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Abstract 

The objective of the research is to develop a conceptual framework for the adoption of Green Manufacturing (GM) 
by Small and Medium Enterprises (SMEs) in Indonesia. This study used the extended Technology, Organizational 
and Environmental framework (TOE) and institutional theory to analyze the factors that influence GM’s adoption by 
SMEs and the effect this has on their financial and environmental performance. This paper examines four variables, 
three factors (TOE) plus the characteristics of managers. In a SME, the manager/owner is the key person, as the actor 
who makes various decisions. In previous studies, the construct of the characteristics of managers tended to focus on 
cognitive and contextual problems. This paper observes that emotional problems, which are related to the spiritual 
aspects of managers, are important things that are widely investigated in individual ecological behavior.  Spiritual 
aspects have not been widely studied in the construct of a manager's characteristics, whereas in the realm of 
psychology, this aspect influences their behavior related to the environment. This paper contributes by considering 
the spiritual factors in the characteristics of managers. A quantitative research technique using the survey method will 
be applied for the research. 
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I. Introduction

Garbage and pollution are one of the environmental problems that threaten human life (Leonidou and Leonidou 2011). 
Public awareness of environmental problems is increasing, making companies adopt ecological issues in their 
activities (Anderberg et al. 2010). One of the innovations taken by companies to respond to environmental problems 
is Green Manufacturing (GM). GM differs from traditional manufacturing, as it includes a variety of things during the 
production process that are concerned with the companies’ environmental impacts (Rehman et al. 2014). GM is a 
manufacturing method that minimizes pollution and waste (Chuang and Yang 2014). The approach of GM includes 
the design of the product and engineering activities to minimize the environmental impact (Deif 2011). 

Literature studies on GM’s bibliometrics indicate that this topic showed significant developments in 2010 
(Setyaningsih et al. 2018). Research into GM’s adoption has been focused on large companies (Aykol and Leonidou 
2015), with only a limited focus on small businesses (Setyaningsihet al. 2018). Small companies are considered to 
have a lower environmental impact, so that their activities in relation to the environment receive less attention from 
stakeholders (Tilley 1999). SMEs also have less financial, labor, and technical facilities to start and implement 
environmental management activities (Tilley 1999). These constraints are considered to be a barrier to SMEs adopting 
GM (Revell et al. 2010). 
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In Indonesia, there are 19.2 million SME that contribute 60% of the country’s GDP, account for 14.17% of its total 
exports, and employ 116 million people (UKM 2018). In Indonesia, most SMEs operate along traditional lines in 
production and marketing (Indarti and Langenberg 2004).The purpose of this paper is to develop the conceptual 
framework for GM’s adoption by Small and Medium Enterprises (SMEs) in Indonesia. 

2. Literature Review  

Researchers have proposed various factors that influence GM’s adoption. A literature search conducted by researchers 
into the adoption of innovation (Gangwar et al. 2014; Oliveira and Martins 2011; Hameed et al. 2012) identified that 
TOE was the most widely used framework for the adoption of innovation at the organizational level. TOE is a 
framework proposed by Tornatzky and Fleischer (1990) which identifies that three aspects, namely technology, 
organization and environment influence the adoption of innovation, influence the process of further assimilation and 
affect organizational performance (Wen and Chen 2010). Specific factors identified in the three contexts can vary in 
different studies, and do not provide the theoretical reasons needed to establish causal relationships (Mishra et al. 
2007). In TOE's view, companies can effectively implement innovative practices when the right balance of internal 
and external drivers can be established (Aboelmaged 2018). Tornatzky and Fleischer (1990) developed TOE for 
organizational adoption, based on the organizational contingency theory (Arpaci et al. 2012). 

TOE is useful for examining the factors that influence technology’s adoption by an organization (Hameed et al. 2012). 
It has consistent empirical support in the adoption studies of various technologies (Zhu and Kraemer 2005). TOE has 
been applied in the study of various innovation’s adoptions, such as Electronic Data Interchange (EDI) (Al-Qirim 
2007), Enterprise Resource Planning (ERP) (Awa and Ojiabo 2016), GM (Piaralal et al. 2015;  Lin and Ho 2011), and 
the internet (Oliveira and Martins 2010). TOE has consistent empirical support, even though specific factors identified 
in its three aspects vary in different studies (Oliveira and Martins 2011). These three aspects of technology, 
organization and environment have proven to influence companies to adopt new innovations, and also affect 
organizational performance (Wen and Chen 2010). 

However, the researchers state that because of different technological characteristics, specific measurements 
determined in the three factors vary, depending on the type of technology studied (Wang et al. 2010). The different 
characteristics of the technology adopted cause TOE to be expanded to include different variables outside the TOE’s 
framework (see Table 1) (Chong and Olesen 2017). This study uses TOE as a basis for research concepts that look at 
external and internal factors of the company, as driving factors for GM’s adoption (Tornatzky and Fleischer 1990). 

3. Green Manufacturing’s Adoption by SMEs  

In general, in adopting GM, SMEs tend to be passive and at the operational level (Xie et al. 2016). Most companies 
approach GM with an "end-of-pipe" approach, in which a company tries to reduce the adverse environmental impacts 
that exist, rather than adopt a proactive approach to reduce waste or pollution sources (Hsu et al. 2013). In fact, 
introducing GM at the beginning of the production process is able to improve a company's performance (Weng et al. 
2015).  

