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This study aims to analyze the relationship between Green Culture (GC) and Green Strategy 

(GS) on the Circular Economy (CE) implementation. It also aims to analyze the moderating 

tole of Green Intellectual Capital (IC) on the relationship. The type of this study is quantitative 

research, and the data is collected through questionnaire. The respondents of this study are the 

owner or manager, or owner and manager of Batik MSMEs in Klaten, Central Java Province. 

The respondents are chosen purposively with certain criteria. The data is analyzed using 

Moderated Regression Analysis (MRA). The results of this study found that GC and GS 

partially influence the CE implementation. Green IC cannot moderate the relationship between 

GC and the CE implementation, but on the contrary, Green IC is able to moderate the influence 

of GS on the CE implementation. 
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1. INTRODUCTION

Circular economy (CE) currently becomes a strategic and 

interesting issue to be discussed. CE is a development of a 

linear economy (LE). Previously, LE emphasizes on the aspect 

of product use and disposal by taking into account the presence 

of waste. It is commonly known that the purchase of products 

by the public so far has been assessed with economic and 

social costs which generally lack a high concern for the 

environment. However, the environment should be maintained 

and cared for in order to remain sustainable. Over time, some 

business actors have started to realize and pay attention to the 

environmental aspects. Products and services that have been 

produced must be reprocessed though reduce, reuse, recycle, 

replace, and repair; thus, the concept of CE emerges [1]. The 

CE concept is created so that the business process and 

economic activity can survive in the long term by focusing on 

a commitment to have a high concern for the environment. The 

implementation of CE can have an impact on sustainable 

business and social activity in the long term [2] as well as 

increasing the company competitive advantage [3]. Each 

business activity unit is expected to be able to create useful 

value and increase the resilience of the products produced by 

the company [3-5]. Wijkman and Skånberg [3], MacArthur [4] 

added that CE is a restorative or regenerative industry system 

that must be followed with strong intention and design. The 

main consideration is that instead of throwing away the 

product before its value is fully utilized, it should be used and 

reused. The resources used must be really efficient. It is also 

added by Kirchherr et al. [5] that CE can be done by reducing, 

reusing, and improving resources in the process of production, 

distribution, and consumption, and it can be implemented in 

every level, both micro, meso, and macro. 

In the micro level, particularly in MSMEs, long-term 

business sustainability in the CE practice is still rarely found 

in Asia, especially in Indonesia. However, a number of 

practitioners try to keep carrying out continuous learning to 

adopt greening behavior in every activity of their 

organizations, from the upstream to downstream activities. 

This is because several companies have realized the 

importance of protecting the environment [6-8]. When the CE 

concept is developed, it has to be understood as a way to 

improve the economic performance without having to 

consume resources at a rate that exceeds the earth’s capacity 

[9]. CE must utilize various efficiency, productivity, and 

strategies, and be restoratively-oriented (circular strategy) in 

order to maintain the products, components, and materials to 

be able to be used longer. In fact, the current CE adoption and 

sustainable strategy carried out by the industry is still simple 

and has a little progress [9]. A number of research have proved 

that when companies implement green culture (GC) well, it 

can have positive impact on business sustainability [10-15], 

especially on environmental performance [10]. Others also 

proved that green strategy (GS) can have an impact on 

business sustainability [6, 16-19]. And ecological behavior [20, 

21]. Unfortunately, in the context of MSMEs, the adoption of 

green strategy is still very limited [22-24].  

This study is conducted in Batik MSMEs in Klaten which 

has been using natural dyes. The use of natural dye is based on 

the consideration from the owners or managers that it is for the 

reasons of the preservation of the natural environment. The 

resources for natural dye used are basic materials from wood 

and leaves. However, during their implementation in the field, 

it turned out that the Batik MSMEs experienced several 

obstacles, such as human resources, capital, technology, 

infrastructure, and other obstacles. Therefore, CE 

implementation needs to be reviewed by focusing on the 

importance of green culture (GC) and green strategy (GS) that 

have an impact on CE implementation and the moderating role 

of Green IC. This also becomes a trigger to fill the research 
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gaps, and at the same time becomes the novelty of this study, 

especially in the context of Batik MSMEs that have 

implemented business processes by considering natural dye. 

