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Abstract: 

Few researchers have attempted to discover omni-channel from the lens of the supply chain, particularly the 

logistics perspective. Although focusing predominantly on the supply chain, this study aims to develop a structural 

relationship model to examine the relationship between reverse logistics and firm performance in the omni-channel 

environment using Smart-PLS. Many studies examine the reverse logistics factors, but these studies did not discuss 

reverse logistics in the omni-channel business environment. This study would comprehensively understand reverse 

logistics systems in omni-channel companies. It also demonstrated the effectiveness of reverse logistics in boosting 

firm performance. A well-designed reverse logistics system can provide competitive advantages to omni-channel 

companies. This study used a questionnaire survey to investigate the reverse logistics system of different omni-

channel companies, including manufacturers, retailers, and logistics service providers. After that, this study applied 

structural model analysis and moderation relationships analysis to examine reverse logistics factors. In conclusion, 

some form factors, such as flexibility and collaboration, apparently have a significant influence on omni-channel 

firm performance. While looking at the task environment factors, customer and supplier are significant factors in 

predicting omni-channel firm performance. However, firm factors such as top management support, formalization, 

and information system, and other task environment factors (such as competitors) act as moderator variables 

towards reverse logistics instead of being directly related to omni-channel firm performance. The results of this 

study can guide omni-channel companies in designing systematic reverse logistics programs to help their companies 

to perform better. Relevant entrepreneurs could develop more effective and efficient programs to support the reverse 

supply chain by including both firm and task environment aspects to boost company performance. This study 

reports an empirical survey of the reverse logistics system in an omni-channel environment. It provides a 

comprehensive understanding of the relationships and impacts of reverse logistics systems on omni-channel firm 

performance. 
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全渠道供应链的逆向物流系统影响着公司业绩 
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摘要： 

很少有研究人员试图从供应链的角度来发现全渠道，尤其是从物流的角度。尽管主要关注供应链，但本研

究旨在开发一个结构关系模型，以使用智能偏最小二乘法检查全渠道环境中逆向物流与公司绩效之间的关

系。许多研究考察了逆向物流因素，但这些研究并未讨论全渠道商业环境中的逆向物流。本研究将全面了

解全渠道公司的逆向物流系统。它还展示了逆向物流在提高公司业绩方面的有效性。一个设计良好的逆向

物流系统可以为全渠道公司提供竞争优势。本研究使用问卷调查来调查不同全渠道公司的逆向物流系统，

包括制造商、零售商和物流服务提供商。之后，本研究应用结构模型分析和调节关系分析来检验逆向物流

因素。总之，一些形式因素，如灵活性和协作，显然对全渠道公司的绩效有重大影响。在查看任务环境因

素时，客户和供应商是预测全渠道公司绩效的重要因素。然而，诸如高层管理支持、正规化和信息系统等

企业因素以及其他任务环境因素（如竞争对手）作为逆向物流的调节变量，而不是与全渠道企业绩效直接

相关。这项研究的结果可以指导全渠道公司设计系统的逆向物流方案，以帮助他们的公司更好地表现。相

关企业家可以通过包括公司和任务环境方面的内容来制定更有效和高效的计划来支持逆向供应链，以提高

公司绩效。本研究报告了对全渠道环境中逆向物流系统的实证调查。它全面了解逆向物流系统对全渠道公

司绩效的关系和影响。 

 

关键词：逆向物流、全渠道、企业绩效、企业因素、任务环境因素。 

 

1. Introduction 

It is common for companies to adopt an omni-

channel strategy in their business model (Leu & Masri, 

2021). As a result, traditional retailers have entered the 

digital channels, while e-commerce retailers have begun 

operating new brick-and-mortar stores (Hübner et al., 

2016; Rai et al., 2019). In addition, the Malaysian 

government has encouraged small and medium-sized 

enterprises (SMEs) to participate in the omni-channel 

business environment. Still, they may face challenges 

because the trend is new to them (Kaur et al., 2019; 

Mahusni & Abdul Ghafar, 2018). In the reverse supply 

chain, different elements such as collaboration, 

information systems, resources commitment, and 

strategic planning (Bai & Sarkis, 2018; Genchev, 2009; 

Ho et al., 2012; Huscroft et al., 2013; Mai et al., 2012; 

Morgan et al., 2016) represent company factors that are 

being identified as determinants of effective reverse 

logistics. For supporting an omni-channel business 

structure, firm factors such as collaboration between 

different individual departments and information 

systems are required. 

