 

Waste is generally defined as something that is no longer used and thrown away by its owner. Furthermore, Dadzie 

et al. (2020) [10] explain various definitions of waste. It is understood that all forms of waste must be managed and 

handled correctly not to burden the environment and disturb public health. 

E-waste is waste from various electronic and electrical products. The definition and classification of e-waste depend 

on the regulation or standards that apply in each country. Gollakota et al. (2020) [11] present a detailed classification of 

e-waste based on several standards. Likewise, Shittu et al. (2021) [12] explained the definition of e-waste and its 

classification. In contrast to developed countries that explicitly define and classify e-waste and have standardized rules 

for its management, Indonesia has no specific rules regarding e-waste management. Generally, e-waste is classified as 

toxic and hazardous material regulated in Minister of Environment and Forestry Regulation No. 6 of 2021 concerning 

procedures and requirements for managing hazardous and toxic waste. 

One of the activities that can be used to manage End of Life (EoL) or End of Use (EoU) products such as used cell 

phones is waste management. Waste management is a step or various strategies for managing and disposing waste. It 

can be done by disposing, destroying, processing, recycling, reusing, or controlling waste. Waste management aims to 

reduce unusable materials while preventing potential environmental damage and threats to human health. The 

management of used cell phones as electronic waste is known as e-waste management. 

Several authors described effective e-waste management, including Isernia et al. (2019) [13] stated that the collection 

point is the key to e-waste management. The effectiveness of the collection process is influenced by the distribution of 

collection points in an area. Rautela et al. (2021) [14] stated that for effective implementation of sustainable e-waste 

management, government supervision is needed in the reciprocal relationship between manufacturers, producers, 

wholesalers, traders, consumers, and recyclers. Furthermore, Shittu et al. (2021) [12] suggested that one part that needs 

attention in effective e-waste management is to apply and enforce e-waste management rules for informal actors. As for 

e-waste management in developing countries, Ilankoon et al. (2018) [15] mentioned that it is necessary to apply a strict 

                                                           
* Source: Data of the year 2012-2018 were obtained from: (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler Menurut Provinsi Dan Klasifikasi Daerah, 

2012-2018, 2020)- Data of the year 2018-2020 were obtained : (Persentase Penduduk Yang Memiliki/Menguasai Telepon Seluler Menurut Provinsi Dan Klasifikasi Daerah 

2018-2020, 2020) 

2012 2013 2014 2015 2016 2017 2018 2019 2020

The Special Region of Yogyakarta

Province
57.14 59.11 59.88 64.79 64.57 65.73 68.32 67.66 67.62

Indonesia 47.99 50.94 51.49 56.92 58.3 59.59 62.41 63.53 62.84
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legislative framework to realize an e-waste management strategy. These regulations can be developed through 

modification of the EPR scheme, which provides an e-waste management system that is easy to adopt, provides benefits 

to all stakeholders, and is adapted to the local economy. 

Several obstacles caused the implementation of e-waste management not to run optimally. Gollakota et al. (2020) 

[11] explained that effective e-waste management is not yet available in most developing countries, and the focal point 

of successful e-waste management is debatable. One of the shortcomings of e-waste management in developing 

countries is that the integration of the formal and informal sectors has not been integrated. In addition, there are several 

other factors, such as the unavailability of special rules for e-waste, the influence of socio-cultural aspects, and the lack 

of responsibility of producers and consumers. Meanwhile, Rautela et al. (2021) [14] stated that e-waste management in 

developing countries does not effectively run because e-waste is treated and managed informally in an illegitimate way. 

Moreover, the unavailability of policies, rules, and regulations, lack of law enforcement, and the implementation of the 

legal framework for EPR have not yet been maximized. 

In Indonesia, mobile phone waste is mostly managed by informal actors, through the starting point of the second-

hand market. Informal actors will obtain economic benefits from the activities of managing used cell phones. However, 

if used cell phone management activities are carried out without safe technology, the impact can affect the health of 

informal actors and damage the environment. Several researchers such as Chatterjee and Kumar (2009) [2], Chi et al. 

(2011) [3], Joseph (2007) [4], Li et al. (2011) [16], Kyere et al. (2018) [17], and Robinson (2009) [7] have elaborated 

the contamination of the environment due to e-waste management activities by informal parties. As Wilson (2007) [18] 

stated, one of the drivers of waste management is the remaining value of waste, which encourages people to use it as a 

source of income, especially in developing countries. 

On the other hand, Original Equipment Manufacturers (OEMs) as formal actors have technological capabilities to 

handle used cell phones. However, the offer of a used cell phone return program in Indonesia is not carried out routinely 

and according to Budijati et al. (2015) [19], the program is not well known by the public, so that after cell phone usage, 

consumers sell the used mobile phones in the second-hand market, dispose, store, or give them to other people. 

To reduce or eliminate the negative impact of the management of used cell phones by informal parties and still 

provide economic benefits for them, it is necessary establish collaboration in the management of used cell phones 

involving informal and formal parties. This collaboration aims to regulate the distribution of stages in the management 

of used cell phones to the disposal process that is safe for the environment and health. 

Several authors have provided the definition of collaboration within the supply chain framework. Simatupang and 

Sridharan (2002) [20] define collaboration as two or more independent companies that work together to plan and 

implement supply chain operations in order to get a better success rate. Dung (2015) [21], Hudnurkar et al. (2014) [22], 

Soita (2015) [23], and Wu and Chiu (2018) [24] elaborated the definition of collaboration based on the definitions of 

other researchers. On the other hand, Maheswari (2019) [25] proposed an engagement model involving the government 

and intermediary businesses in handling e-waste problems in Indonesia that included empowerment, collaboration, and 

participation. 

The potential or possibility of collaboration between informal and formal actors was conveyed by [26]. They 

reviewed the situation in several countries and proposed the integration of ISR (Informal Sector Recycling) into the 

formal sector by taking into account contexts and local conditions. Furthermore, Sasaki et al. (2014) [27] investigated 

the possibility of integrating the informal sector into formal waste management in Indonesia. Meanwhile, based on an 

analysis of the situation in four countries regarding informal sector business processes, Wilson et al. (2009) [28] stated 

that there was a clear potential for mutually beneficial cooperation between the formal and informal sectors. 

Furthermore, Li and Tee (2012) [29] suggested that to minimize the negative impact of informal channel activities, RL 

activities and the integration of IWS (Informal Waste Sector) into the formal sector are required. 

To the best of the researchers’ knowledge, no formal and informal forms of cooperation have been found in Indonesia 

in the handling of used cell phones. However, there are communities of second-hand market actors in some regions. 

This community has regular meetings to strengthen their relationship. 

This study aims to explore the intention for collaboration of informal parties in managing used cell phones with the 

formal ones and the driving factors of the collaboration intentions. The intention of collaboration in this study is the 

intention to carry out management activities for used cell phones so that used cell phones can be returned to their origin 

point for the handling process or if the disposal is required, it does not damage the environment or endanger human 

health. 

Factors driving collaboration intentions are based on factors that can encourage informal actors to carry out activities 

that lead to the prevention of environmental damage or environmental behaviours in general. Several researchers who 

explain the environmental behaviour of managers include Leszczynska (2010) [30] who examines the environmental 

awareness of managers and further investigates whether this awareness is related to socio-economic development. This 

study involved 200 managers in Australia and Ukraine and 250 managers in Poland. Lopez-Gamero et al. (2011) [31] 
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examined the environmental attitudes of hotel managers in Spain in the form of perceptions of the natural environment 

which are influenced by internal and external factors of the company. Next, Nambiar and Chitty (2014) [32] examined 

the views of business managers in India on the relationship between sustainability and the environment. Ye et al. (2013) 

[33] examined the attitudes of top managers in 209 companies in China regarding the implementation of reverse logistics 

in the form of product returns and product recovery. Therefore, the research objectives in this study are: 

 To explore the collaboration intention of informal actors to manage used cell phones with formal actors so that 

cell phone waste remains safe for the environment and human health; 

 To identify the driving factors of the collaboration intention of informal actors in handling used cell phones; 

 To examine the influence of the driving factors on the collaboration intention of informal actors in handling used 

cell phones. 

2. Literature Review and Hypotheses Development 

This sub-section discusses the driving factors that can influence collaboration intentions for informal actors. This 

collaboration intention refers to the intention to behave in the environment. The driving factors for environmental 

behaviour comes from the internal or external. Internal driving factors are factors that come from individuals as part of 

the company or factors that describe the company's internal conditions. On the other hand, the external driving factors 

are factors that come from outside the company. The factors are outside the company's control but are able to affect the 

company's performance. 

Fraj-Andrés et al. (2008) [34] stated that the environmental behaviour of firms depends on some internal and external 

forces. He et al. (2018) [35] also proposed the existence of internal and external pressures on corporate environmental 

behaviour in their study of 702 paper-making companies in China. Testa et al. (2016) [36]conducted a study to determine 

the effect of external pressure, internal factors, and environmental attitudes of entrepreneurs on a small and micro-scale 

company's proactive environmental strategy. Yen & Yen (2012) [37] explored internal and external motivations for 

green purchasing activities in electronic companies in Taiwan. 

The factors considered in this research include internal and external factors, which consist of three internal factors 

(environmental attitude, management commitment, and financial benefits) and two external factors (government support 

and competitor pressure). These factors were determined based on a literature review of factors that can motivate 

environmental intentions and behaviour in a company and adjustments of the case studies in this research were done 

through field validation by asking several respondents in each research area whether the informal actors felt these factors 

involved. 

The driving factors considered in this study are explained as follows. 

2.1. Environmental Attitude 

Environmental attitude in this study refers to the positive attitude of informal actors (second hand cellphone actors) 

towards the environment, commonly referred to as an environmentally friendly attitude. Janmaimool & Khajohnmanee 

(2019) [38] define environmental attitude as a person's belief in the relationship between humans and the environment. 

This belief also includes understanding the consequences when environmental damage occurs. Meanwhile, Chan et al., 

(2017) [39] stated that environmental attitude is often equated or interchanged with environmental concern. Arshad et 

al. (2022) [40] and Okumus et al. (2019) [41] explored environmental attitudes in environmental knowledge, awareness, 

and concern. 

He et al. (2018) [35] showed that internal pressure could affect corporate environmental behaviour, where 

employees’ and top management’s environmental awareness are part of internal pressures. Then, Okumus et al. (2019) 

[41] proposed that the environmental attitude (in terms of environment concern) of hotel employees in Turkey is the 

best predictor of ecological behaviour. Furthermore, Arshad et al. (2022) [40] stated that employees with an excellent 

environmental attitude would encourage organizations to implement environmental management system policies. 

Moreover, Long et al. (2017) [42] examined the impact of attitude toward environmental behaviour on environmental 

innovation intention in 182 companies of various types in China. Then, Tariq et al. (2020) [43] examined the relationship 

between employees’ environmental attitudes and employees’ ecological behavior of employees in 65 small and medium-

sized hotels operating in Pakistan's tourist areas. Next, Testa et al. (2016) [36] conducted a study to determine the effect 

of environmental awareness of managers to adopt a proactive corporate environmental strategy in 355 small and micro-

scale businesses in Liguria, a region in central Italy. Then, Zientara & Zamojska (2018) [44] examined the relationship 

between environmental values or beliefs held by hotel employees in Poland with organizational citizenship behaviour 

for the environment (OCBE), and the results showed a positive relationship. From the previous studies reviewed, it is 

expected that someone with a high environmental attitude will show positive environmental behaviour. Therefore, the 

hypothesis of this research is as follows. 

H1: Environmental attitude has a positive and significant effect on the intention to collaborate with informal actors 

in handling used cell phones. 
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2.2. Management Commitment 

Management commitment is a form of responsibility and commitment from the owners and employees of the second-

hand cell phone market to carry out activities that support the environment. In this case, it can be realized through 

collaboration in the management of used cell phones among formal parties so that the activities of handling used cell 

phones do not damage the environment or endanger workers' health. 

In general, as stated by El-Kassar and Singh (2019) [45], management commitment is the encouragement given by 

a company to carry out environmentally friendly activities and to incorporate the ideas into the corporate culture. Yusliza 

et al. (2019) [46] argued that to achieve the successful implementation of green activities, top management must provide 

a high commitment so that the implementation of green activities can offer a competitive advantage for the company. 

In addition, Ates et al. (2012) [47] stated that organizational capability plays an important role in facilitating the 

implementation of the company's environmental strategy and impacts environmental performance, where one source of 

organizational capability is organizational commitment. 

Ates et al. (2012) [47] demonstrated that organizational commitment positively impacts the extent to which firms 

adopt a proactive environmental strategy in manufacturing firms in Turkey. Ghazilla et al. (2015) [48] stated that 

management commitment is one of the drivers for implementing green manufacturing practices of SMEs in Malaysia. 