 

 

2. LITERATURE REVIEW 

 

2.1 Circular economy  

 

Currently, CE becomes an interesting issue to be studied 

and researched. This is because there are more academics and 

practitioners that have begun to gradually implement business 

practices both in the micro, meso, and macro level [5]. The 

micro level includes products, companies, and consumers. The 

meso level includes eco-industrial parks, while the macro level 

includes city, region, nation, and beyond. The CE concept 

becomes popular in the 1970s, as it was inspired by Rachel 

Carson’s Silent Spring from the Club of Rome, which aims to 

reduce inefficient resources. This concept is increasingly 

developing and being implemented with different concepts 

and objectives both in the context of industry players and 

consumers [25], for example for sustainable development [5, 

26]. In the context of CE, MacArthur focuses more on 

attracting stakeholders’ attention to an approach that places 

more emphasis on environmental conditions, especially on 

material design and flow assessment. Meanwhile, UNEP 

defines CE as a concept which uses a green economy approach 

that aims to reduce the carbon economy [1]. On the other hand, 

[27] stated that CE is only ‘a theoretical discourse in a dream’, 

since it is very difficult to implement in the real world. In the 

future, managers will be faced with the challenge to improve 

practical and realistic implementation of sustainable 

development in the business context that is constantly 

changing. This is because it is very difficult to apply the triple 

bottom line (economic, social, and environmental) approach 

simultaneously. The findings from [5] confirmed that CE is 

most often described as a combination of reduce, reuse, and 

recycle, and that it is rarely discussed with regard to systemic 

shifts. The main goal of CE is economic prosperity, followed 

by goals for environmental quality. However, its impact on 

social justice and future generations is rarely discussed.  

Potting et al. [28] introduced the 9R framework and divided 

the CE strategy into three groups, started by the linear 

economy process approach to CE, namely: (1) useful 

application of materials (recover/R9 and recycle/R8); (2) 

extend lifespan of product and its parts (repurpose/R7, 

remanufacture/R6, refurbish/R5, repair/R4, reuse/R3); and (3) 

smarter product use and manufacture (reduce/R2, rethink/R1, 

refuse/R0). Kirchherr et al. [5] concluded that CE is an 

economic system that is based on the business model that 

replace the concept of ‘the end’ by reducing with the aims to 

achieve sustainable development, which have an implication 

on the environmental quality, economic prosperity, and social 

equity for present and future generations. It can be done by 

environmentally-friendly technological innovation [29]. In a 

CE framework for action, there are several areas that can be 

intervened, such as innovative product design, reverse cycles, 

green internal operations, supplier engagement, internal 

alignment, and external collaboration. All of these areas are 

recommended for companies when intervening to achieve 

business sustainability in a long term [30]. This requires the 

support from organizational culture, environmental analysis 

(company, industry, and external environment), as well as a 

business strategy that is integrated with the company’s vision 

and mission based on the CE approach [30]. 

 

2.2 Green culture and CE implementation 

 

The issue of greening is a crucial problem in the context of 

increasing CE implementation in Indonesia, especially in the 

context of SMEs [31]. It is undeniable that there are a number 

of empirical studies that emphasize the impact of 

organizational culture on economic benefits, but there are only 

a few that relate it to environmental adoption [9]. MSMEs are 

currently required to have a culture of innovation in every 

activity of their business processes, including a culture of 

green innovation. From an organizational perspective, the role 

of organizational culture is important for improving business 

sustainability in terms of business, social, and environmental 

performance [11, 32-34]. On the other hand, García-Machado 

and Martínez-Ávila [35] added that has a significant impact on 

environmental performance.  

The role of all managers and employees is required in 

creating a new ecosystem that is oriented towards achieving 

business sustainability [12, 14]. Küçükoğlu and Pinar [11] 

even found that GC can improve business sustainability and 

organizational innovation. MSMEs must have a responsibility 

to be able to create green work environment and employee 

attitudes and behaviors that can eventually be realized into a 

green culture. All of them can be integrated with Green HRM 

strategies and policies [6, 7, 11]. Renwick et al. [36] 

emphasized that the cognition of love for the environment is 

very important to increase green values. It is also added by Liu 

and Lin Lin [10] that GC has an impact on environmentally 

friendly organizational behaviors. This means that GC can 

make a significant contribution on the CE implementation. 