This paper examines the influence of technological, organizational and environmental factors on the adoption of GM 
at various levels (strategic, tactical and operational) using the TOE framework and institutional theory. Although 
proven to be strong in analyzing organizational adoption in three aspects (Hameed and Counsell 2012), TOE is 
considered to be less concerned with the individual aspects of an organization (Ghobakhloo et al. 2011). In the context 
of SMEs, the manager/owner factor is a crucial factor, as the actor who makes various decisions (Thong and Yap 
1995). In the context of Indonesian SMEs, the research conducted by Indarti and Langenberg (2004) showed that the 
characteristics of the owner/entrepreneur determined the SME’s success. Organizational decisions to adopt or reject 
innovation often reflect the personal characteristics of top managers (Hameed and Counsell 2012).  
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Table 1. Previous research of adoptionTA 
 

N
o. 

Author/s Adoption Theory/ 
Model 

Technology Organization Environment Other Variable 

1. (Yahya et 
al. 2014) 

Green practices 
 

TOE, DoI, 
Thong’s Model 

- Relative advantage 
- Complexity 
- Compatibility 
- Cost  
- Company image 

- Quality of Human 
Resources 

- Management support 
- Size 

- Competitive pressure  
- Buyers pressure  
- Regulatory pressure 
- Government’s support 

Individual context: 
- CEO’s innovativeness 
- CEO’s green knowledge 

2. (Aboelma
ged, 2018) 

Sustainable 
manufacturing 
practices 
 

N-RBV, TOE - Technology 
Infrastructure (-) 

- Technology 
Competence (-)  

- Management support (+) 
- Employee’s engangement 

(+) 
 

- Competitive capabilities (+) 
- Environmental regulations (-) 
- Environmental pressures (+) 

- 

3. (Maduku 
et al. 
2016) 

Mobile 
marketing  

TOE - Relative advantage (+) 
- Complexity (-) 
- Cost (+/-)  

- Top management (+) 
- Financial resource (-) 
- Employee capability (+) 

- Vendor support (-) 
- Competitive pressure (-) 
- Customer pressure (+) 

- 

4. (Thong 
and Yap, 
1995) 

Information 
Technology  

Thong’s Model  - Competitiveness of 
environment (-) 

- Information intensity (-) 
- Business size (+) 

 Individual characteristics 
- CEO’s innovativeness (+) 
- CEO’s IT knowledge (+) 
- CEO’s attitude towards 

adoption of IT (+) 
5. (Al-Qirim 

2007) 
eCommerce 
communications 
and aplication 
technology 

TOE extended - Relative advantage (+) 
- Cost (+) 
- Compatibility (+) 

- Size (-) 
- Information intensity of 

product (+) 

- Competition  (+) 
- Buyer/supplier pressure (-) 
- Support from technology 

vendor (+/-) 

The Entrepreneurial: 
- CEO’s innovativeness (+) 
- CEO’s involvement (+)  

6. (Ramayah 
et al. 
2016) 

Website 
continuance 

TOE extended - Relative advantage (+) 
- Cost (+) 
- Compatibility (-) 
- Security (-) 
 

- Size (-) 
- Employee IS knowledge 

(-) 

- External pressure (-) 
- External support (-) 

CEO characteristics 
- Innovativeness (+) 
- IT knowledge (-) 
- IT adoption attitude (-) 

7. (Gholami 
et al. 
2013) 

Green 
Information 
System 

Institutional 
Theory, Belief-
Action-
Outcome 
framework 

-  -  - Coercive pressure (+) 
- Mimetic pressure (-) 

- Manager’s attitude (+) 
- Manager’s consideration 

of future consequence (+) 
 

8. (Awa et 
al. 2017) 

Technology TOE, task-
technology-fit 
(TTF) and unified 
theory of 
acceptance and 
use of technology 
(UTAUT) 

- Perceived simplicity 
(+) 

- Compatibility (+/-) 
- Perceived values (+) 

- Management support (+) 
- Size of the enterprise (+) 
- Scope of business (+) 

- Normative pressure (+) 
- Mimetic pressure (+) 

1. Individual 
a. Social influence 

(+/-) 
b. Hedonistic drives (-) 

2. Task 
a. Task complexity (+) 
b. Task 

interdependence(+)_ 
(+) positive significant; (-) not significant; (+/-) negative significant. 
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The success of technology’s adoption needs to overcome cognitive, emotional, and contextual factors (Straub 2009). 
In previous studies, the construct of the characteristics of managers has tended to focus on their cognitive and 
contextual problems (see Table 2). Thong and Yap (1995) examined if the CEO’s innovation, the CEO’s knowledge 
about IT, and the CEO’s attitude toward IT’s adoption have an influence on innovation’s adoption. Damanpour and 
Schneider (2006) examined the influence of the manager's demographic aspects, namely age, gender, and level of 
education, as the characteristics of managers in innovation’s adoption. Larsen (1993) studied the influence of 
differences in managerial tenure, education and the knowledge of managers. This paper observes that emotional 
problems, which are related to the spiritual aspects of managers, are important things that are widely investigated in 
individual ecological behavior.  Spiritual aspects have not been widely studied in the constructs of a manager's 
characteristics, whereas in the realm of psychology, this aspect influences the behavior related to the environment 
(Kaiser et al. 1999). This paper contributes by reporting the spiritual factors in the characteristics of managers. 