Likewise, Nordin et al. (2014) [49] showed that top management commitment is one of the main driving factors of 

sustainable manufacturing in manufacturing companies in Malaysia, involving respondents from operation managers, 

manufacturing managers, and the environmental, safety and health managers. In addition, He et al. (2018) [35] stated 

that internal and external pressure affects corporate environmental behaviour, where one form of internal pressure is 

commitment management. Tariq et al. (2020) [43] found that managers' environmental commitment strengthens the 

relationship between employees' environmental attitudes and their ecological behavior. Yen and Yen (2012) [37] show 

a positive and significant effect of top management commitment on environmental collaboration with suppliers and 

green purchasing activities in the electronics industry in Taiwan. Yusliza et al. (2019) [46] found that top management 

commitment influences various green human resource management (GHRM) activities, which include green analysis 

and job description of job position, green performance, green recruitment, green rewards, green selection, and green 

training in 400 Malaysian manufacturing and service organizations. 

Furthermore, Bhatia and Jakhar (2021) [50] studied the effect of top management commitment (TMCO) on green 

product innovation (GPI) in Indian automotive manufacturing companies empirically. Burki et al. (2019) [51] examined 

the relationship between top management commitment and process innovation in the green supply chain (GSC), in the 

form of green process innovation and green managerial innovation in selected ISO 14000 certified Turkish exporting 

firms located in the Izmir region (Turkey). Meanwhile, Lee and Joo (2020) [52] investigated whether support from top 

management can significantly increase the level of environmental collaboration with participating companies in 

upstream and downstream green supply chains and their impact on environmental work in companies in manufacturing 

industries in South Korea. 

It is necessary to have awareness from the internal parties in implementing environmental conservation activities. 

The management commitment factor explains organizational commitment from top management to employees in 

behaviour that supports environmental preservation. Therefore, related to this research, the proposed hypothesis is as 

follows: 

H2: Management commitment has a positive and significant effect on the intention to collaborate with informal 

actors in handling used cell phones. 

2.3. Financial Benefit 

The financial benefit as a driving factor in this study is the potential benefits obtained when informal actors carry 

out environmental conservation activities in the form of collaboration in handling used cell phones. Maheswari, et al. 

(2020) [53] investigated that finance was one of the informal e-waste business performance measurements using a 

sustainable reverse logistics scorecard. Financial was one of the dimensions/driving factors that influenced the green 

supply chain collaboration [54] and green manufacturing practice in small medium enterprises [48]. 

Likewise, Nordin et al. (2014) [49] identified that one of the driving factors of sustainable manufacturing activity is 

economic benefit; the research was conducted in Malaysian manufacturing industries. Aside from the improper disposal, 

the challenges of the current EoL electrical and electronic equipment recycling program were the home storage and the 

informal actors. The reason is the lack of economic incentives for the proper return of used electronic equipment, 

especially for expensive and quickly obsolete products [55]. 

Henriques and Catarino (2016) [56] conducted a preliminary study on small and medium-sized companies in 

Portugal adopting energy efficiency improvements. One of the identified motivators is financial factor, which provide 
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benefits in strengthening capacity, providing financing, external parties for financial and technical guidance, access to 

capital, financial resources to develop bankable projects, and financial support for investment. Then, Kudlak (2017) [57] 

examined the drivers for implementing environmental management systems in companies in Poland. These drivers 

include efforts to reduce costs, increase sales, and increase market share. Next, Meath et al. (2016) [58] identified the 

key factors that motivate and hinder the design process of a voluntary energy efficiency program for SMEs in 

Queensland. Factors related to economic profit are one of the motivators, namely financial interests in the form of 

reducing energy costs, opportunities to obtain funding, and obtaining marketing opportunities due to the promotion of 

environmental performance achievements. 

Testa et al. (2016) [36] examined managers' opinions about motivators in the adoption of proactive corporate 

environmental strategies. One of the motivators is the internal factor which is cost-saving. Meanwhile, Wang et al. 

(2018) [59] stated that one of the reasons companies support green supply chain management activities is the cost driver, 

where companies can reduce costs while helping environmental sustainability. This research was applied to plants in 

three industries: machinery, electronics, and transportation in various countries. It was found that the cost drivers 

significantly influence internal and external green practices. Referring to the results of previous studies, the hypothesis 

in this study is as follows: 

H3: Financial benefit has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 

2.4. Government Support 

As one of the stakeholders in environmental control, the government plays a role in motivating environmental 

conservation. Government support in this study is the role of the government in supporting informal actors to reduce 

used cell phone management activities that are not safe for the environment and health. This support can be in the form 

of regulation, incentives provided, and facilities and infrastructure that informal actors can utilize in carrying out their 

activities. 

The previous studies showed the government's role in encouraging companies to carry out environmental 

conservation activities. As stated by Lee (2008) [60], the involvement of local and central governments in green supply 

chain (GSC) initiatives is in the forms of coordinating the GSC initiatives, increasing funds for the activities, providing 

information and technical assistance to small and medium-sized firms, popularizing knowledge of environmental 

management, and build infrastructure for facilitating GSC initiatives. Meanwhile, Tatoglu et al. (2015) [61] examined 

the relative importance of each dimension of the Corporate Environmental Policies (CEP). One of the dimensions is 

stakeholder pressure, including government policies and regulations. 

Several studies are related to an initial study on the importance of government support in environmental activities, 

including [48]. They conducted a preliminary study to determine the driving and inhibiting factors for applying green 

manufacturing practice in Malaysian SMEs. They found that the legislation factor in which there is a financial incentive 

from the government is one form of government support. Then, Henriques and Catarino (2016) [56] identified the 

situation in small and medium-sized companies in Portugal adopting energy efficiency improvements. Government 

policy is considered as a motivator, where government policies include the obligation of the state and government to 

develop effective energy programs and the need to design energy efficiency programs. There are government 

representatives in suppressing energy efficiency, providing fiscal subsidies, and providing grants for technology 

investment. Next, Moktadir et al. (2018) [62] identified the primary motivators in adopting sustainable manufacturing 

practices for the Bangladesh leather industry. One of the identified drivers is governmental support and legislation, 

which the government requires to provide funds to implement these activities smoothly. 

Meanwhile, studies examining how government support influences corporate environmental activities include [35]. 

They examined government pressure which influenced corporate environmental behaviour, which consists of 

environmental defensive behaviour, environmental accommodative behaviour, and proactive environmental behaviour. 

Ye et al. (2013) [33] examined government pressure on the attitude of top managers to implement RL in the form of 

product returns and product recovery and found that government pressure had a significant effect on managers' 

attitudes. 

From these previous studies, it is clear that government support is one of the driving factors of the company's 

environmental activities. For this reason, the hypothesis developed regarding government support is as follows: 

H4: Government support has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 
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2.5. Competitor Pressure 

According to Dai et al. (2018) [63], competitive pressure influences a company's response to aggressive 

environmental strategies. It is the key role in adopting small medium enterprises because it is sensitive to the competition 

they have [64]. The competitor pressure factor means competitor activities such as obeying existing regulations, being 

committed to environmental activities, and establishing cooperation in environmental conservation which will affect 

informal parties. The influence of competitor pressure related to environmental preservation will encourage informal 

actors to do the same. 

Ghazilla et al. (2015) [48] considered competitor pressure as one of the business environments for implementing 

green manufacturing practices. Meanwhile, Tatoglu et al. (2015) [61] examined the relative importance of the Corporate 

Environmental Policies (CEP) dimension, where competitor pressure is part of the stakeholder pressure dimension. 

Weng et al. (2015) [65] examined the effect of competitor pressure in applying green innovation in manufacturing and 

service firms in Taiwan. This study found that competitor pressure had a positive and significant impact on the 

company's green innovation activities. Furthermore, Ye et al. (2013) [33] examined the effect of competitor pressure on 

the attitude of top managers to carry out RL activities in the form of product returns and product recovery. It was found 

that competitor pressure had a significant effect on the attitude of managers toward the implementation of the RL. From 

the previous research reviewed, the proposed hypothesis in this study is as follows: 

H5: Competitor pressure has a positive and significant effect on the intention to collaborate with informal actors in 

handling used cell phones. 

Based on the explanation of the factors that influence the intention of second-hand market actors to collaborate in 

handling used cell phones, the research model proposed in this study is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Conceptual model 

3. Research Methodology 

3.1. Research Object 

The research object is the second-hand mobile phone market actors who are the initial players in the informal channel 

of handling used cell phones. This research started from the phenomenon of the rise of second-hand cell phone market 

actors in Indonesia who carry out selling, buying, and repairing used cell phones. It is because Indonesia has not obliged 

cell phones manufacturers to take back used cell phones that consumers no longer use. This condition is an opportunity 

for the informal sector to buy and sell used mobile phones that can provide economic benefits. 
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On the other hand, the activities of informal actors in handling used cell phones, such as burning, throwing the 

remaining components into the trash, and taking precious metals by chemical processes, can pollute the environment 

and endanger their health. To reduce the danger level due to informal actors' activities, it is necessary to propose 

management of mobile phone waste involving informal and formal actors. Based on these reasons, this research was 

conducted to identify the intentions of informal actors to collaborate in handling cell phones with formal actors. 

The research respondents were market actors for second-hand mobile phones in five regencies/cities in the Special 

Region of Yogyakarta Province (DIY Province), consisting of the Regencies of Gunungkidul, Bantul, Kulonprogo, 

Sleman, and the City of Yogyakarta. 

3.2. Measurement 

The measurement of collaboration intention was conducted using questionnaire with a Likert scale of 1 to 5. The 

initial questionnaire consisted of 32 items. Those factors are adapted from the following previous studies: 

 Environmental attitude was adapted from [36, 42]. 

 Management commitment was adapted from [47, 48]. 

 Financial benefit was taken from [49, 56, 58, 59]. 

 Government support was adapted from [56, 61]. 

 Competitor pressure was adapted from [48, 61, 65, 66]. 

 Collaboration intention 3 items adapted from Ajzen (2002) [67] and 2 items developed in this study. 

The complete questionnaire items are shown in Appendix I. 

3.3. Research Stages 

The stages of the research included: 

 Distribution of the initial questionnaire to the respondents; 

 The validity and reliability test of the initial questionnaire using the SPSS software version 16; 

 Distribution of the formal questionnaire to the respondents; 

 Conducting a classic assumption test for data in each district/city using the SPSS software version 16; 

 Performing regression analysis for data in each district/city using the SPSS software version 16; 

 Conducting confirmatory factor analysis (CFA) using AMOS 25 for data in all areas of DIY Province; 

 Developing structural equation modelling (SEM) development using AMOS 25 software for data in all areas of 

DIY Province; confirmatory factor analysis (CFA) used AMOS 25. 

4. Result and Discussion 

4.1. Demographic Characteristic 

The questionnaire was distributed to second hand market actors (that includes buying and selling, cell phone service 

or cannibalization) in Yogyakarta province (424 respondents from September to October 2018). It consists of several 

regencies, such as Bantul with 75 respondents, Sleman with 160 respondents, Yogyakarta municipality with 90 

respondents, Gunungkidul with 50 respondents, and Kulonprogo with 49 respondents. The respondents’ characteristics 

are age, gender, household member, income, education level, marital status, position at work, and treatment of used 

components as shown in Figure 3 and 4. 

The majority of respondents are male and 71% of the respondents is between 20 and 30 years old. Interestingly, 92% 

of respondents have senior high school background and above for education level; almost 55% of the respondents have 

an income of approximately 1-2 million per month. 

In addition, as shown in Figure 4, the majority of the respondents are unmarried and the position at work is an 

employee. Almost 60% of the respondents save the used components. The reason is that the respondents often reuse 

those parts for other broken cell phones and repair those parts for resale. 
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Figure 3. The demographic characteristics: age, gender, household member, income and education level 

 

Figure 4. The demographic characteristics: marital status, position at work, and treatments of used components 

4.2. The Location of Second-Hand Market Actors 

Second-hand market actors as research objects are spread across five regencies/ cities within the DIY Province. DIY 

Province is one of the provinces in Indonesia, located on the South-Central side of Java Island. It is known as a Special 

Region because it is the territory of the Yogyakarta Palace. The location of the DIY Province is between 7.33-8.12 South 

Latitude and 110.00- 110.50 East Longitude, with an area of 3185.80 km2 or 0.17% of the total area of Indonesia. 