In contrast, the advancement of a reverse logistics 

system is related to firm factors that could improve 

company performance. Furthermore, the significance of 

task environment factors in reverse logistics cannot be 

overstated. Task environment factors in reverse logistics 

systems include customers, suppliers, competitors, and 

regulators (Carter & Ellram, 1998). In past studies, 

these reverse logistics elements were proved to be 

significant determinants for reverse logistics systems 

but have not been investigated in an omni-channel 

context. Understanding such relationships allows the 

issues of effective reverse logistics to be identified, and 

company performance can be improved by cultivating a 

more positive attitude toward improving company 

operations and strategic planning. As a result, the gaps 

in current knowledge and the need for research are 

summarised. This thesis aims to strengthen the 

theoretical structure of reverse logistics, which has yet 

to be explored and examined (Carter & Ellram, 1998). 

 

2. Theoretical Background 
Omni-channel companies are those businesses that 

manage various types of channels (digital and physical) 

at different phases of the procedure. Manufacturers, 

digital retailers, physical retailers, and logistics service 

providers are some examples of omni-channel 

companies that are widely mentioned (Saghiri et al., 

2017). The reverse logistics system is vital in return 

processes because it will give omni-channel companies 

an advantage in terms of customer satisfaction and cost 

optimization. Hübner et al. (2016) conducted 

exploratory research on distribution systems in omni-

channel. Its sources and destination of delivery 

characterize a distribution system. The following 

framework, constructed based on expert opinion, 

provides a comprehensive understanding of the physical 

flow in omni-channel distribution. 

 
Figure 1. Omni-channel supply chain 

 

Omni-channel businesses have more options for 

product delivery and collection, as illustrated in the 

figure above. Customers can receive the product 

directly from manufacturers or retailers via a courier 

service in forwarding distribution. Businesses can use 

distribution centers to fulfill online orders from web 
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shops and mobile applications. Aside from that, 

customers can choose to buy in-store or online and pick 

up in-store. The reverse supply chain in omni-channel 

implies that different phases and routes are linked 

together to fulfill the return functions. Hence, 

information in the reverse supply chain will be flexible, 

accessible, and identifiable (Saghiri et al., 2017). 

Information integration improves a company's freedom 

to predict the appropriate methods for collected 

material, whether to reuse or recycle it. Companies in 

omni-channel backward distribution provide customers 

with various return options, such as return in-store, drop 

point and courier service. (Bernon et al., 2016). Reverse 

logistics has become more challenging logistically as 

the number of channels has expanded. The reverse 

supply chain is no longer linear; it implies that brick-

and-mortar collection is increasingly interchanging with 

courier service collection (Hübner et al., 2016). In 

general, reverse logistics is more complex and difficult 

to predict than forwarding logistics. As a result, a well-

organized reverse logistics system is essential to deal 

with these challenges and ambiguity (Bernon et al., 

2016; Tibben-Lembke & Rogers, 2002). 

 

2.1. Firm Factor 
An effective reverse logistics system should have 

top management support, information system, 

collaboration, flexibility, and formalization (Bai & 

Sarkis, 2013; García-Sánchez et al., 2018; Genchev et 

al., 2011; Ho et al., 2012; Morgan et al., 2016). 

Managers who are aware of the complexity and 

ambiguity of reverse logistics activities and those who 

have a positive mindset toward reverse logistics 

management are crucial to the effectiveness of reverse 

logistics systems, which could lower costs (García-

Sánchez et al., 2018). By formalizing and standardizing 

procedures, the company can manage reverse logistics 

activities following stakeholder expectations (Huscroft, 

2010). For example, formalized procedures in omni-

channel companies can be conducted to determine 

whether returned goods should be resold, reused, 

repaired, refurbished, remanufactured, retrieved, or 

recycled. Furthermore, companies with operational 

flexibility can focus on ensuring reverse logistics 

activities like gatekeeping, collection, sortation, and 

disposition run smoothly (Tombido et al., 2018). 