Table 2. CEO characteristics 

No. CEO factors Significant Insignificant 
1. CEO’s innovativeness 11 6 
2. CEO’s attitude 10 1 
3. CEO’s IT knowledge 10 6 
4. Manager’s tenure 5 5 
5. Manager’s age 1 5 
6. Manager’s gender 1 4 
7. Manager’s educational level 2 2 
8. CEO’s involvement 2 5 
9. Social Influence *) 1 0 
10 Hedonistic Drives*) 0 1 
Source: (Hameed et al. 2012; *) Awa et al. 2017) 

 

Empirically, the study of the relationship between GM’s adoption and performance has been the object of much debate 
and discussion in the literature, because the results are heterogeneous (Miras-Rodriguez et al. 2015). Some research 
considers that the adoption of GM will have a positive impact on company performance (Rehman et al. 2016; Rusinko 
2010; Zhang and Yang 2016), while other research says it will not (Walley and Whitehead 1994). The existence of 
this contradiction shows that the influence of the adoption of green manufacturing on company performance has not 
been conclusive, so it creates an opportunity for further study. 

In addition, research on the adoption of GM by SMEs is widely studied in developed countries, such as America 
(Cordano et al. 2010), China (Lau and Wang 2015), India (Mittal et al. 2016) and Europe (Rahbauer et al. 2016), but 
rarely done in developing countries, especially Indonesia; despite the fact that the activities of SMEs in Indonesia 
contribute noticeably to environmental pollution. In terms of water pollution alone, the contribution from the waste of 
SMEs producing such items as tofu, batik, tapioca and livestock amounted to 2.3 million tons and 0.96 million tons 
of methane, equivalent to 24 million tons of CO2 (Purnamawati 2014). This reality is linear with the findings of 
research by Parker et al. (2009) which states that SMEs are estimated to contribute as much as 60% of carbon dioxide 
and 70% of all industrial pollution, globally. 

Initially, the technological aspects offered by TOE refer to internal and external technologies used or available within 
the company (Wen and Chen 2010), and technological attributes that are relevant to the innovation under study 
(Hwang et al. 2016). In the adoption of GM, this technological factor is hardly analyzed (Lin and Ho 2010). In its 
development, this aspect is adjusted to the characteristics of the innovation adopted (Wang et al. 2010). The technology 
attributes used in this article are based on three technological attributes. 
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Figure 1. Research Model 

4. Development of Hypotheses 
 
The objective of this study is to find the likelihood of GM’s adoption by small and medium sized enterprises in 
Indonesia. Figure1, using a combination of the contingency theory, TOE framework, and institutional theory, proposes 
that there are significant relationships between organizational, environmental, technological and manager aspects in 
GM’s adoption by SMEs. 
 
4.1 Technology 
 
The technology attributes used in this paper are based on three technological attributes proposed by Rogers (1995), 
namely relative advantage, compatibility, and complexity, which have been proven to be consistently related to 
adoption decisions in various studies (Hwang et al. 2016). These attributes are able to improve the technological 
aspects of the TOE framework because they have a significant influence on technology’s adoption by an organization. 
These attributes have been used in studies of the adoption of various forms of technological innovation to determine 
the characteristics of technology (Hwang et al. 2016). 

The characteristics of innovation are identified as the aspects of technology.Three attributes, relative advantage, 
compatibility, and complexity (Hwang et al. 2016), have consistently impacted the adoption decisions in many fields 
of study (Xie et al. 2016). The most significant variables in the adoption process are compatibility, based on Zhu et 
al. (2006) and relative advantage (Rogers 1995). This research uses three characteristics of innovation as technology 
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characteristics. 
 

H1: Relative advantage has a positive effect on the adoption of green manufacturing. 
H2: Compatibility positively affects the adoption of green manufacturing. 
H3: Complexity has a negative impact on green manufacturing’s adoption. 
 

4.2 Organization 
 
The organizational aspect discusses the characteristics of the company, including the size and scope of the 
organization, its managerial structure (centralization, formalization and complexity of managerial structures), and 
internal resources in the form of the quality of the human resources (Ghobakhloo and Tang 2013; Hwang et al. 2016). 
Molla and Licker (2005) found that the decision to adopt technology occurs when organizational resources are 
positively supported. This means that the dimensions of human, business, and technological resources for 
organizational readiness have a major influence on adoption. 

SMEs have limited resources (Thong et al. 1996); this does restrict their competence to innovate (Huang 2012). 
Financial resources have a significant impact on innovation’s adoption (Damanpour 1991). In SMEs, the 
owner/manager is the decision maker (Oliveira and Martins 2011). Managers influence the adoption of innovations 
by formulating policies to respond to environmental changes, controlling resources and altering key decisions 
(Damanpour and Schneider 2009). Chiu et al. (2017) found that top managements’ support provides significant factors 
in the adoption process. An organization’s constructs, in this research, are the readiness of its organizational resources 
and its top managements’ support. 