Figure 5 to 9 present the position of used cell phone second hand market actors based on snowball sampling in some 

regions of the Special Region of Yogyakarta Province. 
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Figure 5. The position of used cell phone second-hand market actors in Gunungkidul Region 

 

Figure 6. The position of used cell phone second hand market actors in Bantul Region 

 

Figure 7. The position of used cell phone second hand market actors in Kulonprogo Region 
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Figure 8. The position of used cell phone second hand market actors in Sleman Region 

 

Figure 9. The position of used cell phone second hand market actors in Yogyakarta Municipality 

Gunungkidul region has the position 007°46'00"-008°09'00" south latitude & 110° 21' 00"- 110° 50' 00" east 

longitude;the border on the north is Klaten region, the south is Indian Ocean, the west is Bantul region and Sleman 

region, and the east is Wonogiri region. It is the biggest area compared to other areas; it is about 1,431 km2 [68]. Then, 

a total population about 747,161 per 2020 and population growth rate of 0.88% [69]. This region has 18 sub-districts, 

144 villages, and 1,431 hamlets. Geographically, Gunungkidul region is located in the southeastern part of the Special 

Region of Yogyakarta. Gunungkidul Regency has neither inland nor remote areas. According to the geographical 

conditions, there are 18 coastal villages, 56 villages located on the slopes/ridges of the hills and 70 villages located on 

the plains. The capital of this region is Wonosari. 

The position of Bantul region is 14º 04' 50" - 27º 50' 50" South Latitude and 110º 10' 41" - 110º 34' 40" East 

Longitude. This region is surrounded by Gunungkidul region on the east, Yogyakarta municipality and Sleman region 

on the north, Kulonprogo region and Indian Ocean are on the west and the south, respectively. The area is about 508.13 

km2 [68].Then, in 2020, the population was about 985,770. This region had the highest growth rate compared to other 

regions, which is 1.14% [69]. Bantul region has a plain area located in the middle and hilly areas located in the east and 

west, as well as a coastal area in the south. This region consists of 17 sub-districts divided into 75 villages and 933 

hamlets [70]. The capital of this region is Bantul. 

The position of Kulonprogo region is 007 º 38' 42" - 007 º 59' 3" South Latitude and 110 º 01' 37" - 110 º 16' 26" 

East Longitude. It is surrounded by Bantul region and Sleman region on the west; Magelang, Indian Ocean, and 

Purworejo are on the north, the south, and the west, respectively. Not much different from Bantul region, the area of 

Kulonprogo region is 586 km2 [68]. In 2020, the population was about 436,395 with the growth rate at about 0.99% 

[69]. This region consists of 12 sub-districts and 88 villages [71]. The capital city of this region is Wates. 
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The position of Sleman region is 110º 33' 00" and 110º 13' 00" East Longitude, 7º 34' 51" and 7º 47' 30" South 

Latitude. It is surrounded by Boyolali region and Central Java on the north; Yogyakarta municipality, Bantul region, 

and Gunungkidul region on the south; Kulonprogo region and Magelang region on the west; and Klaten region and 

Central Java on the east. The area of the Sleman region is about 574 km2 [68]. Compared to other regions, Sleman region 

has the highest population which is about 1,125,804 with the growth rate of 1.06% [69]. It consists of 17 sub-districts 

with 86 villages and 1212 hamlets [72]. The capital of this region is Sleman. 

The position of Yogyakarta municipality is 110º 24' 19" to 110º 28' 53" East Longitude and 7º 15' 24" to 7º 49' 26" 

South Latitude with an average elevation of 114 m above sea level. The borders are Sleman region and Bantul region 

on the north and the south, respectively. Then, Bantul region and Sleman region are both on the west and the east. 

Compared to other regions, Yogyakarta municipality has the smallest area which is about 32.50 km2 [68]. Even though 

the total population was about 373,589 people and the growth rate was 1.06%, this region is the most densely populated 

area [69]. There are fourteen districts and 45 villages [73]. The capital of this region is Yogyakarta city. 

4.3. Regression Analysis Result 

This section discusses the results of collaboration intention and regression analysis of driving factors on handling 

the collaboration of used cell phones for the second-hand market actors. Before the regression analysis was applied, the 

reliability and validity tests were carried out on the questionnaires distributed in each region. The tests for the city of 

Yogyakarta, Bantul, Gunungkidul, and Kulonprogo districts used 30 initial respondents' answers, while for Sleman 

Regency used 40 respondents' answers. Reliability tests were conducted to measure the consistency of the questionnaire 

which is an indicator of the variables. A questionnaire is said to be reliable if a respondent's answers to the questions are 

consistent from time to time. According to Barr and Gilg (2007) [74], the questionnaire is said to be reliable if the value 

of Cronbach α is more than 0.6. The test results for each region showed that the Cronbach α coefficient of six variables 

was more than 0.6, which means that all the factors were reliable. 

In addition, the validity test was required to show the extent to which the questionnaire items used in a study were 

able to measure what it aimed to measure. Validity test was used to measure the validity of questionnaire items. The 

validity test in this study was carried out by comparing the total Pearson correlation value with the R table value (n= 30, 

df=28, so the R table value=0.3061 and for n=40, df=38, so the R table value=0.2639). Questionnaire items are declared 

valid if the Pearson correlation value is greater than the R table value. Tests of reliability and validity were conducted 

by employing SPSS statistical software. Appendix I presents the results of both tests. It shows that all the data collected 

were reliable and valid. 

4.3.1. Gunungkidul Region 

Respondents in Gunungkidul were 50 informal actors. From the respondents' answers, the average value of each 

factor studied and the value of collaboration intentions were obtained, which is presented in Table 1. The calculation 

shows that the collaboration intention of informal actors in the Gunungkidul region is 3.46, which means the informal 

actors argue that they are neutral and tend to collaborate. 

Table 1. Results of descriptive analysis of respondents' answers in Gunungkidul Regency 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.46 3.00 3.40 3.40 3.40 3.70 

Before performing regression analysis, it is necessary to test the classical assumptions. The purpose of classical 

assumption testing is to provide certainty that the regression equation obtained is accurate in estimation, unbiased, and 

consistent. This classic assumption test is a prerequisite test that is carried out before carrying out further analysis of 

data collected. Classical assumption test in this research consists of normality test, multicollinearity test, and 

heteroscedasticity test. The summary of classical assumption tests is displayed in Table 2. The classical assumption test 

results for each region are presented in Appendix II. It can be seen that for Gunungkidul area, all classical assumption 

tests are met. 

Table 2. The summary of classical assumption test for Gunungkidul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 

the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.766), management commitment (0.530), 

and financial benefits (0.368), government support (0.740) and 
competitor pressure (0.337) 

The points are scattered randomly above 
and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 
test has a significance level 

greater than 0.05 namely 0.631 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.306), management 

commitment (1.887), and financial benefits (2.714), government 
support (1.352) and competitor pressure (2.967) 
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The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in Gunungkidul region is presented in Table 3. It can be seen that the government support is the most 

significant driving factor compared to others. 

Table 3. The regression result for Gunungkidul region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.700 0.572  1.328 0.191 

Environmental attitude -0.084 0.120 -0.089 -0.702 0.486 

Management commitment 0.212 0.147 0.218 1.436 0.158 

Financial benefits 0.071 0.181 0.71 0.390 0.699 

Government support 0.376 0.125 0.388 3.018 0.004 

Competitor pressure 0.187 0.186 0.191 1.005 0.320 

Factors that affect collaboration intentions are seen if the significance value is smaller than 0.05. Therefore, these 

factors affect collaboration intentions in handling used cell phones. In Gunungkidul region, one factor influences 

collaboration intentions in handling used cell phones that is government support with a significance value of 0.004. It 

was also found that management commitment had a moderate effect on collaboration intentions with a significance 

value of 0.158. Based on the results of multiple determination (R2) of 0.462 (see Table 4), all predictors (independent 

variables) of collaboration can explain the variation of collaboration intention by 46.2% while 53.8% is influenced by 

other factors outside the model. 

Table 4. The R2 result for the driving factors of collaboration intention for Gunungkidul region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.680 0.462 0.401 0.61640 

4.3.2. Bantul Region 

In Bantul area, 75 informal actors were involved as respondents. The average value of each factor and the value of 

collaboration intentions, based on the respondents' answers, are presented in Table 5. The results show that the value of 

collaboration intentions of informal actors in Bantul Regency is 3.87, meaning that informal actors have the intention to 

collaborate. 

Table 5. Results of descriptive analysis of the respondents' answers in Bantul region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average 

value 
3.87 4 3,8 3,8 4.2 3.8 

As this research uses regression analysis, it is preceded by the classical assumption test. The results of classical 

assumption tests is displayed in Table 6. The classical assumption test results in detail are shown in Appendix II. The 

results of the classical assumption test for the Bantul region show that it is fulfilled for all types of tests. 

Table 6. The summary of classical assumption test for Bantul Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 
the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 
environmental attitude (0.776), management commitment (0.727), 

and financial benefits (0.564), government support (0.723) and 

competitor pressure (0.413) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 
axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 
greater than 0.05 namely 0.678 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.289), management 

commitment (1.375), and financial benefits (1.772), government 

support (1.383) and competitor pressure (2.422) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Bantul region is presented in Table 7. It can be seen that the management commitment is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in Bantul region is 3.87. 
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Table 7. The regression result for Bantul region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.756 0.728  1.038 0.303 

Environmental attitude 0.195 0.135 0.168 1.441 0.154 

Management commitment 0.334 0.125 0.321 2.665 0.010 

Financial benefits 0.090 0.120 0.103 0.755 0.453 

Government support 0.092 0.130 0.086 0.707 0.482 

Competitor pressure 0.080 0.160 0.0802 0.498 0.620 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In Bantul region, one factor influences collaboration 

intentions in handling used cell phones, which is management commitment with a significance value of 0.010. Also, a 

factor that has a moderate influence on collaboration intentions, namely environmental attitude with a significance value 

of 0.154, was obtained. Based on the results of multiple determination (R2) of 0.270 (see Table 8), all predictors 

(independent variables) of collaboration can explain the variation of collaboration intention by 27% while 73% is 

influenced by other factors outside the model. 

Table 8. The R2 result for the driving factors of collaboration intention for Bantul region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.501 0.270 0.217 0.41717 

4.3.3. Kulonprogo Region 

In the Kulonprogo area, there are 49 informal actors involved as respondents. Table 9 shows the average value of 

respondents' answers for each factor and collaboration intention. The value of collaboration intention is 3.783, meaning 

that informal actors in Kulonprogo Regency intend to collaborate in handling used cell phones with formal actors. 

Table 9. Results of descriptive analysis of respondents' answers in Kulonprogo region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.783 4.097 3.963 4.021 4.438 3.982 

Classical assumption test needs to be done before performing regression analysis. The summary of classical 

assumption tests for Kulonprogo region is displayed in Table 10. The complete results of the classical assumption test 

are presented in Appendix II. For Kulonprogo region, all classical assumption tests are fulfilled. 

Table 10. The summary of classical assumption test for Kulonprogo Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 
the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.700), management commitment 
(0.588), and financial benefits (0.694), government support 

(0.893) and competitor pressure (0.583) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 
axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 

greater than 0.05 namely 0.636 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.428), 
management commitment (1.699), and financial benefits (1.442), 

government support (1.229) and competitor pressure (1.717) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Kulonprogo region is presented in Table 11. It can be seen that the competitors' pressure is the 

most significant driving factor compared to other factors. The calculation shows that the collaboration intention of 

informal actors in the Kulonprogo region is 3.783. 
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Table 11. The regression result for Kulonprogo region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.154 0.811  0.190 0.851 

Environmental attitude 0.102 0.161 0.092 0.632 0.531 

Management commitment -0.122 0.150 -0.129 -0.814 0.420 

Financial benefits 0.092 0.148 0.091 0.626 0.535 

Government support 0.384 0.152 0.326 2.533 0.015 

Competitor’s pressure 0.414 0.160 0.413 2.593 0.013 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In Kulonprogo region, one factor influences 

collaboration intentions in handling used cell phones that is competitor pressure with a significance value of 0.013 and 

government support with significance of 0.015. Based on the results of multiple determination (R2) of 0.364 (see Table 

12), all predictors (independent variables) of collaboration can explain the variation of collaboration intention by 36.4% 

while 63.6% is influenced by other factors outside the model. 

Table 12. The R2 result for the driving factors of collaboration intention for Kulonprogo region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.603 0.364 0.290 0.46400 

4.3.4. Sleman Region 

Respondents in Sleman Regency were 160. The average value of the respondents' answers about the five factors 

studied and the average value of collaboration intentions are presented in Table 13. It can be seen from the table that the 

value of collaboration intentions of informal actors in Sleman is 4,008. This value is the highest intention value compared 

to other regions. That means they really intend to collaborate. 

Table 13. Results of descriptive analysis of respondents' answers in Sleman region 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 4.008 3.904 3.979 3.983 4.019 4.009 

Before performing regression analysis, it is necessary to test the classical assumptions. The results of classical 

assumption tests for Sleman region is displayed in Table 14. The complete results of the classical assumption test are 

shown in Appendix II. The results of the classical assumption test for the Sleman region show that it is fulfilled for all 

types of tests. 

