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 Malaysia was, in fact, among the first Southeast Asian nations to slot in environmental 

concerning actors and factors in its long-range economic plans and strategies. To 

develop green technology the government takes some effective initiatives like the 

establishment of a great amount of fund to provide soft loan to companies that supply 

and utilized green technology. However, adopting of environment friendly technology 

can be slow if the new technological innovations are not impressive in terms of the 
firms‟ inducements, or if the firms do not have adequate data and information to 

evaluate whether or not switching to a green technology is in their private interests, to 

analyze their cost and benefits regarding new measures. Adoption of green technologies 
might encompass a high degree of uncertainty and, warrants considerable attention 

within a manufacturing company at the strategic level. Hence, the process to attain 

required way to achieve achievement with this technology is an issue that demands to 
be investigated. With the aim of providing information on the subject matter, this paper 

put it full phase efforts and concentrations on the influence of the two factors on green 
technology adoption. These factors are technology characteristics and communication 

networks. Based on the data analysis from a survey conducted on a sample of 76 

companies, it was found that there are significant relationships between the two factors 
and green technology implementation. 
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INTRODUCTION 

 

 In responding to global climate change, the Malaysia government start to focus on adaptation strategies to 

ensure sustainability growth, a proper valuation of environmental resources made through assessing the 

opportunity cost and environmental impact of public and private investment. Beside significant environmental 

regulatory and management changes which already took place by mid-1980s, the government currently in the 

10
th

 Malaysia Plan 2011-2015 provide fiscal incentives and funding for green technology investments. This was 

largely a consequence of the rapid industrialization and urbanization. 

 Some of the environment friendly initiatives and programs that have been launched in Malaysia are cleaner 

technology, cleaner production, pollution prevention, adoption of Environmental Management System (EMS), 

and the ISO 14000 certification (Hoay, 2001). Through the National Green Technology Policy, the government 

offer the green technology financing scheme with issue credit guarantees of 60% for companies developing or 

using green technology. The companies were encouraged to meet Malaysian Standards and recognised 

international standards for goods and services such as Good Manufacturing Practice, Hazard Analysis and 

Critical Control Point (EPU, 2010). To comply with these standards, firms must either alter the nature of their 

production processes or employ technologies that lessen the level of effluent being discharged (Abidin et al., 

2009).  

 The contribution to environmental investment differs across industrial sectors. The most contributing 

sectors are the energy sector (coal, fuel and petroleum, production and supply water, gas and electricity), the 

production of food and beverage and tobacco and the sector of chemicals, rubber and plastics (Oltra & Jean, 

2007). The adoption of green technology can lower a company‟s environmental emissions and may generate 

significant improvements in resource efficiency and productivity (Schyndel, 2012). However, adoption of green 

technology encompasses a high degree of uncertainty and, warrants considerable attention within a 

manufacturing company at the strategic level (Rothenberg & Zyglidopoulos, 2003). As a consequence, the way 

to achieve success with this technology is an issue that needs to be investigated. This study reviews the factors 
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which have impacts on green technology adoption. This formed a basis for developing hypotheses for the study. 

A set of questionnaire was promoted and applied to accomplish a survey. The assessments on the answers of the 

questionnaire are expected to provide some directions and guidelines for successful implementation of green 

technology adoption.  

 

Green Technology Adoption: 

 Customers, suppliers, and the common public are increasingly demanding that manufacturing firms 

minimize any negative outcomes of their products and operations on the natural environment (Oltra, 2008). 

Embracing green technology such as clean technologies may accelerate the quality of products, the relation with 

the local administration and the motivation of the staff (Gonzalez & Moran, 2005). However, these positive 

outcomes should be compared with the overall expenses of this adoption and other challenges like risks and 

uncertainty, and huge investment expenditure in capital good embodying the clean technology. 

 In spite of having the general willingness to adopt green technology, there are many factors that influence 

the adoption and barriers to their uptake [Rothenberg & Zyglidopoulos, 2003; Gonzalez & Moran, 2005; 

Bernauer, 2006). Other issues  that govern green technologies in particular the intensity of competition, the 

dealing effectively with expenditure, and market demand  conditions, appropriable conditions, technological 

opportunities as well as the knowledge-base and absorptive capacity of firms (Saint-Jean, 2006).With the 

diversity of  green technologies being applied by manufacturers throughout the world and many functional,  and 

managerial challenges included with these technologies, the intensity of research in the arena of applying green 

technology has raised now a days.. Nevertheless, an extensive review of empirical studies in green technology 

have explored that there exists a broad spectrum of investigations into the application issues of these green 

technologies. These investigations range from single case studies focusing a single green technology such as an 

agricultural innovation, to surveys on a combination of a few technologies (Gonzalez & Moran, 2005; Abidin et 

al., 2009; Schyndel, 2012). One of the main problems in these studies relating with the adoption of green 

technology is to find out adequate exact appropriate data and indicators of green technologies (Oltra, 2008).This 

study focused on the non-regulatory variables. With the insights obtained from existing literature, this paper 

focused on two factors namely communication networks and technology characteristics.  