Flexibility allows a company to respond quickly to 

unexpected events and devise creative solutions (Bai & 

Sarkis, 2013). Flexibility necessitates the coordination 

of multiple levels of management within and across 

organizations. In reverse logistics operations, 

companies must also use information systems to 

manage the complexity and speed up the procedure 

(García-Sánchez et al., 2018). For instance, a company 

can organize a reverse logistics operation based on a 

historical database forecasting the types and quantities 

of returns. Collaboration was defined by Mai et al. 

(2012) as a synergistically shared process within a 

company in which two or more departments 

demonstrate mutual understanding and a shared vision 

while also closely cooperating to achieve common 

goals. In a study by Hernández et al. (2011), the 

importance of information sharing in reverse flow 

planning, such as collection channels, was highlighted. 

 
2.2. Task Environment Factor 

According to previous research, omni-channel 

companies' reverse logistics systems must also account 

for external influences such as suppliers, customers, 

regulators, and competitors (Abdullah & Yaakub, 2015; 

Carter & Ellram, 1998; Huang et al., 2016; Mills, 2007; 

Ye et al., 2013). Companies collaborating with suppliers 

in reverse supply chain processes, intra- or inter-

organizational, can enhance performance by fostering 

stronger relations (Vlachos, 2016). Companies that 

connect with suppliers could be capable of reducing the 

bullwhip effect, which leads to wasteful resource 

allocation and poor planning. Besides, a company that 

can identify and responds to customer demands has a 

better chance of surviving in a highly competitive 

environment (Vlachos, 2016). In addition, Ye et al. 

(2013) also stated that paying attention to the customer 

has always been a key business criterion. However, 

some researchers have discovered that the regulator 

impacts task environment factors in the company's 

reverse logistics management. (Carter & Ellram, 1998). 

The regulator can control and formulate laws and 

regulations to influence an organization's policies and 

strategies (Huang & Yang, 2014; Lau & Wang, 2009). 

In reality, a company may unintentionally try to mimic 

the strategies of other members. (Ye et al., 2013). A 

company will follow in the footsteps of another that it 

perceives as the industry leader. Companies may 

attempt to replicate the reverse logistics strategies of 

more successful rivals (Huang & Yang, 2014). These 

studies looked at various aspects of a company's reverse 

logistics system that could affect its performance. The 

emergence, on the other hand, is not well captured. As a 

result, a study of the reverse logistics systems of 

companies operating in the omni-channel environment 

is required. 

 

3. Method and Materials 
This study is a survey-based project. A quantitative 

research method, the questionnaire, has been used for 

data collection from the sample randomly to test the 

hypotheses. The questionnaires are primarily sent to the 

respondents through the internet and mail. In order to 

design the questionnaire, an extensive search of 

previous articles related to the reverse supply chain was 

conducted. That ensures the questionnaire design in this 

quantitative stage is reliable for this study. Therefore, 

the instruments in the questionnaire (Table 1) are 

captured from previous empirical studies that had to go 

through reliability and validity testing. 
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Table 1. Measurement items for each variable 

Variables Operational Definition 

Top Management Support: 

1) Our top managers recognize the importance of returns management implementation. 

2) Our top managers proactively support returns management implementation. 

3) Our top managers are willing to invest the resources needed to implement returns management. 

4) Our top managers substantially influence our company's returns management implementation. 

Degree of support from top 

management toward reverse 

logistics management 

Sources: (Richey et al., 2005; Shafiq & Naqvi, 2012; Ye et al., 2013) 

Formalization: 

1) The job description of related practitioners in returns management is clearly stated. 

2) The hierarchy of authority in returns management is clearly stated. 

3) Returns management's standard operating procedures (SOP) are clearly stated. 

4) There are standard methods for employees to transfer information to other relevant persons. 

Clear instructions and 

definitions of reverse logistics 

activities and responsibilities 

for control and practices in 

reverse logistics management 

Sources: (Dahlstrom et al., 1996; Hall & Johnson, 2016; Tiwari, 2013) 

Flexibility: 

1) My firm can handle difficult and nonstandard return requests. 