Table 14. The summary of classical assumption test for Sleman Regency 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 
the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 
environmental attitude (0.851), management commitment (0.900), 

and financial benefits (0.800), government support (0.866) and 

competitor pressure (0.733) 

The points are scattered randomly above 

and below the number 0 (zero) on the Y 
axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 

test has a significance level 

greater than 0.05 namely 0.668 

The Variance Inflation Factor (VIF) value for all variables is less 
than 10. consisted of: environmental attitude (1.175), management 

commitment (1.111), and financial benefits (1.250), government 

support (1.155) and competitor pressure (1.364) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Sleman region is presented in Table 15. It can be seen that the government support is the most 

significant driving factor compared to others. The calculation shows that the collaboration intention of informal actors 

in the Sleman region is 4.008. 
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Table 15. The regression result for Sleman region 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 2.408 0.406  5.938 0.000 

Environmental attitude 0.029 0.048 0.049 0.603 0.547 

Management commitment 0.142 0.069 0.163 2.066 0.040 

Financial benefits 0.137 0.071 0.161 1.926 0.056 

Government support 0.218 0.069 0.254 3.160 0.002 

Competitor pressure -0.125 0.085 -0.128 -1.466 0.145 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In the Sleman region, one factor influences 

collaboration intentions in handling used cell phones that is government support with a significance value of 0.002, 

followed by management commitment and financial benefit significance level of 0.040 and 0.056. Based on the results 

of multiple determination (R2) of 0.141 (see Table 16), all predictors (independent variables) of collaboration can explain 

the variation of collaboration intention by 14.1% while 85.9% is influenced by other factors outside the model. 

Table 16. The R2 result for the driving factors of collaboration intention for Sleman region 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.375 0.141 0.113 0.34253 

4.3.5. Yogyakarta Municipality 

For the Yogyakarta city area, 90 informal actors were involved as respondents. Table 17 presents the average value 

of each factor and the value of collaboration intention, which was obtained from the answers of the respondents. It can 

be seen that the value of collaboration intention is 3.60. This means that the level of collaboration intention of informal 

actors in the city of Yogyakarta is neutral and close to agreeing to collaborate. 

Table 17. Results of descriptive analysis of respondents' answers in Yogyakarta municipality 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.60 4,00 3.75 3.70 4.21 3.86 

The summary of classical assumption test that was carried out before the regression analysis is shown in Table 18. 

The detailed results of the classical assumption test are shown in Appendix II. The results for all types of tests are 

fulfilled for the Yogyakarta city area, so it can be continued with regression analysis. 

Table 18. The summary of classical assumption test for Yogyakarta Municipality 

The result of normality test The result of multicollinearity test The result of heteroscedasticity test 

Residual data plot spread around 
the diagonal line 

Tolerance value for all variables is greater than 0.1, consisted of: 

environmental attitude (0.826), management commitment (0.640), 
and financial benefits (0.622), government support (0.757) and 

competitor pressure (0.686) 

The points are scattered randomly above 
and below the number 0 (zero) on the Y 

axis and does not form a certain pattern 

Kolmogorov-Smirnov statistical 
test has a significance level 

greater than 0.05 namely 0.975 

The Variance Inflation Factor (VIF) value for all variables is less 

than 10. consisted of: environmental attitude (1.211), management 
commitment (1.562), and financial benefits (1.608), government 

support (1.322) and competitor pressure (1.458) 

 

The regression result of driving factors on handling collaboration of used cell phones for second-hand market 

informal actors in the Yogyakarta municipality is presented in Table 19. It can be seen that the environmental attitude 

is the most significant driving factor compared to others. The calculation shows that the collaboration intention of 

informal actors in the Yogyakarta municipality is 3.60. 
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Table 19. The regression result for Yogyakarta municipality 

Model 
Unstandardized coefficients Standardized coefficients 

Sig. 
B Std. Beta t 

Constant 0.866 0.618  1.403 0.164 

Environmental attitude 0.396 0.118 0.343 3.372 0.001 

Management commitment -0.011 0.143 -0.009 -0.075 0.940 

Financial benefit 0.292 0.121 0.282 2.408 0.081 

Government support 0.014 0.106 0.014 0.135 0.839 

Competitor pressure 0.010 0.115 0.010 0.089 0.929 

Factors that affect collaboration intentions are seen if the significance value of α is smaller than (0.05). Then, these 

factors affect collaboration intentions in handling used cell phones. In the Yogyakarta municipality, one factor influences 

collaboration intentions in handling used cell phones, which is environmental attitude with a significance value of 0.002 

and financial benefit has a moderate impact with a significance level of 0.081. Based on the results of multiple 

determination (R2) of 0.274 (see Table 20), all predictors (independent variables) of collaboration can explain the 

variation of collaboration intention by 27.4% while 72.6% is influenced by other factors outside the model. 

Table 20. The R2 result for the driving factors of collaboration intention for Yogyakarta municipality 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.524 0.274 0.232 0.57013 

The most influential factors on the intention to collaborate in each region are presented in Figure 10. From the figure, 

the position of one region compared to other region in the Special Region of Yogyakarta Province can be seen. 

 

Figure 10. The most significant driving factors in each region in The Special Region of Yogyakarta Province, Indonesia 

4.3.6. The Special Region of Yogyakarta Province 

The results for the Special Region of Yogyakarta Province were obtained by processing the data from five regions, 

which included 424 respondents. The value of this collaboration intention for all actors was 3.744. It means that 

generally the respondents had the collaboration intention in handling used cell phones with formal actors. The values 

for each factor at the provincial level, which were obtained from the average values of the five regions, are shown in 

Table 21. 
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Table 21. Results of descriptive analysis of respondents' answers in Special Region of Yogyakarta Province 

Factor 
Collaboration 

intention 

Environmental 

Attitude 

Management 

commitment 

Financial 

benefit 

Government 

support 

Competitor 

pressure 

Average value 3.744 3.800 3.778 3.781 4.113 3.810 

Next, to obtain the factors that influence the collaboration intentions of all actors at the province level, the Structural 

Equation Modelling (SEM) approach was used. Before the structural model was formed, the CFA (Confirmatory Factor 

Analysis) was conducted on exogenous variables. For endogenous variables, CFA is not necessary, because there is only 

one variable. CFA is intended to check whether all questionnaire items can be used. There is no general rule in 

determining the cut-off value for loading factor (Doll et al., 1995). This paper specified the loading factor as more than 

0.5. In the exogenous CFA, the fit model was achieved with the p-value=0.665, χ2=210.536, GFI=0.960, AGFI=0.931, 

and RMSEA=0.000. Based on the value of the loading factor, there were two items deleted; the first item was the 

government support factor and the sixth item was competitor pressure. 

The structural model result is shown in Table 22. The structural fit model was obtained with p-value=0.051, 

χ2=343.389, GFI=0.945, AGFI=0.915, and RMSEA=0.019. It shows that the most significant driving factors in the 

Special Region of Yogyakarta Province is financial benefit and government support with the influence values of 0.231 

dan 0.150, respectively and the significance levels are 0.014 and 0.041, respectively. 

Table 22. Structural model result 

   Estimate S.E. C.R. P Label 

Collaboration intention ← Environmental attitude -0.049 0.033 -1.491 0.136 par_20 

Collaboration intention ← Management commitment 0.148 0.141 1.050 0.294 par_21 

Collaboration intention ← Financial benefit 0.231 0.094 2.463 0.014 par_22 

Collaboration intention ← Government support 0.150 0.073 2.048 0.041 par_23 

Collaboration intention ← Competitor pressure 0.113 0.093 1.216 0.224 par_24 

The coefficient of determination is 0.284, shown in Table 23, meaning that the five factors considered in this study 

describe collaboration intentions of 28.4%, and other factors form 71.6% of collaboration intentions. 

Table 23. Squared Multiple Correlations 

Variable Estimate 

Collaboration intention 0.284 

4.4. Discussion 

The results of each factor influencing collaboration intentions and their managerial implications are discussed as 

follows. 

4.4.1. Environmental Attitude 

The environmental attitude factor is the dominant factor influencing the intention to collaborate with informal actors 

in the Yogyakarta municipality and a moderate driving for informal actors in the Bantul Region. This factor is related 

to the attitude of informal actors towards the environment. It means that informal actors with high environmental 

attitudes will also show high collaboration intentions. 

The result shows that the average environmental attitude of informal actors in both Yogyakarta municipality and 

Bantul Region is 4, which means that the actors have a high environmental attitude. Furthermore, in terms of the level 

of education, the education background of informal actors in Yogyakarta is high school with 93.3%, while in Bantul, it 

is 92%. According to Latif et al. (2012) [75], education level has a significant impact on pro-environmental intention 

and behaviour. As Wenshun et al. (2011) [76] demonstrated, the difference in the education level correlates with 

environmental behaviour. Yin et al. (2014) [77] stated that differences in the education level will result in differences in 

the desire to carry out environmentally friendly behaviour. Thus, the higher a person's education level, the higher his 

concern for the environment. 

The results of this study are in line with Arshad et al. (2022) [40], where environmental concern significantly affects 

the ecological behaviour of employees in small and medium hotels in Pakistan. According to Chan et al. (2017) [39], 

environmental concern was positively related to ecological behaviour of international tourist hotel employees in Hong 

Kong. Likewise, He et al. (2018) [35] showed that employee and top management environmental awareness could affect 
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corporate environmental behaviour. In addition, Long et al. (2017) [42] demonstrated the positive and significant impact 

of the attitude toward environment factors on the environment. Still related to the influence of environmental attitude, 

the results of Okumus et al. (2019) [41] showed that the environmental concern of hotel employees in Turkey is the best 

predictor of ecological behaviour. Then, Testa et al. (2016) [36] showed that environmental awareness has a positive 

and significant effect on proactive environmental strategy. This also aligns with Zientara and Zamojska’s (2018) [44] 

research which demonstrated that environmental values were positively related to organizational citizenship behaviour 

for the environment (OCBE). 

The managerial implication of this study is that to maintain environmental attitudes, informal groups of actors should 

often hold discussions on environmental issues so that the understanding of the environment becomes even and equal 

among the actors. Through the Department of Trade and Cooperatives, the government can also provide information 

about the environment and its relation to used cell phones. In addition, the formal actors should conduct their social 

responsibilities, such as coaching informal actors to understand how to handle used cell phones so that they are safe for 

the environment and human beings. 

4.4.2. Management Commitment 

Management commitment in this study refers to the commitment of owners and employees in carrying out pro-

environmental activities, in this case, collaborating with formal parties in managing used cell phones. The results showed 

that the management commitment factor strongly influences the intention to collaborate of informal actors in Bantul and 

Sleman regions. As for the Gunungkidul Region actors, this factor has a moderate influence. The value of management 

commitment in the three regions is 3.8; 3.979; and 3.4 for Bantul, Sleman, and Gunungkidul, respectively. It can be seen 

that the management commitment of informal actors in Bantul and Sleman Regions is higher than that of the informal 

actors in Gunungkidul, so it can be said that it is in line with the level of influence. 

The strong influence of management commitment is in line with the research of Ates et al. (2012) [47], which showed 

that organizational commitment has a positive impact on the adoption of a proactive environmental strategy. It is also 

in line with the research of He et al. (2018) [35] which stated that one of the internal pressures in the form of commitment 

management affects corporate environmental behaviour. Research by Tariq et al. (2020) [43] found that a manager's 

environmental commitment strengthens the relationship between employees' environmental attitude and employees' 

ecological behavior. Yen and Yen (2012) [37] showed a positive and significant effect of top management commitment 

on environmental collaboration with suppliers and green purchasing activities. In addition, Yusliza et al. (2019) [46] 

found that top management commitment positively and significantly affects various green human resource management 

(GHRM) activities. Lee and Joo (2020) [52] show that top management is an essential factor which influences the level 

of collaboration between suppliers and customers in a green supply chain. 

Meanwhile, Burki et al (2019) [51] found that top management commitment has a positive and significant effect on 

green process innovation, while its influence on green managerial innovation is moderate. In contrast, the results of 

Bhatia and Jakhar (2021) [50] are not in line with this study, where top management commitment (TMCO) has no 

significant effect on green product innovation (GPI). 

With the results found in Bantul, Sleman, and Gunungkidul Region, the managerial implication that can be 

emphasized is that informal actors with a high level of management commitment need to be maintained, so that owners 

and employees of informal actors are always committed to carrying out activities that support environmental 

conservation. This commitment can be transmitted to other informal actors through meetings held in informal actors’ 

associations in several areas so that owners and employees will understand the importance of being committed to 

environmental conservation. Local and central governments and formal actors can also contribute to fostering and 

enhancing this management commitment factor by providing additional information and education related to 

environmental problems and their handling. 

4.4.3. Financial Benefit 

The strong influence of financial benefits on the collaboration intention occurred in informal actors in the Sleman 

Region and studies at the provincial level. It means that informal actors will intend to collaborate in managing used cell 

phones if they feel there are economic benefits for them. The effect of moderate financial benefits was found in actors 

in the Yogyakarta municipality area. 