The CE implementation should be a part of management 

practices that cover all systems, including organizational 

culture so that it can improve the achievement of GC behavior 

[15]. CE has a potential to increase management resources and 

facilitate decision making through the stages of industrial life 

cycle of the company assets. The CE implementation can be 

done by: (1) reinvent and rethink; (2) restore, reduce, and 

avoid; and (3) recirculate [9]. In addition, Sharma et al. [37] 

recommended that in order to create GC, textile industry 

managers can generate green innovation and green 

performance through the development of environmental 

awareness among employees, so that it can be used to reduce 

pollution. It should also be noted that organizational culture 

can be both a driver and an obstacle for companies to 

implement CE [38, 39].  

 

H1. GC has a significant positive influence on CE 

implementation.  

 

2.3 Green Strategy (GS) and CE implementation 

 

Green strategy (GS) currently becomes focus and receives 

attention from many companies in the micro, meso, and macro 

level. The European New Industry Strategy and European 

Green Deal have become the references for various parties in 

each level to be able to comprehensively apply GS [9, 40, 41]. 

The improvement of strategic implementation has experienced 

a positive increase [24, 42], although it is done gradually [5]. 

When a company carried out the environmental, health, and 

safety (EHS) integration, the company has automatically 

willing to increase their business sustainability [43]. Das and 

Singh [44], Velazquez et al. [45] recommended that 
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commitment from the management is required when a 

company wants to implement GS comprehensively. The 

implementation of GS needs to receive support from many 

parties because it will have an impact on the improvement of 

CE implementation [9, 45, 46]. GS must be followed up with 

guidelines and policy making that is related to the principles 

of business sustainability [47]. Both technical and non-

technical strategy and policy is needed so that all operations 

can work efficiently to increase savings in the future [48]. 

Tonelli and Cristoni [30] even recommended the importance 

for companies to have management strategy approach to 

increase CE implementation in the company.  

Several organizations have started to position that 

environmental quality attributes are one of the business 

strategies and competitiveness they offered [46]. Green 

strategy (GS) becomes one of the strategies of the company, 

so that they have a high concern for the environment in 

increasing ecological behavior [20] and can be used to increase 

competitive advantage [49-51]. Vargas-Hernández and López-

Lemus [52] also found the result that companies that 

implement CE practices in environmental management can 

increase their competitive advantage through the achievement 

of competitive strategies, namely cost advantage and 

differentiation. Tjahjadi et al. [53] added that choosing and 

implementing green innovation strategy can have a significant 

impact on business performance. The results from the study 

conducted by Olayeni et al. [16] also showed that GS can 

increase environmental and financial performance.  
 

H2. GS has a significant positive influence on CE 

implementation. 
 

2.4 The moderating role of green intellectual capital 

 

Companies are required to pay attention to not only tangible 

assets, but also to intangible assets. Intellectual capital (IC) is 

one of the intangible assets that must be managed and 

maintained as optimally as possible. A’yuni and Muafi [54], 

Huang and Kung [55] asserted that IC must be based on a 

knowledge economy in which knowledge is the benchmark for 

the organization can continue to move forward in the long term. 

The scope of IC is the total capability, knowledge, culture, 

strategy, processes, intellectual property, and relational 

networks in companies that can increase the company’s value 

and competitive advantage [54, 56]. Huang and Kung [55], 

Firmansyah [56] stated that Green HC includes the expertise, 

capabilities, knowledge, experience, wisdom, innovation, 

creativity, and commitment of the employee towards the 

environment. Green HC is an indispensable process [42, 55, 

57]. HC is a crucial aspect in the Green HRM practices in 

which the recruiting and selecting stage the organization 

requires applicants to have consideration of the greening 

aspect [8, 58]. When IC is associated with the natural 

environment, it can be referred to as Green IC [59, 60]. Yong 

et al. [6], A’yuni and Muafi [54], Chen [57], Muafi et al. [61], 

Chen and Chang [62] classified Green IC into 3 aspects, 

namely green human capital (GHC), green structural capital 

(GSC), and green relational capital (GRC). Companies must 

own Green IC because it will allow them to have high 

competitiveness [57] and increase their performance [62]. 