2) My firm can authorize and perform special requests made by customers. 

3) My firm can cover and handle different volumes of returns regardless of small or large capacities.  

4) My firm can cover and handle return requests from different channels. 

The capacity and capability of 

reverse logistics systems 

efficiently respond to 

complexities and uncertainties 

in the reverse flow 

Sources: (Bai & Sarkis, 2013; Nair, 2005; Stevenson & Spring, 2009; Um, 2017) 

Information System: 

1) Information systems enable information sharing with all departments inside the company. 

2) Information systems enable the planning of returns effectively. 

3) Information systems enable faster product return handling in my company. 

4) Information systems enable us to track products easily. 

5) Information systems reduce errors while handling transactions during the product return process. 

The capability of information 

systems used in the reverse 

logistics system 

Sources: (Daugherty et al., 2005; Mahindroo et al., 2018b; Olorunniwo & Li, 2010) 

Collaboration: 

1) Different departments in my company work together to achieve the goals of returns management. 

2) Different departments in my company have a mutual understanding of responsibilities in returns 

management. 

3) Different departments in my company work together as a team in returns management. 

4) Different departments in my company conduct joint planning to anticipate and solve operational 

problems for returns management. 

The synergistically shared 

process within a firm where 

two or more departments 

closely work together in a 

reverse logistics system 

Sources: (Richey et al., 2005; Stank et al., 1999b) 

Customer: 

1) My firm adopts returns management to fulfill the requirement of most of the customers. 

2) My firm adopts returns management to protect consumer rights provided by the government.  

3) My firm design returns management operations based on customer information and requirement. 

4) My firm has a good sense of how our customers value our services. 

5) My firm believes that this business exists to serve customers. 

The company's capability 

recognizes and reacts to the 

customer's influence. 

Sources: (Eltayeb and Zailani, 2011; Ye et al., 2013) 

Competitor: 

1) The intense competition has strongly pressured our company's returns management strategies. 

2) Our competitors’ earlier implementation of returns management provides a benchmark and guidance 

for our company’s returns management. 

3) Competitors have a strong influence on our company’s returns management. 

4) Competitors with well-developed returns management are perceived favorably in our industry. 

5) Our competitors are using returns management to their advantage. 

The capability of the company 

recognizes and react to the 

influence of the competitor 

Sources: (Chu et al., 2017; Wu et al., 2012; Ye et al., 2013) 

Regulatory: 

1) Through the collection of returns, my firm tries to reduce or avoid the threat of current government 

legislation. 

2) Through the collection of returns, my firm tries to reduce or avoid the threat of future government 

legislation. 

3) Regulations in other countries, such as Europe, Japan, and the USA, induced my firm to collect 

rejected products. 

4) The government imposes many regulations or restrictions on my firm's industry. 

The capability of the company 

recognizes and react to the 

influence of the regulatory 

Sources: (Abdullah & Yaakub, 2015; Eltayeb & Zailani, 2011; Hsu et al., 2013) 

Supplier: 

1) There are well-defined goals, scope, and responsibilities between the supplier and our firm in returns 

management. 

2) We maintain long-term cooperative relationships with our suppliers in returns management. 

3) Our managers participate in joint planning sessions with suppliers in returns management. 

4) My firm effectively shares return information externally with suppliers. 

5) My firm experiences improved performance by integrating returns management with suppliers. 

The capability of the company 

recognizes and react to the 

influence of the supplier 

Sources: (Danese, 2013; Jeszka, 2014; Morgan et al., 2016; Olorunniwo & Li, 2010) 

Omni-channel Firm Performance: 

1) Achieve cost reduction 
Perceptions of company 

performance are measured 
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2) Environmental regulatory compliance 

3) Improve customer relationship 

4) Improve profitability 

5) Reduced inventory cost or investment 

6) Improve the company's reputation 

against cost, customer 

relationship, profit, and 

reputation. 