The average value of the respondents' answers regarding the financial benefit factor was 3.983 for actors in Sleman 

Regency, and 3.781 for all provinces, which is the average value of financial benefits in all regions. The value of financial 

benefits to actors in the Yogyakarta municipality area is 3.7. The value of financial benefits that has a strong impact is 

more significant than those with a moderate influence. 

The results of this study are in line with the results of Wang et al. (2018) [59] found that cost factor significantly 

influences internal and external green practices. In addition, the used cell phones are usually sold through the informal 
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sector for cashback [55]. For managerial insight, the financial benefits for informal actors are one of the most important 

reasons for running their business. However, the role of these informal actors has not received adequate attention. 

Therefore, the formal actors should support the informal ones to collaborate in handling used cell phones. 

4.4.4. Government Support 

There are three regions and a study at the provincial level. It was found that the government support factor had a 

strong influence on the intention to collaborate in Kulon Progo, Sleman, and the Gunungkidul Region. Meanwhile, there 

was no moderate influence of the government support factor for actors in any region. The value of the government 

support factor in each region is 4.438, 4.019; and 3.7 for Kulonprogo, Sleman, and Gunungkidul, respectively. 

Meanwhile, the value of government support for actors in all provinces is 4.113. 

The government support questionnaire items show that the actors expect the government to support the 

implementation of pro-environment activities. It will encourage the actors to intend to collaborate in handling used cell 

phones with formal parties. Therefore, by looking at the value of government support from the Kulon Progo and Sleman 

regions, as well as at the provincial level, it seems that this value is very high. So, it can be interpreted that these actors 

expect the government to condition, provide information and technical assistance, popularize environmental 

management, and provide infrastructure for facilitating environmental activities. 

The result of the study is that government support significantly encourages collaboration intentions, which is in line 

with studies by Lee (2008) in which government involvement plays an important role in the willingness of suppliers to 

participate in the green supply chain. Also, in the research of He et al. (2018) [35], government pressure influenced 

corporate environmental behaviour. Ye et al. (2013) [33] showed that government pressure has a significant effect on 

managers' attitudes to RL implementation. Next, Nguyen et al. (2018) [78] investigated that laws and regulations play 

the most significant impacts on recycling behavioural intention, compared to environmental awareness and attitude 

toward recycling, social pressure, the cost of recycling, and the inconvenience of recycling. 

Furthermore, the management implication of this result is that the government is authorized to provide support for 

collaboration between formal and informal actors. This support can be in the form of rules, policies, facilities, resources, 

and information. So far, regulations related to e-waste in Indonesia can be found in [25]. However, these regulations, 

namely Government Regulation no. 101 of 2014, do not explicitly mention e-waste, but the waste in question is 

hazardous and toxic material waste in general. Thus, there are no specific regulations regarding e-waste management in 

Indonesia. 

4.4.5. Competitor Pressure 

The results show that the competitor pressure factor strongly influences informal actors in the Kulon Progo Region 

only and is also not seen as a moderate driving factor. It means the informal actors in Kulon Progo will be encouraged 

to do collaborative activities in handling used cell phones when their competitors carry out activities related to the 

environment. 

The value of competitor pressure for informal actors in the Kulon Progo Region is 3.982, which means this value is 

relatively high and higher than the value of competitor pressure in all provinces. From the number of informal actors in 

Kulon Progo, there are fewer informal actors compared to the other regions, and they are not spread throughout the 

region, so there is a possibility that the level of competition between informal actors will be high. 

The results of research related to competitor pressure are in line with the study of Weng et al. (2015) [65], which 

found that competitor pressure had a positive and significant effect on the company's green innovation activities. This 

is also in line with Ye et al. (2013) [33], where competitor pressure significantly affects managers' attitudes toward RL 

implementation. This finding is supported by previous research conducted by Riva and Gani (2020) [79], demonstrating 

that competitor pressure also positively affects the environmental performance of upscale hotels. Competitor initiatives 

and strategies guide the hotels to adopt green marketing practices. The managerial implication of this research is the 

need for the government and formal actors to provide counseling and training to upgrade the knowledge and skills of 

informal actors. 

Generally, the results of this study can be considered by stakeholders who may be involved in handling e-waste, 

mainly used cell phones in Indonesia. For the government as part of the policymakers, these results can be used as input 

for setting rules, providing information, providing assistance, funding assistance, etc., for the safe management of used 

cell phones. For formal actors such as mobile phone manufacturers, the results of this study can be considered in 

redesigning and promoting a program to take back used cell phones from consumers as a form of corporate social 

responsibility. In the end, informal actors' handling of used cell phones will not harm health and the environment but 

still provides economic benefits for informal actors. 

Taking into account the results of the coefficient determination in each region and the study at the provincial level, 

which is below 50%, it is still necessary to explore other factors that can motivate players in the second-hand cell phone 

market to collaborate in cell phone management. Furthermore, it is also essential to study the factors that can hinder 
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informal actors from collaborating with formal actors in handling used cell phones. Understanding the factors driving 

and inhibiting collaboration intentions among informal actors will make it easier to design policy-making and 

appropriate forms of collaboration. 

5. Conclusions 

Based on the analysis of collaboration intentions among informal actors, it was found that: 

 Informal actors intend to collaborate with formal actors in managing used cell phones, with an average intention 

value of 3.744. 

 The factors that have the most significant effect on collaboration intentions, including the environmental attitude, 

are the most substantial driving factor for informal actors in Yogyakarta Municipality, with a value of 0.343 and a 

significance level of 0.001. The management commitment has a strong impact in two areas, namely Bantul with a 

value of 0.321 and a significance level of 0.010, and Sleman Region with a value of 0.163 and a significance level 

of 0.040. The financial benefit strongly influenced the second-hand market players in the Sleman Region of 0.161 

with a significance value of 0.056, while the actors in the Yogyakarta municipality were 0.282 with a significance 

value of 0.081. Furthermore, the government support strongly encouraged collaboration among informal actors in 

Sleman, Kulon Progo, and the Gunungkidul Region with influence values and significance levels of, respectively, 

0.254 and 0.002; 0.326 and 0.015; and 0.388 and 0.004. The competitor pressure only appears as a positive and 

significant encouraging factor for informal actors in the Kulon Progo Region, with a value of 0.413 and a 

significance level of 0.013. 

 The structural equation modelling as the study for the provincial level showed that the two main factors that 

encourage all informal actors are financial benefits of 0.231 with a significance level of 0.014, while government 

support is 0.150 with a significance level of 0.041. 

 There is no form of collaboration between informal and formal actors in Indonesia in handling used cell phones. 

The results of this study can be used as a consideration for policymakers to regulate e-waste management, which 

mainly used cell phones. 

 Formal actors can also use the results of this study to promote the take-back program of used cell phones as a form 

of waste management through corporate social responsibility and collaboration with informal actors. 
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Appendix I 

The results of the reliability and validity test of the research questionnaire. 

Table A1-1. Reliability and validity test results 

 
Yogyakarta 

municipality1 

Sleman 

Region2 

Bantul 

Region1 

Gunungkidul 

Region1 

Kulonprogo 

Region1 

Collaboration intention 

Cronbach α 

0.931 

Cronbach 

α 0.852 

Cronbach α 

b 0.852 

Cronbach α 

0.941 

Cronbach α 

0.851 

Correlated item –Total Correlation 

1 You intend to take part in the collaborative activity 0.838 0.379 0.808 0.788 0.730 

2 
You will try to participate in the collaborative 

activity 
0.871 0.489 0.571 0.825 0.662 

3 You plan to take part in the collaborative activity 0.906 0.569 0.678 0.880 0.778 

4 
You are willing to participate in the collaborative 

activity 
0.922 0.434 0.813 0.916 0.676 

5 You wish to participate in the collaborative activity 0.913 0.471 0.660 0.789 0.444 

Environmental Attitude 

Cronbach α 

0.721 

Cronbach 

α 0.711 

Cronbach α 

0.711 

Cronbach α 

0.797 

Cronbach α 

0.782 

Correlated item –Total Correlation 

1 
Environmental issues need to be a priority in 
business management. 

0.598 0.466 0.408 0.591 0.561 

2 
Environmentally friendly behavior by the company 

can provide significant cost reductions. 
0.7 0.584 0.375 0.431 0.615 

3 
The company's environmentally friendly behavior 

can help companies enter new markets. 

0.876 

 
0.401 0.559 0.711 0.459 

4 

Environmentally friendly behavior carried out by 

the company can lead the company to become a 

leader in the market. 

0.75 0.683 0.572 0.601 0.822 

5 
Environmentally friendly behavior by the company 

can improve the company's image. 
0.624 0.348 0.419 0.577 0.389 

Commitment Management 

Cronbach α 

0.844 

Cronbach 

α 0.741 

Cronbach α 

0.741 

Cronbach α 

0.905 

Cronbach α 

0.784 

Correlated item –Total Correlation 

1 

All members of the organization/company (owner, 

manager, and employee) are committed to 
environmental management and policies. 

0.8 0.349 0.408 0.723 0.483 

2 
Organizational/company culture supports 

environmental conservation activities 
0.687 0.654 0.568 0.895 0.697 

3 

The organization/company directs and facilitates 

the implementation of environmental conservation 
activities 

0.867 0.548 0.589 0.790 0.457 

4 
There are ongoing efforts to support environmental 

conservation activities 
0.802 0.751 0.671 0.807 0.707 

5 
There is environmental related training for 

employees 
0.796 0.507 0.312 0.611 0.425 

Financial Benefits 

Cronbach α 

0.899 

Cronbach 

α 0.710 

Cronbach α 

0.710 

Cronbach α 

0.793 

Cronbach α 

0.892 

Correlated item –Total Correlation 

1 Potential for financial assistance 0.898 0.664 0.466 0.463 0.774 

2 
Gaining economic benefits in the form of reducing 

costs while helping to protect the environment 
0.903 0.608 0.308 0.406 0.806 

3 
Be more competitive by promoting achievements 

in the environmental field 
0.791 0.516 0.596 0.683 0.578 

4 Can survive in the market in the long term 0.76 0.343 0.542 0.589 0.757 

5 
Potential to get financial and technical 

management guidance 
0.888 0.451 0.471 0.744 0.776 

Government Support 

Cronbach α 

0.959 

Cronbach 

α 0.773 

Cronbach α 

0.773 

Cronbach α 

0.941 

Cronbach α 

0.852 

Correlated item –Total Correlation 

1 
The government needs to coordinate 

environmental conservation initiatives 
0.866 0.682 0.728 0.826 0.696 

2 
Government needs to increase funding for 

environmental conservation initiatives 
0.928 0.616 0.316 0.903 0.707 

3 
The government needs to provide information and 
technical assistance to small and medium-sized 

enterprises related to environmental conservation. 

0.948 0.707 0.503 0.837 0.469 
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4 
The government needs to popularize knowledge 

about environmental management. 
0.953 0.509 0.644 0.828 0.794 

5 
The government needs to build infrastructure to 

facilitate environmental conservation initiatives 
0.944 0.782 0.613 0.802 0.667 

Competition Pressure 

Cronbach α 

0.944 

Cronbach 

α 0.808 

Cronbach α 

0.808 

Cronbach α 

0.909 

Cronbach α 

0.887 

Correlated item –Total Correlation 

1 
Competitors comply with environmental 

regulations 
0.883 0.728 0.671 0.767 0.716 

2 
Competitors carry out environmental conservation 

activities 
0.926 0.769 0.576 0.804 0.740 

3 
Competitors are committed to various stakeholders 
in environmental conservation activities 

0.842 0.764 0.626 0.716 0.768 

4 
Competitors collaborate with professionals to 

support environmental conservation 
0.907 0.564 0.520 0.694 0.697 

5 
Competitors set environmental standards for their 

products and operations 
0.798 0.621 0.357 0.787 0.776 

6 
Competitors get new business opportunities when 
carrying out environmental conservation 

0.812 0.574 0.331 0.637 0.474 

7 
Competitors promote successful implementation of 

environmental conservation 
0.929 0.578 0.742 0.673 0.613 

Note: 1. Validity test for the area of Yogyakarta City, Bantul Regency, Gunungkidul Regency, and Kulonprogo Regency using answers from 30 respondents. The validity 

test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 30-2=28. Based on the level of confidence and degrees of freedom, the R table 

value is 0.3061, so the questionnaire item is said to be valid if the calculated r value is greater than r table and is positive. 2. The validity test for the Sleman Regency area 

uses answers from 40 respondents. The validity test uses a 95% confidence level (α=5%) with degrees of freedom (df)=n-2, which means 40-2=38. Based on the level of 

confidence and degrees of freedom, the R table value is 0.2638, so the questionnaire item is said to be valid if the calculated r value is more than r table and is positive. 

Appendix II 

Classical assumption test results. 