 
H4: Organizational resources have a positive effect on green manufacturing’s adoption. 
H5: Top managements’ support influences green manufacturing’s adoption. 

 
4.3 Environment 
 
The adoption of innovation can be influenced by the institutional environment in which the company is located, which 
is linear with the institutional theory. This environment consists of suppliers and other trading partners, competitors, 
customers, and regulatory bodies such as the government, which can create incentives and obstacles in the adoption 
of innovation (Gibbs and Kraemer 2004). The institutional theory emphasizes the importance of the institutional 
environment in shaping organizational structures and actions (Scott (2001) in Gibbs and Kraemer 2004). According 
to the institutional theory, organizational decisions are not driven purely by the rational goals of efficiency, but also 
by social, cultural and legitimate concerns (DiMaggio and Powell 1983). Applying the institutional theory, in 
conjunction with TOE, is very helpful in identifying and explaining the important determinants of adoption (Gibbs 
and Kraemer 2004). External pressure factors tested in the TOE’s study include institutional variables such as the level 
of adoption due to pressure from competitors, suppliers and customers, and the government (Gibbs and Kraemer 
2004). 

H6: Government support positively influences the adoption of green manufacturing 
H7: Competitive pressures positively affect green manufacturing’s adoption  
 

4.4 Owner/Manager Characteristics  
 
In addition to the three aspects of technology, organization and environment, in the context of SMEs the manager/ 
owner factor is a crucial factor, as the actor making various decisions (Thong 1999; Thong and Yap 1995). Managers 
are involved in all the strategic decision-making (Shuman et al. 1985). This evidence is supported by the research of 
Premkumar (2003) which states that not only the three aspects of technology, organization and environment, but also 
the characteristics and factors of individuals, must be included in the adoption’s study. This opinion is supported by 
Thong (1999), that TOE needs to be expanded with the characteristics of decision makers in the research into SMEs’ 
adoptions. Technology’s adoption needs to overcome cognitive, emotional, and contextual factors. Premkumar and 
Roberts (1999) stated that owner/managers with more knowledge will be more aggresive in their adoption of inovation.  
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In SMEs, the motivation for environmental initiatives is triggered by the values of the owners/managers (Baden et al. 
2009). One of the values is the spiritual factor. This spiritual factor has not been studied in the constructs of a manager's 
characteristics, but in the environmental psychology stream, since this factor influences behavior related to the 
environment (Kaiser et al. 1999). 
 
 

H8: A manager's spirituality positively affects green manufacturing’s adoption  
H9: Knowledgeable (green) managers positively influence green manufacturing’s adoption  

 
4.5 Financial and Environent Performance  

Besides involving the individual characteristics of decision makers, the adoption of GM by SMEs is still assumed to 
be at the operational level, as most SMEs are, in general (Xie et al. 2016). Even so, it does not rule out the possibility 
that there are SMEs that have been at the tactical or even strategic level. Research on the adoption of GM at a strategic, 
operational and tactical level, in relation to limited organizational performance (Ashton et al. 2017), is scarce, so this 
paper will examine the effect of GM’s adoption at various levels (operational, strategic and tactical) on SMEs’ 
performance. 

 
H10: Adopting green manufacturing will have a positive influence on the financial and environmental 
performance 

 
This research suggests that GM’s adoption has only been done by a small number of SMEs in Indonesia. Thus, this 
research will further examine differences in the performance of the adopter and non-adopter SMEs. Also, in the 
adoption of information technology, there is no significant difference in the tactical and operational levels with the 
performance of SMEs (Hung et al. 2014). Then, this research would further examine the different performance of 
SMEs at different GM levels (operational, tactical and strategic). 

 
4. Conclusion 

The model in this research is at an early stage of research into GM’s adoption by SMEs. The respondent will be the 
SMEs existing in Indonesia. In the next phase, a study of the process of GM’s adoption and its impact on financial 
and environmental performance will be carried out. It is expected that this proposed framework will fill the gap for a 
comprehensive model of GM’s adoption by SMEs at the operational, tactical and strategic levels. Besides, the basics 
of the extended TOE framework, and the institutional theory, are framing the model that we offer. In addition, 
contributions are also made in the characteristics of the manager. The spirituality of the manager is one variable that 
is less noticable in the extended TOE framework from previous studies. 
 
Acknowledgment 
Mrs. Ira Setyaningsih gratefully acknowledges the Indonesian Endowment Fund for Education (LPDP) for their 
support for her study and this research. 
 
References 
 
Aboelmaged, Mohamed. 2018. “The Drivers of Sustainable Manufacturing Practices in Egyptian SMEs and Their 

Impact on Competitive Capabilities: A PLS-SEM Model.” Journal of Cleaner Production 175. Elsevier Ltd: 
207–21. doi:10.1016/j.jclepro.2017.12.053. 

Al-Qirim, Nabeel. 2007. “The Adoption of ECommerce Communications and Applications Technologies in Small 
Businesses in New Zealand.” Electronic Commerce Research and Applications 6 (4): 462–73. 