 

Communication Networks: 

 Communication denotes a two-way process where data and information are sent and received between two 

or more parties, each with an inherent knowledge and understanding about how the data and information is to be 

applied (Castello & Braun, 2006). Mendizabal (2006), states that networks are often not closed, and several 

members are linked to other networks. Perception by Blackman (2005), the existence of information is one of 

the factors that generate the green technology adoption. This is because, in order to embrace newly invented 

technologies, firm must, first and foremost, acquire the requisite technical and economic information. Through 

information, potential adopters are educated and alerted. Besides, communication networks accelerate the 

procedure of obtaining necessary information about new technologies. This further supported by Abidin et al. 

(2010), who believe that information sources and communication networks demonstrate the adoption of most 

innovation because they initiate consciousness and update potential adopters about an innovation.  

 Through communication networks, people, firms and institutions are connected in a common issue to 

develop and enable mutual learning and generate, share and use environmental-related technology, knowledge, 

skill and information. According to Castello and Braun (2006), the low-level connection between research and 

advisory services will result a very slow adoption of technology by firms. The uniting of educators, researchers 

and the private sectors to harness knowledge and information from various sources is important to increase the 

effectiveness of the communication networks. 

 Networks have opened or closed membership systems. The closed systems are seeking for new with more 

credibility in the policy process or within their own distinct perspectives. Hence, they initiated effective and 

solid communities. Close communication networks will permit the notice of demands and availability of 

technology supply among firms (Abidin et al., 2009). The assembling and combining process and user into a 

dynamic medium of information exchange is especially important for those technologies which are complex, 

non-standardized, and exposed to frequent changes. The opened membership systems looked for representation 

as a way of attaining legitimacy in the policy process. As a consequence, they have to develop more convening 

functions to cope up with more diverse membership. Communication networks in this study indicate the 

existence of mutual support among firms and cooperation with research institutes across environmental realms. 

The investigation in this study concentrated on the membership as well as the ability of the communication 

networks which suggest that firms which have a more comprehensive and more able more effective 

communication networks have more intention to adopt the technologies. The following hypotheses were applied 

to identify the correlation between communication networks and green technology adoption. 

 H1    Membership of communication networks has positive significant impact on the adoption of green 

technology. 
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 H2 Capacity of communication networks has positive significant impact on the adoption of green 

technology. 

 

Technology Characteristics: 

 Technologies embraced are hoped to develop a competitive positive advantage via practical outcomes 

encompassing accelerated stages of quality and service, efficiency, reliability, and etc. (Warren, 2004). 

Development and adoption of technology that can be easily fused into presently available production systems 

are considered as much more beneficiary and cost effective to many firms. These innovations need effective 

reduced capital costing and are less disruptive to the existing production process than more large scale or 

“radical” technologies. The adoption of a new technology usually demands the application of complementary 

technologies, alteration on presently available production procedure or the organization of the firm and 

additional training of the workforce on the new technology. Therefore, when there is an „installed base‟, the 

expenditure of altering to a latest technology might be high, as the new technology might have the risk to be 

incompatible with the existing system (Gonzalez & Moran, 2005).  Process inflexibilities and procedures to deal 

with these things are considered as concerning factor in various fields.. On the contrary perceived set up and on-

going expenditure, technical challenges and technology related difficulties are likely to make innovations 

unattractive, adversely affecting their adoption (Warren, 2004; Weber, 2005). Innovation which are comfortable 

to apply and do not require long installation times will have faster diffusion rates than those which are more 

complex (Karki & Bauer, 2004; Abidin et al., 2009). 

 In the view of Tornazky and Klien (1982), as many as thirty distinct characteristics have been obtained to 

significantly affect adoption. However, some are more consistent than others in their correlation with the 

technology adoption. These characteristics involve the relative benefit the technology offers compared to the 

expenditures related with adopting it, its complexity and compatibility with adopting organization, and how 

observable the results of the innovation are (Russell & Hoag, 2004). In this paper, our whole effort concentrate 

on three characteristics of the environmental technology, they are relative advantage, compatibility and 

complexity. This group of hypotheses seeks to reveal the correlation between technology characteristics and 

green technology adoption. 

H3 Technology relative advantage has positive significant impact on the adoption of green technology. 

H4 Technology compatibility has positive significant impact on the adoption of green technology. 

H5  Technology complexity has negative significant impact on the adoption of green technology. 