A2-1. Normality Test Results 

The results of the normality test are displayed in the form of a plot of residual data, which is shown in Figure A2-1 

and the results of the Kolmogorov-Smirnov test in Table A2-1. From Figure A2-1 it can be seen that the data plot is 

spread around the diagonal line, which means the model fulfill the assumption of normality. Moreover, from Table A2-

1 it is shown that the value of the Kolmogorov-Smirnov statistical test in the five research areas has a significance level 

greater than 0.05, so that the regression model in all regions meets the normality test. 

Normal P-P Plot of Regression Standardized Residual 

Dependent Variable: Collaboration intention 

   

(a) Gunungkidul Regency (b) Bantul Regency (c) Kulonprogo Regency 

          
(d) Sleman Regency                                                  (e) Yogyakarta City 

Figure A2-1. Result of residual data plot from each region 
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Table A2-1. Result of Kolmogorov-Smirnov test 

One-Sample Kolmogorov-Smirnov Test One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual  Unstandardized Residual 

Kolmogorov-Smirnov Z 0.631 Kolmogorov-Smirnov Z 0.678 

Asymp. Sig. (2-tailed) 0.820 Asymp. Sig. (2-tailed) 0.748 

a. Test distribution is Normal 
b. Calculate from data 

a. Test distribution is Normal 
b. Calculate from data 

(a) Gunungkidul Regency  (b) Bantul Regency  

One-Sample Kolmogorov-Smirnov Test One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual  Unstandardized Residual 

Kolmogorov-Smirnov Z 0.636 Kolmogorov-Smirnov Z 0.668 

Asymp. Sig. (2-tailed) 0.813 Asymp. Sig. (2-tailed) 0.764 

a. Test distribution is Normal 

b. Calculate from data 

a. Test distribution is Normal 

b. Calculate from data 

(c) Kulonprogo Regency  (d) Sleman Regency  

One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual 

Kolmogorov-Smirnov Z 0.975 

Asymp. Sig. (2-tailed) 0.298 

a. Test distribution is Normal 
b. Calculate from data 

(e) Yogyakarta City  

A2-2. Multicollinearity Test Results 

The results of the multicollinearity test are presented in Table A2-2. From the figure, it can be seen that the tolerance 

value for all variables is greater than 0.1 and the Variance Inflation Factor (VIF) value for all variables is less than 10, 

in all research areas. Thus, it can be concluded that there is no multicollinearity between the independent variables. 

Table A2-2. Result of multicollinearity test 

Variable 
Collinearity Statistics 

Variable 
Collinearity Statistics 

Tolerance VIF Tolerance VIF 

Environmental attitude 0.766 1.306 Environmental attitude 0.776 1.289 

Management commitment 0.530 1.887 Management commitment 0.727 1.375 

Financial benefit 0.368 2.714 Financial benefit 0.564 1.772 

Government support 0.740 1.383 Government support 0.723 1.383 

Competitor pressure 0.337 2.967 Competitor pressure 0.413 2.442 

(a) Gunungkidul Regency  (b) Bantul Regency  

Variable 
Collinearity Statistics 

Variable 
Collinearity Statistics 

Tolerance VIF Tolerance VIF 

Environmental attitude 0.700 1.428 Environmental attitude 0.851 1.175 

Management commitment 0.588 1.699 Management commitment 0.900 1.111 

Financial benefit 0.694 1.442 Financial benefit 0.800 1.250 

Government support 0.893 1.119 Government support 0.866 1.155 

Competitor pressure 0.583 1.717 Competitor pressure 0.733 1.364 

(c) Kulonprogo Regency  (d) Sleman Regency  

Variable 
Collinearity Statistics 

Tolerance VIF 

Environmental attitude 0.826 1.211 

Management commitment 0.640 1.562 

Financial benefit 0.622 1.608 

Government support 0.757 1.322 

Competitor pressure 0.686 1.458 

(e) Yogyakarta City  
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A2-3. Heteroscedasticity Test Results 

In this study, the heteroscedasticity test was carried out using the Park test. The results of the heteroscedasticity test 

are displayed in the form of a scatterplot which is presented in Figure A2-2. From the figure, it can be seen that the 

points are scattered randomly above and below the number 0 (zero) on the Y axis and does not form a certain pattern. 

This means that there is no heteroscedasticity in the regression model. 

Scatterplot: Dependent Variable: Collaboration intention 

  

(a) Gunungkidul Regency  (b) Bantul Regency  

  

(c) Kulonprogo Regency (d) Sleman Regency  

 

(e) Yogyakarta City  

Figure A2-2. Result of heteroscedasticity test 



 
 
 
 
 
 
 
 
 
 

Tampilan CEJ pada web Scopus: 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

 

 

 

 

 

    



CiteScore

3.6 =

Calculated on 05 May, 2022

CiteScoreTracker 2022

5.3 =

Last updated on 05 March, 2023 • Updated monthly

Source details

Civil Engineering Journal (Iran)
Scopus coverage years: from 2020 to Present

Publisher: Salehan Institute of Higher Education

ISSN: 2676-6957 E-ISSN: 2476-3055

Subject area: Earth and Planetary Sciences: Geotechnical Engineering and Engineering Geology

Engineering: Building and Construction Engineering: Civil and Structural Engineering

Environmental Science: Environmental Engineering

Source type: Journal

  View all documents ▻  Set document alert  Save to source list Source Homepage

CiteScore 2021

3.6


SJR 2021

0.981


SNIP 2021

2.632


CiteScore CiteScore rank & trend Scopus content coverage

i Improved CiteScore methodology

CiteScore 2021 counts the citations received in 2018-2021 to articles, reviews, conference papers, book chapters and data

papers published in 2018-2021, and divides this by the number of publications published in 2018-2021.  ▻Learn more

×

2021


1,276 Citations 2018 - 2021

353 Documents 2018 - 2021



2,884 Citations to date

549 Documents to date

CiteScore rank 2021

Category Rank Percentile

Earth and Planetary
Sciences

 
#70/203 65th

 

Engineering  
#77/211 63rd

 



Geotechnical
Engineering and
Engineering
Geology

Building and
Construction

 ▻View CiteScore methodology  ▻CiteScore FAQ  🔗Add CiteScore to your site

https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.civilejournal.org&locationID=8&categoryID=8&eid=&issn=26766957&linkType=JournalHomePage&year=&dig=71a7458ec8761ff78208aeedf4bf5aed
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=21101033903&docType=ar,re,cp,dp,ch&citedYear=2022,2021,2020,2019&years=2022,2021,2020,2019&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=21101033903&years=2022,2021,2020,2019&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED


Terms and conditions Privacy policy

Copyright © Elsevier B.V  . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies .

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/


 
 
 
 
 
 
 
 
 
 

Tampilan CEJ pada web Scimagojr  
 
 
 
 
 
 
 
 
 

 
 

 
 

 

 

 

 

 

 

    



4/2/23, 10:23 AM Civil Engineering Journal (Iran)

https://www.scimagojr.com/journalsearch.php?q=21101033903&tip=sid&clean=0 1/7

also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

Civil Engineering Journal (Iran)