GSC is related to the company architecture to maintain, design, 

strengthen, and transfer knowledge during business activities 

in the company [63]. GSC is a set of organizational capabilities, 

organizational commitment, knowledge management system, 

reward system, information technology system, database, 

managerial mechanism, operational processes, managerial 

philosophy, organizational culture, corporate image, patents, 

copyrights, and trademarks related to environmental 

protection [54, 57]. On the other hand, GRC is a total 

interactive relationship of the company with the customer, 

supplier, network members, and business partners related to 

concern for environmental management and green innovation 

[6, 54, 64]. The research results from [9] found that business 

analytics capability can increase CE implementation and 

eventually has an impact on firm performance. The 

moderating role of IC has also been proven by Nemiño and 

Gempes [65] who recommended to consider company 

reputation and knowledge sharing while reviewing the 

platform and business policy formulation with the moderating 

role of IC. The results from Melani and Kusuma [66] also 

concluded that IC can strengthen the relationship between 

growth opportunities and financial performance. Likewise, 

Iqbal et al. [67] added that IC can have a function to moderate 

the relationship of CSR on company performance. These 

findings indicate that IC can act as moderator for a relationship 

between variables.  
 

H3. Green IC moderates the influence of GC on CE 

implementation. 

H4. Green IC moderates the influence of GS on CE 

implementation. 
 

 

3. METHOD 
 

The type of this study is a quantitative study with positivism 

approach which aims to understand the relationship between 

variable [68, 69]. This study uses survey with questionnaire as 

the data collection design. When the respondents experience 

difficulties in answering, the researcher provides contact and 

guides them one by one to provide understanding.  

This study is carried out in Bayat, Klaten Regency, Central 

Java Province. The focus of the research is in the Batik 

MSMEs in two villages, namely Kebon and Banyuripan 

villages. These two villages have Batik MSMEs that is 

oriented to natural dyeing process instead of using synthetic 

colors. The population of this study is all owners, managers, 

and owners who also act as managers in the two villages. This 

study is limited to Batik MSMEs that uses natural dye because 

it is adapted to the research scheme, especially with the CE 

implementation. The population and target sample of this 

study is 250 MSMEs. This target sample has met the criteria 

for survey research [69]. The sampling technique is using 

proporsional area ramdom sampling, which is conducted by 

two steps. The first step is done by taking proportional samples 

in each area according to the target sample that has been 

determined. In each area, the sample taken is 125 MSMEs. On 

the second step, purposive sampling is carried out according 

to the number of known sample size. The criteria are as follows: 

(1) using natural dye for batik coloring that is obtained from 

leaves and roots; (2) have minimum employees of 3 person; 

and (3) have high school as latest education. After it is 

identified and screened, there are 200 respondents who met the 

requirement and provided complete answer. Therefore, the 

data can be processed further since it is able to represent the 

population.  

This study uses 4 variables, namely GC, GS, Green IC, and 

CE implementation. Likert scale is used to provide answer 

choices for the variables for the respondents, ranging from 5 

(strongly agree) to 1 (strongly disagree). Moderated regression 
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analysis (MRA) is used as the statistical technique, which is 

done using SPSS 16 software. The measurement of the 

variables is sourced from:  

1. GC (X1) uses 5 items modified from Ref. [10, 11].  

2. GS (X2), uses 5 items modified from Ref. [16, 53].  

3. Green IC (Z) uses 5 items modified from Ref. [6, 69]. 

4. CE implementation (Y) uses 8 items modified from 

Ref. [9].   

The results of the validity and reliability test indicate that all 

items and variables are valid and reliable. The test for 

hypothesis 1 and 2 in this study is carried out using simple 

regression analysis. The test for hypothesis 3 and 4 is done 

using Moderated Regression Analysis (MRA). 