Anderberg, S E, S Kara, and T Beno. 2010. “Impact of Energy Efficiency on Computer Numerically Controlled 
Machining.” Proceedings of the Institution of Mechanical Engineers, Part B: Journal of Engineering 
Manufacture 224 (4): 531–41. doi:10.1243/09544054JEM1712. 

Arpaci, Ibrahim, Yasemin Cetin Yardimci, Sevgi Ozkan, and Ozgur Turetken. 2012. “Organizational Adoption of 
Information Technologies: A Literature Review.” International Journal of EBusiness and EGovernment 

591



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 
 

© IEOM Society International 
 
 

Studies 4 (2): 37–50. 
Ashton, Weslynne, Suzana Russell, and Elizabeth Futch. 2017. “The Adoption of Green Business Practices among 

Small US Midwestern Manufacturing Enterprises.” Journal of Environmental Planning and Management. 
Taylor & Francis. doi:10.1080/09640568.2017.1281107. 

Awa, Hart O., and Ojiabo Ukoha Ojiabo. 2016. “A Model of Adoption Determinants of ERP within T-O-E 
Framework.” Information Technology & People 29 (4): 901–30. doi:10.1108/ITP-03-2015-0068. 

Awa, Hart O, Ojiabo Ukoha Ojiabo, and Longlife E. Orokor. 2017. “Integrated Technology-Organization-
Environment (T-O-E) Taxonomies for Technology Adoption.” Journal of Enterprise Information 
Management 30 (6): 893–921. doi:10.1108/JEIM-03-2016-0079. 

Aykol, Bilge, and Leonidas C. Leonidou. 2015. “Researching the Green Practices of Smaller Service Firms: A 
Theoretical, Methodological, and Empirical Assessment.” Journal of Small Business Management 53 (4): 
1264–88. doi:10.1111/jsbm.12118. 

Baden, D. A., I. A. Harwood, and D. G. Woodward. 2009. “The Effect of Buyer Pressure on Suppliers in SMEs to 
Demonstrate CSR Practices: An Added Incentive or Counter Productive?” European Management Journal 27 
(6). Elsevier Ltd: 429–41. doi:10.1016/j.emj.2008.10.004. 

Chiu, Chui-yu, Shi Chen, and Chun-liang Chen. 2017. “An Integrated Perspective of TOE Framework and 
Innovation Diffusion in Broadband Mobile Applications Adoption by Enterprises.” International Journal of 
Management, Economics and Social Sciences 6 (1): 14–39. 

Chong, J L L, and K Olesen. 2017. “A Technology-Organization-Environment Perspective on Eco-Effectiveness: A 
Meta-Analysis.” Australasian Journal of Information Systems 21: 1–26. doi:10.3127/ajis.v21i0.1441. 

Chuang, Shan-ping, and Chang-lin Yang. 2014. “Key Success Factors When Implementing a Green- Manufacturing 
System.” Production Planning & Control: The Management of Operations 25 (11): 923–37. 

Cordano, Mark, R Scott Marshall, and Murray Silverman. 2010. “How Do Small and Medium Enterprises Go 
‘“Green”’? A Study of Environmental Management Programs in the U.S. Wine Industry.” Journal of Business 
Ethics 92: 463–78. doi:10.1007/s10551-009-0168-z. 

Damanpour, F. 1991. “Organizational Innovation: A Meta-Analysis of Effects of Determinants and Moderators.” 
Academy of Management Journal 34 (3): 555–90. doi:10.2307/256406. 

Damanpour, Fariborz, and Marguerite Schneider. 2006. “Phases of the Adoption of Innovation in Organizations: 
Effects of Environment, Organization and Top Managers.” British Journal of Management 17 (3): 215–36. 
doi:10.1111/j.1467-8551.2006.00498.x. 

———. 2009. “Characteristics of Innovation and Innovation Adoption in Public Organizations: Assessing the Role 
of Managers.” Journal of Public Administration Research and Theory 19 (3): 495–522. 

Deif, Ahmed M. 2011. “A System Model for Green Manufacturing.” Journal of Cleaner Production 19 (14). 
Elsevier Ltd: 1553–59. doi:10.1016/j.jclepro.2011.05.022. 

DiMaggio, Paul J., and Walter W. Powell. 1983. “The Iron Cage Revisited: Institutional Isomorphism and 
Collective Rationality in Organizational Fields.” American Sociological Review 48 (2): 147–60. 

Gangwar, Hemlata, Hema Date, and A D Raoot. 2014. “Review on IT Adoption: Insights from Recent 
Technologies.” Journal of Enterprise Information Management 27 (4): 488–502. 

Ghobakhloo, Morteza, Daniel Arias‐Aranda, and Jose Benitez‐Amado. 2011. Adoption of E‐commerce Applications 
in SMEs. Industrial Management & Data Systems. Vol. 111. doi:10.1108/02635571111170785. 

Ghobakhloo, Morteza, and Sai Hong Tang. 2013. “The Role of Owner/Manager in Adoption of Electronic 
Commerce in Small Businesses.” Journal of Small Business and Enterprise Development 20 (4): 754–87. 

Gholami, Roya, Ainin Binti Sulaiman, T. Ramayah, and Alemayehu Molla. 2013. “Senior Managers’ Perception on 
Green Information Systems (IS) Adoption and Environmental Performance: Results from a Field Survey.” 
Information & Management 50 (7). Elsevier B.V.: 431–38. doi:10.1016/j.im.2013.01.004. 