COUNTRY

Iran

SUBJECT AREA AND
CATEGORY

Earth and Planetary
Sciences

Engineering

Environmental
Science

PUBLISHER

Salehan Institute of
Higher Education

H-INDEX

17

PUBLICATION TYPE

Journals

ISSN

24763055, 26766957

COVERAGE

2020-2021

INFORMATION

Homepage

How to publish in this
journal

kavianpour@civilejour
nal.org

Enter Journal Title, ISSN or Publisher Name  

Capta atención con tu dominio

El mejor precio para ti. Encuentra tu dominio

GoDaddy Com

Universities and research
institutions in Iran

Media Ranking in Iran

Geotechnical
Engineering and
Engineering
Geology

Building and
Construction
Civil and
Structural
Engineering

Environmental
Engineering

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=IR
https://www.scimagojr.com/journalrank.php?area=1900
https://www.scimagojr.com/journalrank.php?area=2200
https://www.scimagojr.com/journalrank.php?area=2300
https://www.scimagojr.com/journalsearch.php?q=Salehan%20Institute%20of%20Higher%20Education&tip=pub
https://www.civilejournal.org/index.php/cej
https://www.civilejournal.org/index.php/cej/about/submissions
mailto:kavianpour@civilejournal.org
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZJCuzPEoZNnsMZmooQPLpJyIDK_xqaduipbW18IPrKLisIwkEAEgkNnHe2DpgoCAkA6gAdyzgP4DyAEJqAMByAPLBKoEgAJP0MQQBp0zduVOyR55Zmp5JwkaKXkOz2t-djwgnZoAdtJcpVRmd7jKZ3oE-a34snnFmtr6oYYP4dB6S7KggsjhEcBXwXg00yFPJPaKKwwFQ4JdwzU1uSM9Y8P0H_p0NUo3wo1jjoepX5exNxE6eBqXjsGx05G5wXbFtA-cCwLVsA-v2FFAG16LEog9wMw7eSXVfA0DL3i-7c53nd7g8GRsBk-onO_oYAhkd9bffiHJlwgcYQBHfRFG21pWVnZZgAjdSHBruyYOCwMOCPzSnIWm0c8_wmuMp_PkJd9NFtiWnI06w3vBLM4LyJLNfJ1XTHLycPE_EN96SK7ERAdsF2BywAS__YyG-QOgBi6AB4WhqsICqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEmgkmaHR0cHM6Ly93d3cuZ29kYWRkeS5jb20vZXMtZXMvZG9taW5pb3OxCTAyjFjGjj2UgAoByAsB4AsBgAwBuAwB2BMNiBQB0BUB-BYBgBcB&num=1&cid=CAQSPADUE5ymg84_8TeffUssFAs6ZWNVVEQ_QEU_Vr5Xw4vd6S9dJVWITw6hKzGzgZ2bXRr0pVIsdTlozEGRnRgB&sig=AOD64_0dI32-wfjAsriJdRrZPwUQVYtYyA&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://ad.doubleclick.net/ddm/trackclk/N797029.134426GOOGLEDISPLAYNETWO/B24588068.337147383%3Bdc_trk_aid%3D528921035%3Bdc_trk_cid%3D97123117%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bltd%3D%3Fhttps://www.godaddy.com/es-es/dominios%3Fisc%3Desrow%26cdtl%3Dctv_d
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZJCuzPEoZNnsMZmooQPLpJyIDK_xqaduipbW18IPrKLisIwkEAEgkNnHe2DpgoCAkA6gAdyzgP4DyAEJqAMByAPLBKoEgAJP0MQQBp0zduVOyR55Zmp5JwkaKXkOz2t-djwgnZoAdtJcpVRmd7jKZ3oE-a34snnFmtr6oYYP4dB6S7KggsjhEcBXwXg00yFPJPaKKwwFQ4JdwzU1uSM9Y8P0H_p0NUo3wo1jjoepX5exNxE6eBqXjsGx05G5wXbFtA-cCwLVsA-v2FFAG16LEog9wMw7eSXVfA0DL3i-7c53nd7g8GRsBk-onO_oYAhkd9bffiHJlwgcYQBHfRFG21pWVnZZgAjdSHBruyYOCwMOCPzSnIWm0c8_wmuMp_PkJd9NFtiWnI06w3vBLM4LyJLNfJ1XTHLycPE_EN96SK7ERAdsF2BywAS__YyG-QOgBi6AB4WhqsICqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEmgkmaHR0cHM6Ly93d3cuZ29kYWRkeS5jb20vZXMtZXMvZG9taW5pb3OxCTAyjFjGjj2UgAoByAsB4AsBgAwBuAwB2BMNiBQB0BUB-BYBgBcB&num=1&cid=CAQSPADUE5ymg84_8TeffUssFAs6ZWNVVEQ_QEU_Vr5Xw4vd6S9dJVWITw6hKzGzgZ2bXRr0pVIsdTlozEGRnRgB&sig=AOD64_0dI32-wfjAsriJdRrZPwUQVYtYyA&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://ad.doubleclick.net/ddm/trackclk/N797029.134426GOOGLEDISPLAYNETWO/B24588068.337147383%3Bdc_trk_aid%3D528921035%3Bdc_trk_cid%3D97123117%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bltd%3D%3Fhttps://www.godaddy.com/es-es/dominios%3Fisc%3Desrow%26cdtl%3Dctv_d
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZJCuzPEoZNnsMZmooQPLpJyIDK_xqaduipbW18IPrKLisIwkEAEgkNnHe2DpgoCAkA6gAdyzgP4DyAEJqAMByAPLBKoEgAJP0MQQBp0zduVOyR55Zmp5JwkaKXkOz2t-djwgnZoAdtJcpVRmd7jKZ3oE-a34snnFmtr6oYYP4dB6S7KggsjhEcBXwXg00yFPJPaKKwwFQ4JdwzU1uSM9Y8P0H_p0NUo3wo1jjoepX5exNxE6eBqXjsGx05G5wXbFtA-cCwLVsA-v2FFAG16LEog9wMw7eSXVfA0DL3i-7c53nd7g8GRsBk-onO_oYAhkd9bffiHJlwgcYQBHfRFG21pWVnZZgAjdSHBruyYOCwMOCPzSnIWm0c8_wmuMp_PkJd9NFtiWnI06w3vBLM4LyJLNfJ1XTHLycPE_EN96SK7ERAdsF2BywAS__YyG-QOgBi6AB4WhqsICqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEmgkmaHR0cHM6Ly93d3cuZ29kYWRkeS5jb20vZXMtZXMvZG9taW5pb3OxCTAyjFjGjj2UgAoByAsB4AsBgAwBuAwB2BMNiBQB0BUB-BYBgBcB&num=1&cid=CAQSPADUE5ymg84_8TeffUssFAs6ZWNVVEQ_QEU_Vr5Xw4vd6S9dJVWITw6hKzGzgZ2bXRr0pVIsdTlozEGRnRgB&sig=AOD64_0dI32-wfjAsriJdRrZPwUQVYtYyA&client=ca-pub-7636113250813806&rf=1&nb=7&adurl=https://ad.doubleclick.net/ddm/trackclk/N797029.134426GOOGLEDISPLAYNETWO/B24588068.337147383%3Bdc_trk_aid%3D528921035%3Bdc_trk_cid%3D97123117%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bltd%3D%3Fhttps://www.godaddy.com/es-es/dominios%3Fisc%3Desrow%26cdtl%3Dctv_d
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZJCuzPEoZNnsMZmooQPLpJyIDK_xqaduipbW18IPrKLisIwkEAEgkNnHe2DpgoCAkA6gAdyzgP4DyAEJqAMByAPLBKoEgAJP0MQQBp0zduVOyR55Zmp5JwkaKXkOz2t-djwgnZoAdtJcpVRmd7jKZ3oE-a34snnFmtr6oYYP4dB6S7KggsjhEcBXwXg00yFPJPaKKwwFQ4JdwzU1uSM9Y8P0H_p0NUo3wo1jjoepX5exNxE6eBqXjsGx05G5wXbFtA-cCwLVsA-v2FFAG16LEog9wMw7eSXVfA0DL3i-7c53nd7g8GRsBk-onO_oYAhkd9bffiHJlwgcYQBHfRFG21pWVnZZgAjdSHBruyYOCwMOCPzSnIWm0c8_wmuMp_PkJd9NFtiWnI06w3vBLM4LyJLNfJ1XTHLycPE_EN96SK7ERAdsF2BywAS__YyG-QOgBi6AB4WhqsICqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEmgkmaHR0cHM6Ly93d3cuZ29kYWRkeS5jb20vZXMtZXMvZG9taW5pb3OxCTAyjFjGjj2UgAoByAsB4AsBgAwBuAwB2BMNiBQB0BUB-BYBgBcB&num=1&cid=CAQSPADUE5ymg84_8TeffUssFAs6ZWNVVEQ_QEU_Vr5Xw4vd6S9dJVWITw6hKzGzgZ2bXRr0pVIsdTlozEGRnRgB&sig=AOD64_0dI32-wfjAsriJdRrZPwUQVYtYyA&client=ca-pub-7636113250813806&rf=1&nb=1&adurl=https://ad.doubleclick.net/ddm/trackclk/N797029.134426GOOGLEDISPLAYNETWO/B24588068.337147383%3Bdc_trk_aid%3D528921035%3Bdc_trk_cid%3D97123117%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bltd%3D%3Fhttps://www.godaddy.com/es-es/dominios%3Fisc%3Desrow%26cdtl%3Dctv_d
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CZJCuzPEoZNnsMZmooQPLpJyIDK_xqaduipbW18IPrKLisIwkEAEgkNnHe2DpgoCAkA6gAdyzgP4DyAEJqAMByAPLBKoEgAJP0MQQBp0zduVOyR55Zmp5JwkaKXkOz2t-djwgnZoAdtJcpVRmd7jKZ3oE-a34snnFmtr6oYYP4dB6S7KggsjhEcBXwXg00yFPJPaKKwwFQ4JdwzU1uSM9Y8P0H_p0NUo3wo1jjoepX5exNxE6eBqXjsGx05G5wXbFtA-cCwLVsA-v2FFAG16LEog9wMw7eSXVfA0DL3i-7c53nd7g8GRsBk-onO_oYAhkd9bffiHJlwgcYQBHfRFG21pWVnZZgAjdSHBruyYOCwMOCPzSnIWm0c8_wmuMp_PkJd9NFtiWnI06w3vBLM4LyJLNfJ1XTHLycPE_EN96SK7ERAdsF2BywAS__YyG-QOgBi6AB4WhqsICqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEmgkmaHR0cHM6Ly93d3cuZ29kYWRkeS5jb20vZXMtZXMvZG9taW5pb3OxCTAyjFjGjj2UgAoByAsB4AsBgAwBuAwB2BMNiBQB0BUB-BYBgBcB&num=1&cid=CAQSPADUE5ymg84_8TeffUssFAs6ZWNVVEQ_QEU_Vr5Xw4vd6S9dJVWITw6hKzGzgZ2bXRr0pVIsdTlozEGRnRgB&sig=AOD64_0dI32-wfjAsriJdRrZPwUQVYtYyA&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://ad.doubleclick.net/ddm/trackclk/N797029.134426GOOGLEDISPLAYNETWO/B24588068.337147383%3Bdc_trk_aid%3D528921035%3Bdc_trk_cid%3D97123117%3Bdc_lat%3D%3Bdc_rdid%3D%3Btag_for_child_directed_treatment%3D%3Btfua%3D%3Bltd%3D%3Fhttps://www.godaddy.com/es-es/dominios%3Fisc%3Desrow%26cdtl%3Dctv_d
https://www.scimagoir.com/rankings.php?country=IRN
https://www.scimagomedia.com/rankings.php?country=Iran
https://www.scimagojr.com/journalrank.php?category=1909
https://www.scimagojr.com/journalrank.php?category=2215
https://www.scimagojr.com/journalrank.php?category=2205
https://www.scimagojr.com/journalrank.php?category=2305


4/2/23, 10:23 AM Civil Engineering Journal (Iran)

https://www.scimagojr.com/journalsearch.php?q=21101033903&tip=sid&clean=0 2/7

SCOPE

Civil Engineering Journal (C.E.J) welcomes contributions which promote the exchange of ideas and rational discourse between
practicing educators and civil engineering researchers all over the world. C.E.J provides researchers and practitioners in
structural and civil engineering with a unique forum for disseminating new ideas and techniques with significant potential
impact. The C.E.J is dedicated to advancing the boundary of knowledge and technology by encouraging cross-disciplinary
researches and innovative applications in major engineering projects. The journal intends to capture and archive in a timely
manner and in one venue significant advancements of a broad field that encompasses, but not limited to: • Construction and
Building Materials • Structural and Earthquake Engineering • Rock Mechanics and Geotechnical Engineering • Environmental
Engineering • Water Science and Engineering • Transportation Engineering • Ocean and Marine Engineering • Urban Engineering •
Surveying Engineering