 

 

4. RESULT 

 

4.1 Respondent description 

 

The majority respondent of this study is owners and 

managers of Batik MSME (77%), female (93%), have senior 

high school education (56%), the MSME has been operating 

for at least 3 years (86%), and have at least 3 employees (87%). 

For further details, it can be seen on Table 1. 

 

4.2 Hypothesis test 

 

The results of the hypothesis test is presented in Table 2. 

Table 2 shows that hypothesis 1, 2, and 4 is accepted, while 

hypothesis 3 is rejected. More details are explained as follows:  

1. There is an influence of GC on CE implementation 

with the sign of 0.000. This means that the more GC 

increases, the more CE implementation also increases 

with the R square value of 0.438 (43.8%) (H1 

accepted). 

2. There is an influence of GS on CE implementation 

with sign of 0.027. This means that the more Gs 

increases, the more CE implementation also increases 

with the R square value of 0.024 (2.4%) (H2 

accepted). 

3. There is a moderating role of Green IC on the 

relationship between GC and CE implementation 

with the sign of 0.000. It can be seen that the R square 

value in the first regression is 0.438 (43.8%). On the 

second regression, after the moderation, the R square 

value becomes 0.305 (30.5%). Thus, it can be 

concluded that Green IC cannot strengthen the 

relationship between GC and CE implementation (H3 

rejected). 

4. There is a moderating role of Green IC on the 

relationship between GS and CE implementation 

with the sign of 0.000. It can be seen that the R square 

value in the first regression is 0.024 (2.4%). On the 

second regression, after the moderation, the R square 

value becomes 0.070 (7%). Thus, it can be concluded 

that Green IC can strengthen the relationship between 

GS and CE implementation (H4 accepted). 

 

Table 1. Respondents’ characteristics 

 
No Age Frequency Percentage 

1 Ownership/Management   

 Owner 30 15% 

 Manager 16 8% 

 Owner and manager 154 77% 

2 Gender   

 Male 14 7% 

 Female 186 93% 

3 Level of Education   

 Junior High School 86 43% 

 Senior High School 112 56% 

 Bachelor 2 1% 

4 Length of Operation   

 ≤ 2 years 28 14% 

 ≥ 3 years 172 86% 

5 Number of Employee   

 3 people 174 87% 

 ≥ 4 people 26 13% 

 Total 200 100% 

Table 2. Results of hypothesis test 

 
Regression equation model R2 Constanta Coeffisients (beta) t Sign Note 

H1. Y = a + b1X1+e 0.438 0.611 0.662 12.425 0.000* H1. accepted 

H2. Y = a + b1X2+e 0.024 3.727 0.156 2.227 0.027* H2. accepted 

H3. Y = a + b1X1 + b2Z+ b3X1Z+e 0.305 2.731 0.552 9.313 0.000* H3. rejected 

H4. Y = a + b1X2 + b2Z+ b4X2Z + e 0.070 3.731 0.265 3.865 0.000* H4. accepted 
Note= *sign <0.05 

 

 

5. DISCUSSION 

 

The results of this study concluded that there is an influence 

of GC on CE implementation. It indicates that the more 

positive GC in the work environment of Batik MSMEs in 

Klaten, the more it can increase CE implementation. These 

results support the previous study and theory from Ref. [11, 

32-34]. Batik MSMEs in Klaten need to create a green culture 

in their work environment. This is important considering that 

if MSMEs can create a greening-based ecosystem in each of 

their business activities, it will be easier for CE 

implementation, thus they will be able to improve business 

sustainability both from the aspect of business, environmental, 

and social [12, 14]. Although it is not easy, the steps in creating 

the ecosystem can be done in stages, so that it will increasingly 

give a positive impression and attitude from employees and 

managers. This finding also strengthens the research results 

from [10] who recommended the importance of having 

environmentally-friendly organizational behaviors, especially 

for the managers and employees of MSMEs. When MSMEs 

have a positive attitude, it will be realized on the GC behavior 

[15]. When CE has been carried out well, Batik MSMEs will 

be able to implement their greening behavior in three 

important points, namely: (1) reinvent and rethink; (2) restore, 

reduce, and avoid; and (3) recirculate. 