Gibbs, JL, and KL Kraemer. 2004. “A Cross-Country Investigation of the Determinants of Scope of e-Commerce 
Use: An Institutional Approach.” Electronic Markets 14 (2): 124–37. doi:10.1080/10196780410001675077. 

Hameed, Mumtaz Abdul, and Steve Counsell. 2012. “Assessing the Influence of Environmental and CEO 
Characteristics for Adoption of Information Technology in Organizations.” Journal of Technology 
Management & Innovation 7 (1). 

Hameed, Mumtaz Abdul, Steve Counsell, and Stephen Swift. 2012. “A Conceptual Model for the Process of IT 
Innovation Adoption in Organizations.” Journal of Engineering and Technology Management 29 (3). Elsevier 
B.V.: 358–90. doi:10.1016/j.jengtecman.2012.03.007. 

Hsu, Chin-Chun, Keah Choon Tan, Suhaiza Hanim Mohamad Zailani, and Vaidyanathan Jayaraman. 2013. “Supply 
Chain Drivers That Foster the Development of Green Initiatives in an Emerging Economy.” International 
Journal of Operations & Production Management 33 (6): 656–88. doi:10.1108/IJOPM-10-2011-0401. 

592



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 
 

© IEOM Society International 
 
 

Huang, He. 2012. “The Green Innovation Modes in Enterprise Systems of SMEs.” Management & Engineering 06: 
83–87. 

Hung, Wei Hsi, Li Min Chang, Chieh Pin Lin, and Chun Hao Hsiao. 2014. “E-Readiness of Website Acceptance 
and Implementation in SMEs.” Computers in Human Behavior 40. Elsevier Ltd: 44–55. 

Hwang, Bang Ning, Chi Yo Huang, and Chih Hsiung Wu. 2016. “A TOE Approach to Establish a Green Supply 
Chain Adoption Decision Model in the Semiconductor Industry.” Sustainability (Switzerland) 8 (2). 

Indarti, Nurul, and Marja Langenberg. 2004. “Factors Affecting Business Success among SMEs: Empirical 
Evidences from Indonesia.” In The Second Bi-Annual European Summer University 2004, 1–15. Netherland. 

Kaiser, Florian G., Michael Ranney, Terry Hartig, and Peter A. Bowler. 1999. “Ecological Behavior, Environmental 
Attitude, and Feelings of Responsibility for the Environment.” European Psychologist 4 (2): 59–74. 

Kumar Piaralal, Shishi, Sashidharan R Nair, Nazry Yahya, and Jeannot Abdul Karim. 2015. “An Integrated Model 
of Themework Likelihood and Extent of Adoption of Green Practices in Small and Medium Sized Logistics 
Firms.” American Journal of Economics 5 (2): 251–58. doi:10.5923/c.economics.201501.32. 

Larsen, Tor J. 1993. “Middle Managers’ Contribution to Implemented Information Technology Innovation.” Journal 
of Management Information Systems 10 (2): 155–76. doi:10.1080/07421222.1993.11518004. 

Lau, Kwok Hung, and Zhen Wang. 2015. “Green Production Adoption for Small- and Medium- Sized Enterprises in 
China: A Case Study.” In Anzam, 1–17. 

Leonidou, Constantinos N, and Leonidas C Leonidou. 2011. “Research into Environmental Marketing/Management: 
A Bibliographic Analysis.” European Journal of Marketing 45 (1/2): 68–103. 

Lin, Chieh-Yu, and Yi-Hui Ho. 2010. “The Influences of Environmental Uncertainty on Corporate Green Behavior: 
An Empirical Study with Small and Medium-Size Enterprises.” Social Behavior and Personality: An 
International Journal 38 (5): 691–96. doi:10.2224/sbp.2010.38.5.691. 

Lin, Chieh Y., and Yi H. Ho. 2011. “Determinants of Green Practice Adoption for Logistics Companies in China.” 
Journal of Business Ethics 98 (1): 67–83. doi:10.1007/s10551-010-0535-9. 

Maduku, Daniel K., Mercy Mpinganjira, and Helen Duh. 2016. “Understanding Mobile Marketing Adoption 
Intention by South African SMEs: A Multi-Perspective Framework.” International Journal of Information 
Management 36 (5). Elsevier Ltd: 711–23. doi:10.1016/j.ijinfomgt.2016.04.018. 

Miras-Rodriguez, M Mar, Bernabe Escobar- Perez, and Jose Antonio Dominguez Machuca. 2015. “Sustainability 
Drivers, Barriers and Outcomes: Evidence from European High Performance Manufacturing Companies.” 
2015 International Conference on Industrial Engineering and Systems Management (IESM), no. October: 
963–67. doi:10.1109/IESM.2015.7380271. 

Mishra, Abhay Nath, Prabhudev Konana, and Anitesh Barua. 2007. “Antecedents and Consequences of Internet Use 
in Procurement: An Empirical Investigation of U.S. Manufacturing Firms.” Information Systems Research 18 
(1): 103–20. doi:10.1287/isre.1070.0115. 