Join the conversation about this journal

Journal of nursing and care

Truly International Journal

Journal Allots DOI by Cross Ref to all

Articles

iosrjournals.org

OPEN

Structural Engineering Open

SPACE GASS

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CSd73zfEoZLjKL5eL9fwP_p28oAT4mvjja_HYxOmcCqycwLvaGhABIJDZx3tg6YKAgJAOoAHlgN7gA8gBAakCBDlUrNshSj6oAwHIA8MEqgT_AU_QYYFNY6hP4jn-_EOgMR_024h1I8rJlz73zSKMb38tpXtROQSrnZI3I0MXrLCeFCuWQ_gB9Y1hcGfjbf6MZcjkYvZbZlddR5rW8pU1y-BUs4bQ5mENoYH_rQQ6icjlPpJGAGVlzrx2RzUTt0zDgKEnWwHbso8kTKkFpYndfK7y5LStaPrDJU07d_NqYjVigG4VMOreiv1S88lrEwttZxGY3nSTVHM4x5FoSculk6bUhaG2n__uTUH4Lir4ZFC4KgxZtXOFMHhHcVdnxurvOGbmISQYc1k7f5UalbU3XiDsy1unfejpKQoo_rp855TBidsIvIID0_N0RR-KCJqSWcAE4oWx1r0CoAZmgAeD_6EfqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQnL3V7ti_NKfYAKAZgLAcgLAbgMAdgTDIgUBNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSPADUE5ymRQJi9TLKfVUaWywwmaWtUnwislNmZ_QyDyryqwD7fyy_w78ZNBpUtfiiiZgOSj5DfPQj2SiTFhgB&sig=AOD64_24BzAnAR7FN39Q-AQXN85TUjmzrQ&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=http://www.iosrjournals.org%3Fgclid%3DEAIaIQobChMI-OSInZyK_gIVl0WdCR3-Dg9EEAEYASAAEgLmZ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CSd73zfEoZLjKL5eL9fwP_p28oAT4mvjja_HYxOmcCqycwLvaGhABIJDZx3tg6YKAgJAOoAHlgN7gA8gBAakCBDlUrNshSj6oAwHIA8MEqgT_AU_QYYFNY6hP4jn-_EOgMR_024h1I8rJlz73zSKMb38tpXtROQSrnZI3I0MXrLCeFCuWQ_gB9Y1hcGfjbf6MZcjkYvZbZlddR5rW8pU1y-BUs4bQ5mENoYH_rQQ6icjlPpJGAGVlzrx2RzUTt0zDgKEnWwHbso8kTKkFpYndfK7y5LStaPrDJU07d_NqYjVigG4VMOreiv1S88lrEwttZxGY3nSTVHM4x5FoSculk6bUhaG2n__uTUH4Lir4ZFC4KgxZtXOFMHhHcVdnxurvOGbmISQYc1k7f5UalbU3XiDsy1unfejpKQoo_rp855TBidsIvIID0_N0RR-KCJqSWcAE4oWx1r0CoAZmgAeD_6EfqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQnL3V7ti_NKfYAKAZgLAcgLAbgMAdgTDIgUBNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSPADUE5ymRQJi9TLKfVUaWywwmaWtUnwislNmZ_QyDyryqwD7fyy_w78ZNBpUtfiiiZgOSj5DfPQj2SiTFhgB&sig=AOD64_24BzAnAR7FN39Q-AQXN85TUjmzrQ&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=http://www.iosrjournals.org%3Fgclid%3DEAIaIQobChMI-OSInZyK_gIVl0WdCR3-Dg9EEAEYASAAEgLmZ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CSd73zfEoZLjKL5eL9fwP_p28oAT4mvjja_HYxOmcCqycwLvaGhABIJDZx3tg6YKAgJAOoAHlgN7gA8gBAakCBDlUrNshSj6oAwHIA8MEqgT_AU_QYYFNY6hP4jn-_EOgMR_024h1I8rJlz73zSKMb38tpXtROQSrnZI3I0MXrLCeFCuWQ_gB9Y1hcGfjbf6MZcjkYvZbZlddR5rW8pU1y-BUs4bQ5mENoYH_rQQ6icjlPpJGAGVlzrx2RzUTt0zDgKEnWwHbso8kTKkFpYndfK7y5LStaPrDJU07d_NqYjVigG4VMOreiv1S88lrEwttZxGY3nSTVHM4x5FoSculk6bUhaG2n__uTUH4Lir4ZFC4KgxZtXOFMHhHcVdnxurvOGbmISQYc1k7f5UalbU3XiDsy1unfejpKQoo_rp855TBidsIvIID0_N0RR-KCJqSWcAE4oWx1r0CoAZmgAeD_6EfqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQnL3V7ti_NKfYAKAZgLAcgLAbgMAdgTDIgUBNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSPADUE5ymRQJi9TLKfVUaWywwmaWtUnwislNmZ_QyDyryqwD7fyy_w78ZNBpUtfiiiZgOSj5DfPQj2SiTFhgB&sig=AOD64_24BzAnAR7FN39Q-AQXN85TUjmzrQ&client=ca-pub-7636113250813806&rf=1&nb=7&adurl=http://www.iosrjournals.org%3Fgclid%3DEAIaIQobChMI-OSInZyK_gIVl0WdCR3-Dg9EEAEYASAAEgLmZ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CSd73zfEoZLjKL5eL9fwP_p28oAT4mvjja_HYxOmcCqycwLvaGhABIJDZx3tg6YKAgJAOoAHlgN7gA8gBAakCBDlUrNshSj6oAwHIA8MEqgT_AU_QYYFNY6hP4jn-_EOgMR_024h1I8rJlz73zSKMb38tpXtROQSrnZI3I0MXrLCeFCuWQ_gB9Y1hcGfjbf6MZcjkYvZbZlddR5rW8pU1y-BUs4bQ5mENoYH_rQQ6icjlPpJGAGVlzrx2RzUTt0zDgKEnWwHbso8kTKkFpYndfK7y5LStaPrDJU07d_NqYjVigG4VMOreiv1S88lrEwttZxGY3nSTVHM4x5FoSculk6bUhaG2n__uTUH4Lir4ZFC4KgxZtXOFMHhHcVdnxurvOGbmISQYc1k7f5UalbU3XiDsy1unfejpKQoo_rp855TBidsIvIID0_N0RR-KCJqSWcAE4oWx1r0CoAZmgAeD_6EfqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQnL3V7ti_NKfYAKAZgLAcgLAbgMAdgTDIgUBNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSPADUE5ymRQJi9TLKfVUaWywwmaWtUnwislNmZ_QyDyryqwD7fyy_w78ZNBpUtfiiiZgOSj5DfPQj2SiTFhgB&sig=AOD64_24BzAnAR7FN39Q-AQXN85TUjmzrQ&client=ca-pub-7636113250813806&rf=1&nb=1&adurl=http://www.iosrjournals.org%3Fgclid%3DEAIaIQobChMI-OSInZyK_gIVl0WdCR3-Dg9EEAEYASAAEgLmZ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CSd73zfEoZLjKL5eL9fwP_p28oAT4mvjja_HYxOmcCqycwLvaGhABIJDZx3tg6YKAgJAOoAHlgN7gA8gBAakCBDlUrNshSj6oAwHIA8MEqgT_AU_QYYFNY6hP4jn-_EOgMR_024h1I8rJlz73zSKMb38tpXtROQSrnZI3I0MXrLCeFCuWQ_gB9Y1hcGfjbf6MZcjkYvZbZlddR5rW8pU1y-BUs4bQ5mENoYH_rQQ6icjlPpJGAGVlzrx2RzUTt0zDgKEnWwHbso8kTKkFpYndfK7y5LStaPrDJU07d_NqYjVigG4VMOreiv1S88lrEwttZxGY3nSTVHM4x5FoSculk6bUhaG2n__uTUH4Lir4ZFC4KgxZtXOFMHhHcVdnxurvOGbmISQYc1k7f5UalbU3XiDsy1unfejpKQoo_rp855TBidsIvIID0_N0RR-KCJqSWcAE4oWx1r0CoAZmgAeD_6EfqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHAdIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQnL3V7ti_NKfYAKAZgLAcgLAbgMAdgTDIgUBNAVAZgWAfgWAYAXAQ&ae=1&num=1&cid=CAQSPADUE5ymRQJi9TLKfVUaWywwmaWtUnwislNmZ_QyDyryqwD7fyy_w78ZNBpUtfiiiZgOSj5DfPQj2SiTFhgB&sig=AOD64_24BzAnAR7FN39Q-AQXN85TUjmzrQ&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=http://www.iosrjournals.org%3Fgclid%3DEAIaIQobChMI-OSInZyK_gIVl0WdCR3-Dg9EEAEYASAAEgLmZ_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=COb4-zfEoZNLOL5ajogPdrpG4BMLEv4FhhNDmv-kQwI23ARABIJDZx3tg6YKAgJAOoAG5r_HTAcgBCakCuUWLu4Jupj6oAwHIA8sEqgSQAk_QQ-8dVvugCtYoQ_hlF9YNoM4SPdmi4SFG13OC5Q87Nh3MoZOuTtcT4Uk52twgjcFJ0lqOJv9JYOkUf9ysxHDy3bRSIYnxmCk-rBoYCEaFkJpS8lG7RDWrFzKS5ax65fal0305BWYinIrS3fWknOCINyky7fca4HJQiNV5MD5jMCgGJNX7yp8E3wKgZwwmDXdTc0AbBLeIU-_A6KC4EpkVwqgQtaDQ9KtOzJwCUPovxZBY5r9r5DNlMC85kVHgjQsW6dIbKHCjWS2HJPLmxQL7gCp-tl4hYvGvj4FPkJvql6FSTscO3CdczeXT1CetN7QYAPF0jqR6NQ3TZ43MdyOZ7vLE7EULtmqi0fWwq_PnwASynOOonwOgBi6AB6_QjqwCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQk-ZfOQ1W-0DIAKAZgLAcgLAeALAYAMAbgMAbgT5APYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSPADUE5ymJHkFpBvzjXKyop_YLqWwSPQmIWugm6h0A2JziL8OZe-5msuAc-N0ZBcu4S8TeYa9HPbXs0r2AxgB&sig=AOD64_1yvrbGWIDY1UTQC4ncjDWS1IAMiw&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://www.spacegass.com/%3Fgclid%3DEAIaIQobChMIkumInZyK_gIVlpFoCh1dVwRHEAEYASAAEgLuffD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=COb4-zfEoZNLOL5ajogPdrpG4BMLEv4FhhNDmv-kQwI23ARABIJDZx3tg6YKAgJAOoAG5r_HTAcgBCakCuUWLu4Jupj6oAwHIA8sEqgSQAk_QQ-8dVvugCtYoQ_hlF9YNoM4SPdmi4SFG13OC5Q87Nh3MoZOuTtcT4Uk52twgjcFJ0lqOJv9JYOkUf9ysxHDy3bRSIYnxmCk-rBoYCEaFkJpS8lG7RDWrFzKS5ax65fal0305BWYinIrS3fWknOCINyky7fca4HJQiNV5MD5jMCgGJNX7yp8E3wKgZwwmDXdTc0AbBLeIU-_A6KC4EpkVwqgQtaDQ9KtOzJwCUPovxZBY5r9r5DNlMC85kVHgjQsW6dIbKHCjWS2HJPLmxQL7gCp-tl4hYvGvj4FPkJvql6FSTscO3CdczeXT1CetN7QYAPF0jqR6NQ3TZ43MdyOZ7vLE7EULtmqi0fWwq_PnwASynOOonwOgBi6AB6_QjqwCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQk-ZfOQ1W-0DIAKAZgLAcgLAeALAYAMAbgMAbgT5APYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSPADUE5ymJHkFpBvzjXKyop_YLqWwSPQmIWugm6h0A2JziL8OZe-5msuAc-N0ZBcu4S8TeYa9HPbXs0r2AxgB&sig=AOD64_1yvrbGWIDY1UTQC4ncjDWS1IAMiw&client=ca-pub-7636113250813806&rf=1&nb=19&adurl=https://www.spacegass.com/%3Fgclid%3DEAIaIQobChMIkumInZyK_gIVlpFoCh1dVwRHEAEYASAAEgLuffD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=COb4-zfEoZNLOL5ajogPdrpG4BMLEv4FhhNDmv-kQwI23ARABIJDZx3tg6YKAgJAOoAG5r_HTAcgBCakCuUWLu4Jupj6oAwHIA8sEqgSQAk_QQ-8dVvugCtYoQ_hlF9YNoM4SPdmi4SFG13OC5Q87Nh3MoZOuTtcT4Uk52twgjcFJ0lqOJv9JYOkUf9ysxHDy3bRSIYnxmCk-rBoYCEaFkJpS8lG7RDWrFzKS5ax65fal0305BWYinIrS3fWknOCINyky7fca4HJQiNV5MD5jMCgGJNX7yp8E3wKgZwwmDXdTc0AbBLeIU-_A6KC4EpkVwqgQtaDQ9KtOzJwCUPovxZBY5r9r5DNlMC85kVHgjQsW6dIbKHCjWS2HJPLmxQL7gCp-tl4hYvGvj4FPkJvql6FSTscO3CdczeXT1CetN7QYAPF0jqR6NQ3TZ43MdyOZ7vLE7EULtmqi0fWwq_PnwASynOOonwOgBi6AB6_QjqwCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQk-ZfOQ1W-0DIAKAZgLAcgLAeALAYAMAbgMAbgT5APYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSPADUE5ymJHkFpBvzjXKyop_YLqWwSPQmIWugm6h0A2JziL8OZe-5msuAc-N0ZBcu4S8TeYa9HPbXs0r2AxgB&sig=AOD64_1yvrbGWIDY1UTQC4ncjDWS1IAMiw&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://www.spacegass.com/%3Fgclid%3DEAIaIQobChMIkumInZyK_gIVlpFoCh1dVwRHEAEYASAAEgLuffD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=COb4-zfEoZNLOL5ajogPdrpG4BMLEv4FhhNDmv-kQwI23ARABIJDZx3tg6YKAgJAOoAG5r_HTAcgBCakCuUWLu4Jupj6oAwHIA8sEqgSQAk_QQ-8dVvugCtYoQ_hlF9YNoM4SPdmi4SFG13OC5Q87Nh3MoZOuTtcT4Uk52twgjcFJ0lqOJv9JYOkUf9ysxHDy3bRSIYnxmCk-rBoYCEaFkJpS8lG7RDWrFzKS5ax65fal0305BWYinIrS3fWknOCINyky7fca4HJQiNV5MD5jMCgGJNX7yp8E3wKgZwwmDXdTc0AbBLeIU-_A6KC4EpkVwqgQtaDQ9KtOzJwCUPovxZBY5r9r5DNlMC85kVHgjQsW6dIbKHCjWS2HJPLmxQL7gCp-tl4hYvGvj4FPkJvql6FSTscO3CdczeXT1CetN7QYAPF0jqR6NQ3TZ43MdyOZ7vLE7EULtmqi0fWwq_PnwASynOOonwOgBi6AB6_QjqwCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQk-ZfOQ1W-0DIAKAZgLAcgLAeALAYAMAbgMAbgT5APYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSPADUE5ymJHkFpBvzjXKyop_YLqWwSPQmIWugm6h0A2JziL8OZe-5msuAc-N0ZBcu4S8TeYa9HPbXs0r2AxgB&sig=AOD64_1yvrbGWIDY1UTQC4ncjDWS1IAMiw&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://www.spacegass.com/%3Fgclid%3DEAIaIQobChMIkumInZyK_gIVlpFoCh1dVwRHEAEYASAAEgLuffD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=COb4-zfEoZNLOL5ajogPdrpG4BMLEv4FhhNDmv-kQwI23ARABIJDZx3tg6YKAgJAOoAG5r_HTAcgBCakCuUWLu4Jupj6oAwHIA8sEqgSQAk_QQ-8dVvugCtYoQ_hlF9YNoM4SPdmi4SFG13OC5Q87Nh3MoZOuTtcT4Uk52twgjcFJ0lqOJv9JYOkUf9ysxHDy3bRSIYnxmCk-rBoYCEaFkJpS8lG7RDWrFzKS5ax65fal0305BWYinIrS3fWknOCINyky7fca4HJQiNV5MD5jMCgGJNX7yp8E3wKgZwwmDXdTc0AbBLeIU-_A6KC4EpkVwqgQtaDQ9KtOzJwCUPovxZBY5r9r5DNlMC85kVHgjQsW6dIbKHCjWS2HJPLmxQL7gCp-tl4hYvGvj4FPkJvql6FSTscO3CdczeXT1CetN7QYAPF0jqR6NQ3TZ43MdyOZ7vLE7EULtmqi0fWwq_PnwASynOOonwOgBi6AB6_QjqwCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIFAiAYRABGB4yAooCOgeB0ICAgIAEsQk-ZfOQ1W-0DIAKAZgLAcgLAeALAYAMAbgMAbgT5APYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSPADUE5ymJHkFpBvzjXKyop_YLqWwSPQmIWugm6h0A2JziL8OZe-5msuAc-N0ZBcu4S8TeYa9HPbXs0r2AxgB&sig=AOD64_1yvrbGWIDY1UTQC4ncjDWS1IAMiw&client=ca-pub-7636113250813806&rf=1&nb=1&adurl=https://www.spacegass.com/%3Fgclid%3DEAIaIQobChMIkumInZyK_gIVlpFoCh1dVwRHEAEYASAAEgLuffD_BwE


4/2/23, 10:23 AM Civil Engineering Journal (Iran)

https://www.scimagojr.com/journalsearch.php?q=21101033903&tip=sid&clean=0 3/7

Cashback Tanpa Min. Belanja
Ace Indonesia

-30% -20% -10% -40%

Quartiles

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scientific influence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of

the journals where such citations come from It
measures the scientific influence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All types
of documents are considered, including citable and non

citable documents.

Year Documents
2020 193
2021 155

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The chart
shows the evolution of the average number of times
documents published in a journal in the past two, three and
four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™
(Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2020 0.000
Cites / Doc. (4 years) 2021 5.420
Cites / Doc. (3 years) 2020 0.000
Cites / Doc. (3 years) 2021 5.420
Cites / Doc. (2 years) 2020 0.000
Cites / Doc. (2 years) 2021 5.420

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is defined as the number of
citation from a journal citing article to articles
published by the same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations

received by the journal’s documents.
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% International Collaboration

International Collaboration accounts for the articles
that have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country
address.

Year International Collaboration

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial
research (research articles, conference papers and
reviews) in three year windows vs. those documents
other than research articles, reviews and conference

papers.

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2020 0
Uncited documents 2021 15
Cited documents 2020 0
Cited documents 2021 178
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