 

Analysis and Findings: 

 The survey sample for this study consist a total of 143 food and beverages companies in the peninsular of 

Malaysia. Out of 143 companies, only 77 replied the questionnaire and one was rejected due to the incomplete 

answers. The 76 responses yielded 53.1 per cent response rate. Factor analysis was used in order to assess 

construct validity, which means the extent to which a scale is an appropriate operational definition of an abstract 

variable. Treating each measure as a separate construct, each factor was subjected to individual principal 

components analysis. Each factor were valid as a construct if its‟ set of items form a single factor after the 

analysis (Table 1). An internal consistency analysis was performed separately for the items of each independent 

variables and dependent variables by using the SPSS reliability procedure. , the alpha values of reliability 

analysis for this study ranges from 0.639 to 0.879. The alpha values for these variables are greater than 0.6. 

Thus it can be concluded that this instrument has internal consistency and is therefore reliable. 

 
Table 1: Results of Factor Analysis. 

Variables KMO Factor Loading 

 

Obtained by 

deleting 

IV1 Communication Networks 
Membership  Capacity 

0.770 
0.750 

0.767, 0.722, 0.833, 0.781, 0.902 
0.595, 0.754, 0.860, 0.821, 0.594 

Mbr6 
None 

IV2 Technology Characteristics 

Relative advantages (RA) 

Compatibility (CPTB) 
Complexity (CPLX) 

0.731 

0.741 

0.723 
 

0.804, 0.857, 0.522, 0.802 

0.836, 0.885, 0.761, 0.867 

0.710, 0.736, 0.756, 0.624, 0.790. 0.633 
 

Ra4 

Cptb5, Cptb6 

None 

 

 In order to find relationship and the contribution of each predictor, Pearson correlation and regression were 

performed. It was found that there are some important noticeable correlations between the two factors and green 

technology adoption. Thus it can be concluded that this instrument has internal consistency and is therefore 

reliable. As demonstrated in Table 2, relative benefits and compatibility are the technology characteristics that 

have positive outcomes on the embracement of green technology. This shows that the benefits gained from the 

implementation are among the reasons why companies adopt the green technology. Nevertheless, complexity is 

not significantly correlated to green technology adoption.  

 Besides, membership of communication networks and ability of communication networks has positive and 

significant relationship with green technology adoption. This betokens effective noticeable correlations strong 
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and good relationships with linkage partners encourage the adoption of green technology. Regression test was 

done to identify the predictive ability of each variable toward green technology adoption. Table 3 shows the 

individual contributor of each predictor of with a regression equation.  

 
Table 2: Pearson‟s Product Moment Coefficient Analysis. 

Variables Green Technology Adoption 

IV1 Communication networks 

Membership (MBR) 
Capacity (CPCT) 

IV2 Technology Characteristics 

Relative advantages (RA) 
Compatibility (CPTB) 

Complexity (CPLX 

 

0.262* 
0.322** 

 

0.407** 
0.354** 

-0.158 

* Correlation is significant at the 0.05 level (1-tailed) 
** Correlation is significant at the 0.01 level (1-tailed) 

 
Table 3: Multiple Regression Result between IV and Green Technology Adoption. 

IV Un-std Beta Std. Beta T Sig. Tolerance VIF 

(Constant) 1.172  1.668 1.00   

Membership (MBR) -0.128 -0.155 -1.037 0.303 0.450 2.220 

Capacity (CPCT) 0.270 0.342 2.635 0.010 0.598 1.672 

Relative advantages (RA) 0.311 0.366 3.073 0.003 0.711 1.406 

Compatibility (CPTB) 0.139 0.180 1.261 0.212 0.496 2.014 

Complexity (CPLX -0.054 -0.067 -0.067 0.550 0.809 1.236 

R 0.541      

R2 0.293      

Adjusted R2 0.242      

F 5.797      

Sig. .000      

Durbin-Watson 2.107      

 

 Among the five predictors, Relative Advantages of technology characteristics has the highest standardize 

beta coefficient (β=0.366, p=.003) which indicates that this factor is the most important variable in predicting 

green technology adoption. The other important predictor is the capacity of communication network (β=0.342, 

p=.010) while the other three variable are not significantly related to the adoption of green technology. 

 

Conclusion: 

 The findings explore that technology characteristics and communication networks have influences on the 

implementation of green technology. The embracement of green technology may have a good impact to improve 

the environmental image of the firm and this will cooperate to ameliorate the correlation between regulators and 

financial institutions. The findings are accordance with Gonzalez and Moran (2005), indicates that the 

characteristics of the green technology influence the green technology adoption. Beside that close 

communication networks will permit the determination of necessities and existence of technology supply among 

firms. The capacity to exploit sources of information effectively may be specific to individual firms, even 

individual firms within the same industry, and this will in turn, have a great impact on their decisions to embrace 

newly invented green technologies. 
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