Mittal, Varinder Kumar, Rahul Sindhwani, and P. K. Kapur. 2016. “Two-Way Assessment of Barriers to Lean–
Green Manufacturing System: Insights from India.” International Journal of Systems Assurance Engineering 
and Management 7 (4). Springer India: 400–407. doi:10.1007/s13198-016-0461-z. 

Molla, Alemayehu, and Paul S Licker. 2005. “ECommerce Adoption in Developing Countries: A Model and 
Instrument.” Information & Management 42: 877–99. doi:10.1016/j.im.2004.09.002. 

Oliveira, Tiago, and Maria F. Martins. 2010. “Understanding E-Business Adoption across Industries in European 
Countries.” Industrial Management and Data Systems 110 (9): 1337–54. doi:10.1108/02635571011087428. 

Oliveira, Tiago, and Maria Rosario Oliveira Martins. 2011. “Literature Review of Information Technology Adoption 
Models at Firm Level.” The Electronic Journal Information Systems Evaluation 14 (1): 110–21. 

Parker, Craig M., Janice Redmond, and Mike Simpson. 2009. “A Review of Interventions to Encourage SMEs to 
Make Environmental Improvements.” Environment and Planning C: Government and Policy 27 (2): 279–301. 

Premkumar, G, and M Roberts. 1999. “Adoption of New Information Technologies in Rural Small Businesses.” The 
International Journal of Management Science 27 (4): 467–84. doi:10.1016/S0305-0483(98)00071-1. 

Purnamawati, Desi. 2014. “Kontribusi Pencemaran Lingkungan Akibat Kegiatan UKM Cukup Tinggi.” 
Jambi.Antaranews.Com. 

Rahbauer, Sebastian, Luisa Menapace, Klaus Menrad, and Thomas Decker. 2016. “Adoption of Green Electricity by 
German Small and Medium-Sized Enterprises (SMEs) - A Qualitative Analysis.” Journal of Cleaner 
Production 129. Elsevier Ltd: 102–12. doi:10.1016/j.jclepro.2016.04.113. 

Ramayah, T., Niu Swee Ling, Seyedeh Khadijeh Taghizadeh, and Syed Abidur Rahman. 2016. “Factors Influencing 
SMEs Website Continuance Intention in Malaysia.” Telematics and Informatics 33 (1). Elsevier Ltd: 150–64. 

Rehman, Minhaj Ahemad A., R.R. Shrivastava, and Rakesh L. Shrivastava. 2014. “Evaluating Green Manufacturing 
Drivers: An Interpretive Structural Modelling Approach.” International Journal of Productivity and Quality 

593



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 
 

© IEOM Society International 
 
 

Management 13 (4): 471–94. 
Rehman, Minhaj, Dinesh Seth, and R L Shrivastava. 2016. “Impact of Green Manufacturing Practices on 

Organisational Performance in Indian Context: An Empirical Study.” Journal of Cleaner Production 137. 
Elsevier Ltd: 427–48. doi:10.1016/j.jclepro.2016.07.106. 

Revell, Andrea, David Stokes, and Hsin Chen. 2010. “Small Businesses and the Environment: Turning over a New 
Leaf?” Business Strategy and the Environment 19 (5): 273–88. doi:10.1002/bse.628. 

Rogers, Everett. 1995. Diffussion of Innovations. 4 th. New York: The Free Press. 
Rusinko, Cathy A. 2010. “Green Manufacturing: An Evaluation of Environmentally Sustainable Manufacturing 

Practices and Their Impact on Competitive Outcomes.” IEEE Transactions on Engineering Management 54 
(3): 445–54. 

Setyaningsih, Ira, Nurul Indarti, and Ferry Jie. 2018. “Bibliometric Analysis of the Term ‘Green Manufacturing.’” 
International Journal of Management Concepts and Philosophy 11 (3): 315–39. 

Shuman, Jeffrey C., John J. Shaw, and Gerald Sussman. 1985. “Strategic Planning in Smaller Rapid Growth 
Companies.” Long Range Planning 18 (6): 48–53. doi:10.1016/0024-6301(85)90063-9. 

Straub, E. T. 2009. “Understanding Technology Adoption: Theory and Future Directions for Informal Learning.” 
Review of Educational Research 79 (2): 625–49. doi:10.3102/0034654308325896. 

Thong, J. 1999. “An Integrated Model of Information Systems Adoption in Small Businesses.” Journal of 
Management Information Systems 15 (4): 187–214. doi:10.2307/40398410. 

Thong, James Y L, Chee-sing Yap, and K S Raman. 1996. “Top Management Support , External Expertise and 
Information Systems Implementation in Small Businesses.” Information Systems Research Publication 7 (2): 
248–67. 

Thong, JYL, and CS Yap. 1995. “CEO Characteristics , Organizational Characteristics and Information Technology 
Adoption in Small Businesses.” International Journal of Management Science 23 (4): 429–42. 

Tilley, Fiona. 1999. “The Gap between the Environmental Attitudes and the Environmental Behavior of Small 
Firms.” Business Strategy and the Environment 8 (4): 238–48. 

Tornatzky, Louis G., and Mitchell Fleischer. 1990. The Processes of Technological Innovation. Issues in 
Organization and Management Series. LAnham, MD, USA: Lexington Books. 