Sources: (Abdullah & Yaakub, 2015; Autry et al., 2001; Daugherty et al., 2005; Huang et al., 2015; Vlachos, 2016; Ye et al., 2013) 

 

Overall, the structure of the questionnaire can be 

differentiated into four parts: background information, 

firm factors, task environment factors, and omni-

channel firm performance. In order to improve the 

credibility of the questionnaire approach, a pilot study 

is conducted with industry experts and university 

lecturers. Additionally, the pilot test is relevant as the 

respondents' comments help enhance the study's 

credibility. 

 

3.1. Respondent Sampling and Profiles 

This study applies a stratified random sampling 

strategy in which the questionnaire is distributed to 

different groups in the population, such as 

manufacturers, retailers, and logistics service providers. 

This sampling strategy could ensure that all categories 

are included in the study rather than only collecting data 

from certain types of omni-channel companies. In 

addition, using a stratified random sampling strategy 

could minimize the bias in representing the population 

of this study (Neuman, 2002). There are 112 (25.0%) 

respondents working in the manufacturer enterprise, 

228 (50.9%) respondents working in the retailer 

enterprise, and 108 (24.1%) respondents working in the 

logistics service provider enterprise. The data has 

shown that most respondents work in retail enterprises, 

similar to the economic census (Department of 

Statistics Malaysia, 2017). Table 2 shows the 

respondents' profiles, including the company's role, 

working position, experience, and firm size. 

 
Table 2. Demographic of respondents (n=448) 

 n Percent (%) 

Role of Company   

Manufacturer 112 25.0 

Retailer 228 50.9 

Logistics Service Provider 108 24.1 

Respondent’s Working Position   

Top Management 1 0.2 

Senior Manager 6 1.3 

Manager 29 6.5 

Senior Executive 220 49.1 

Executive 192 42.9 

Working Experience   

1 - 5 years 31 6.9 

6 - 10 years 209 46.7 

11 - 15 years 9 2.0 

16 - 20 years 173 38.6 

21 - 30 years 24 5.4 

above 31 years 2 0.4 

Firm Size   

Micro 39 8.7 

Small 183 40.8 

Medium 221 49.3 

Large 5 1.1 

Total 448 100 

 

4. Analysis and Results 
Anderson and Gerbing (1991) used a 2-step 

approach to test the measurement model. First, we 

tested the measurement model by examining the 

validity and reliability of the instruments based on Hair 

et al. (2019). Then, the study will continue with the 

structural model to conduct hypothesis testing. In order 

to ensure the measurement model is reliable and valid, 

this study must examine the loadings, average variance 

extracted (AVE), and composite reliability (CR) (Hair 

et al., 2019; Ramayah et al., 2018). The assessment 

standard in this study includes factor loadings of the 

indicators greater than 0.5, composite reliability (CR) of 

the various dimensions greater than 0.7, and Average 

Variance Extracted (AVE) greater than 0.5. However, 

AVE less than 0.4 is acceptable as Fornell and Larcker's 

(1981) criterion mentioned that the convergent validity 

of the instrument would be sufficient if the AVE is less 

than 0.5 but CR is more than 0.6. From Table 3, the 

results show that all the AVEs are more than 0.5 except 

for customer and omni-channel firm performance. 

However, the CR of the customer and omni-channel 

firm performance is more than 0.7, which is considered 

acceptable by the convergent validity of both 

constructs. The loadings of each construct are shown in 

the table below, and they are greater than standard 0.5. 

This study will also look at the composite reliability 

(CR) to verify the internal consistency of scale items. 

The CRs of each construct range from 0.778 to 0.927, 

which are adequate given that the standard is 0.7, as 

suggested by (Hair et al., 2019). Hence, the data of this 

result have convergent validity because all of the 

requirements met the researchers' guidelines mentioned 

above. 