It is proven that it can be implemented successfully by Batik 

MSMEs in Klaten by utilizing natural dye that does not cause 

pollution and waste. Batik business that uses natural dye is 

proven to be able to survive until now in the midst of the 

competition between synthetic batik product from both 
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regional and foreign competitors. However, it still requires a 

strong intention and commitment from the owners and 

managers of natural dye Batik MSMEs, because the future 

challenge is that they must be able to own and produce green 

IC in the organization. The results do not prove that Green IC 

can strengthen the relationship between GC on CE 

implementation (H3 rejected). It strengthens the research 

findings that Batik MSMEs have limitation in the aspect of 

human resources, especially the one that has a relation to 

Green IC. It should be noted that Green IC must be owned by 

MSMEs since organization will always move forward and 

must face the dynamically changing business demands that is 

volatile and hostile. When the capability and knowledge 

regarding greening behavior increases, it will be able to 

improve business sustainability and competitive advantage of 

the organization in the long term [54-56]. 

The findings of this study show that GS has a significant 

positive influence on CE implementation (H2 accepted). It 

indicates that the more positive GS implemented by Batik 

MSMEs in Klaten, the more it is able to increase CE 

implementation. This supports the results from the previous 

studies such as Ref. [16, 20, 52, 53]. Batik MSMEs need to 

implement GS which must be integrated with the program, 

policy, and budget they owned. When Batik MSMEs have 

high concern towards the environment, they will be able to 

increase the reputation and ecological behavior of the 

employee [20]. Consequently, Batik MSMEs will have a 

strategic behavior that is realized in the policy making and 

strategic decision regarding strategic choice and 

implementation by having a cost advantage, or even 

differentiation if necessary. This is because CE 

implementation can increase the efficiency and cost advantage 

in each of the business activity. Sharma et al. [37] even 

recommended that when MSMEs can conduct CE 

implementation efficiently, they will be able to reduce the 

pollution in the environment. However, it still needs support 

and role of Green IC in order to strengthen the relationship 

between GS and CE implementation. The results of this study 

proves that Green IC can strengthen the relationship between 

GS and CE implementation (H4 accepted). It supports the 

previous researches which stated that IC can be a strong 

moderator to enhance organizational performance [38, 39, 65]. 

Green IC must be owned by Batik MSMEs because it can 

improve competitive advantage in the long term [57, 62]. 
 

 

6. CONCLUSIONS 
 

The conclusion of this study are as follows: 

1. There is a significant positive influence of GC toward 

CE implementation. Therefore, the more GC 

increases, the more it can improve CE 

implementation. 

2. There is a significant positive influence of GS toward 

CE implementation. Therefore, the more GS 

increases, the more it can improve CE 

implementation. 

3. IGC is unable to strengthen the relationship between 

GC on CE implementation.  

4. IGC is unable to strengthen the relationship between 

GS on CE implementation. 
 

 

 

7. LIMITATION AND FUTURE RESEARCH 

RECOMMENDATION 

 

The limitation and future research recommendations from 

this study are as follows:  

1. The respondent in this study is chosen only based on 

purposive sampling technique, thus it is feared that it 

cannot generalize the research population as a whole, 

especially in Klaten area, which has different 

community characteristics from the aspects of 

greening habits and behavior. 

2. All of the questionnaire is conducted by self-

evaluation and self-report; thus, subjectivity issue 

becomes one of the concerns since the respondents 

assess themselves without being asked to compare 

with their competitors of similar MSMEs. 

3. Batik MSMEs respondent should first be given an 

understanding of the CE implementation because it 

will have an effect on their way of answering the 

questionnaire given. Therefore, when the 

questionnaire is distributed, the respondents can 

understand its meaning and substance well. 

4. There is a need to consider other variables that affect 

CE implementation such as business capability [9], 

environmental uncertainty [64, 70], and IT adoption 

[70].    

5. There are other moderating variables that should also 

be considered such as green lifestyle [71-73] and 

leadership agility [70, 74]. 
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