UKM, Kementerian Koperasi dan. 2018. “Perkembangan Data Usaha Mikro, Kecil, Menengah (UMKM) Dan Usaha 
Besar (UB) Tahun 2012 - 2017.” http://www.depkop.go.id/berita-informasi/data-informasi/data-
umkm/?eID=tx_rtgfiles_download&tx_rtgfiles_pi1%5Buid%5D=508. 

Walley, Noah, and Bradley Whitehead. 1994. “It ’ s Not Easy Being Green.” Harvard Business Review. 
Wang, Yu Min, Yi Shun Wang, and Yong Fu Yang. 2010. “Understanding the Determinants of RFID Adoption in 

the Manufacturing Industry.” Technological Forecasting and Social Change 77 (5). Elsevier Inc.: 803–15. 
Wen, Kuang-Wen, and Yan Chen. 2010. “E-Business Value Creation in Small and Medium Enterprises: A US 

Study Using the TOE.” International Journal of Electronic Business 8 (1): 80–100. 
Weng, Hua-Hung, Ja-Shen Chen, and Pei-Ching Chen. 2015. “Effects of Green Innovation on Environmental and 

Corporate Performance: A Stakeholder Perspective.” Sustainability 7 (5): 4997–5026. doi:10.3390/su7054997. 
Xie, XM, ZP Zang, and GY Qi. 2016. “Assessing the Environmental Management Efficiency of Manufacturing 

Sectors: Evidence from Emerging Economies.” Journal of Cleaner Production 112: 1422–31. 
Xie, Xuemei, Jiage Huo, Guoyou Qi, and Kevin Xiaoguo Zhu. 2016. “Green Process Innovation and Financial 

Performance in Emerging Economies: Moderating Effects of Absorptive Capacity and Green Subsidies.” 
IEEE Transactions on Engineering Management 63 (1): 101–12. doi:10.1109/TEM.2015.2507585. 

Yahya, Nazry, Sashidharan R Nair, and Shishi Kumar Piaralal. 2014. “Green Practices Adoption Framework for 
Small and Medium Sized Logistics Firms in Malaysia.” Sains Humanika 23: 79–84. 

Zhang, Huiying, and Fan Yang. 2016. “On the Drivers and Performance Outcomes of Green Practices Adoption: An 
Empirical Study in China.” Industrial Management & Data Systems 116 (9): 2011–34. 

Zhu, Kevin, Shutao Dong, Sean Xin Xu, and Kenneth L Kraemer. 2006. “Innovation Diffusion in Global Contexts: 
Determinants of Post-Adoption Digital Transformation of European Companies.” European Journal of 
Information Systems 15 (July): 601–16. doi:10.1057/palgrave.ejis.3000650. 

Zhu, Kevin, and Kenneth L. Kraemer. 2005. “Post-Adoption Variations in Usage and Value of e-Business by 
Organizations: Cross-Country Evidence from the Retail Industry.” Information Systems Research 16 (1): 61–
84. doi:10.1287/isre.1050.0045. 

 
 
 

594



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 
 

© IEOM Society International 
 
 

Biographies 
 
Ira Setyaningsih is a Doctoral student at Faculty of Economics and Business, Universitas Gadjah Mada, Yogyakarta, 
Indonesia. She holds a Bachelor in Industrial Engineering, and Master in Quality and Productivity Improvement. Her 
fields of research interests include operations management and industrial engineering.  
 
Wakhid Slamet Ciptono, MBA., MPM., PhD.,  is an Associate Professor in Faculty of Economics and Business, 
Universitas Gadjah Mada. He finished his Master in Business Management, Strategic Operations Management, 
Western Carolina University and earned his  Ph.D. in Faculty of Business & Accountancy, University of Malaya, 
Kuala Lumpur. His fields of research interests include operations management, operations research and quality 
management. 
 
Nurul Indarti, Sivilekonom, Cand Merc., PhD is an Associate Professor at Faculty of Economics and Business, 
Universitas Gadjah Mada, Yogyakarta, Indonesia. She holds a Bachelors in Department of Management, Faculty of 
Economics, Universitas Gadjah Mada, Master of Science and Business Administration – Sivilokonom (specialization 
on Project Management) at School of Management, University of Agder, Norway, Master of Science – Candidata 
Mercatoria (specialization on Strategic and Operations Management) at Norwegian School of Economics and 
Business, Bergen, Norway, and Ph.D. in Faculty of Economics and Business, University of Groningen, The 
Netherlands. She has 19 years of teaching and research experience and has published over 97 papers in local and 
international journals. Her fields of research interests include entrepreneurship, innovation and knowledge 
management, SME, and supply chain management. 
 
Nofie Iman Vidya Kemal, PhD., earned his PhD in Management from the London School of Economics and 
Political Science and an MSc in Management of Science, Technology and Innovation from the University of 
Manchester. His research interests are in the area of management of innovation and dynamic corporate strategy. He 
has worked in numerous research and consulting projects. He also regularly wrote for newspapers and magazines, 
and also has published several books in the areas of investment and personal finance. He is currently working 
at Faculty of Economics and Business, Universitas Gadjah Mada. 
 

595

https://academics.feb.ugm.ac.id/profile.php?id=99100037