 
Table 3. Measurement model 

Constructs Items Loadings CR AVE 

 COL1 0.843 0.801 0.575 

Collaboration COL3 0.720   

 COL4 0.704   

 COM1 0.602 0.853 0.542 

 COM2 0.609   

Competitor COM3 0.790   

 COM4 0.771   

 COM5 0.870   

Customer 

CUS1 

CUS2 

CUS3 

CUS4 

CUS5 

0.679 

0.533 

0.666 

0.671 

0.656 

0.778 0.778 

Flexibility 

FLE2 

FLE3 

FLE4 

0.762 

0.774 

0.759 

0.809 0.586 

Formalization FOR1 0.842 0.876 0.640 
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FOR2 

FOR3 

FOR4 

0.701 

0.790 

0.857 

Information 

System 

IS1 

IS2 

IS3 

IS5 

0.872 

0.577 

0.870 

0.538 

0.815 0.535 

Regulator 

REG1 

REG2 

REG3 

REG4 

0.870 

0.818 

0.702 

0.871 

0.889 0.669 

Supplier 

SUP1 

SUP3 

SUP5 

0.872 

0.585 

0.756 

0.787 0.558 

Top 

Management 

Support 

TMS1 

TMS2 

TMS3 

TMS4 

0.856 

0.837 

0.899 

0.896 

0.927 0.761 

Omni-channel 

Firm 

Performance 

OFP1 

OFP2 

OFP3 

OFP5 

OFP6 

0.736 

0.681 

0.627 

0.619 

0.569 

0.783 0.421 

Note: COL2, FLE1, IS4, SUP2, SUP4, and OFP4 were deleted due 

to low loadings. 

 

This study will continue to assess discriminant 

studies using Fornell and Larcker's (1981) criterion. 

Based on Fornell and Larcker, the discriminant validity 

can be defined by two criteria: correlation coefficient 

between two constructs less than 1 and correlation 

coefficient of two constructs less than Cronbach's α 

reliability dimensions. The result of this study showed 

that the correlation coefficient of the two dimensions is 

less than 1, which is consistent with the standards set by 

the previous studies. Furthermore, the correlation 

coefficient of one measure is greater than the rest of the 

other measures, which fulfills the second criterion, as 

shown in Table 4. 

 
Table 4. Fornell Larcker Criterion 

 
 

4.1. Structural Model  

Although PLS-SEM does not require normality, this 

study will still assess the multivariate skewness and 

kurtosis using the guidelines from Hair et al. (2017) and 

Cain et al. (2017). The application of visual inspection 

normality may be insufficient for multivariate 

normality. So, this study will further inspect the 

multivariate normality using the web application 

suggested by Ramayah et al. (2018). By using the web 

application (Cain et al., 2017), the analysis showed that 

the data is not multivariate normal from Mardia’s 

multivariate skewness (β = 61.459, p< 0.01) and 

Mardia’s multivariate kurtosis (β = 244.115, p< 0.01). 

Hence, this study will use a 5,000-resampling 

bootstrapping procedure to obtain the structural model's 

path coefficients, standard errors, t-values, and p-value 

(Ramayah et al., 2018). This study will include p-values 

(p < 0.05, as significant), confidence intervals, and 

effect sizes for testing the hypothesis, as p-values alone 

would not be a good standard for testing the hypothesis 

(Hahn & Ang, 2017). The results of hypothesis testing 

are shown in the Table 5. 

 
Table 5. Hypothesis testing  

  Std Beta Std Error t-value p-value 

TMS > OFP 0.044 0.044 1.013 0.156 

FOR > OFP 0.013 0.063 0.209 0.417 

FLE > OFP 0.234 0.062 3.800 0.000 

IS > OFP 0.013 0.049 0.274 0.392 

COL > OFP 0.141 0.067 2.091 0.018 

 SUP > OFP 0.150 0.060 2.480 0.007 

CUS > OFP 0.219 0.060 3.665 0.000 

REG > OFP 0.096 0.062 1.552 0.060 

COM > OFP 0.010 0.055 0.185 0.427 

 

In the beginning, the analysis will focus on the effect 

of 9 variables on omni-channel firm performance. The 

results show that R2 is 0.405 (Q2 = 0.148), which 

indicates that the 9 variables could be explained by 

40.5% of the variance in omni-channel firm 

performance. Flexibility (β = 0.234, p< 0.05), 

Collaboration (β = 0.141, p< 0.05), Supplier (β = 0.150, 

p< 0.05) and Customer (β = 0.219, p< 0.05) were 

shown to have a significant positive relationship with 

omni-channel firm performance. So, it can be 

concluded that H3, H5, H6, and H7 were supported. 

However, Top Management Support (β = 0.044, p> 

0.05), Formalization (β = 0.013, p> 0.05), Information 

System (β = 0.392, p> 0.05), Regulator (β = 0.060, p> 

0.05), and Competitor (β = 0.010, p> 0.05) were not 

significant factors toward omni-channel firm 

performance as the p-values were not significant. So, 

the results showed that H1, H2, H4, H8, and H9 were 

not supported. 

The PLS measurement model revealed that firm 

factors (flexibility and collaboration) and task 

environment factors (supplier and customer) 

significantly influence omni-channel firm performance. 

Simultaneously, it has been demonstrated that some 

firm factors (top management support, formalization, 

and information system) and task environment factors 

(regulator and competitor) have no significant influence 

on omni-channel firm performance. With results from 

previous studies taken into account, this research also 

aims to examine the effect of more than one variable on 

the same item in combination, such as the impact of 

firm factors with task environment factors or vice versa. 

That could better explain the role of predictive 

variables. Furthermore, Jalil et al. (2016) emphasized 

the existence of a symbiosis effect or an integrated 



310 

 

 

effect between internal and external elements, which 

would better explain the influence of the reverse 

logistics system. Hence, moderation analysis was 

conducted to identify these firm factors and task 

environment factors that act as moderators instead of a 

direct causal relationship. A moderator is a variable that 

can influence and change the relationship and strength 

between the independent and dependent variables 

(Henseler & Chin, 2010). 

 

4.2. Moderation Analysis 

The moderation analysis will be conducted using 

Orthogonalizing Approach (Henseler & Chin, 2010), 

which is suitable for prediction research. Hence, top 

management support, formalization, information 

system, regulator, and competitor were tested as 

moderators with other independent variables. The result 

of the moderators' testing is shown in the Table 6. 

 
Table 6. Moderation 

 Path 

Coefficient 

Std 

Error 

t-value p-value 

TMS*COL -> OFP 0.135 0.128 2.171 0.015 

FOR*CUS -> OFP 0.130 0.131 2.228 0.013 

IS*CUS -> OFP 0.100 0.102 2.370 0.009 
IS*FLE -> OFP 0.105 0.112 2.290 0.011 

COM*CUS -> OFP 0.140 0.145 3.169 0.001 

COM*FLE -> OFP 0.105 0.124 2.177 0.015 

 

Overall, the moderation analysis revealed that top 

management support, formalization, information 

system, and competitor are moderators in the reverse 

logistics system. However, the regulator had no direct 

influence on omni-channel firm performance and did 

not act as a moderator toward firm performance. 

 

5. Discussion 
As the empirical results demonstrated, flexibility and 

collaboration were found to have a significant influence 

on omni-channel firm performance. However, other 

firm factors such as top management support, 

formalization, and information system had no 

significant influence in predicting omni-channel firm 

performance. In the form factor aspect, the moderation 

analysis result showed that top management support 

acts as a moderator in the reverse logistics system, 

thereby moderating the relationship between 

collaboration and omni-channel firm performance. Top 

management initiatives to improve reverse logistics 

capabilities, making the reverse flow more effective and 

efficient. In particular, top management is essential for 

directing and organizing employees within reverse 

logistics operations, which helps to increase 

performance (Ngesa & Shale, 2017). The same result 

happened with formalization, which explains its role as 

a moderator between customer and omni-channel firm 

performance. Strategic planning of reverse logistics 

systems allows omni-channel companies to manage the 

reverse flow effectively by responding rapidly to 

customer requirements (Han & Cueto, 2016). The 

moderation analysis also revealed that information 

systems moderate the relationship between customers 

and flexibility toward omni-channel firm performance. 

In particular, Mahindroo et al. (2018) stated that the 

information system is critical to maintaining the 

connection with the customer through quick response 

time and managing the return efficiently.  

As the reverse logistics system must adapt to the 

changing environment, this study tested the relationship 

between task environment factors and firm performance 

in an omni-channel context. The results demonstrate 

that customer is a significant factor in predicting omni-

channel firm performance. Companies can sustain 

themselves in the omni-channel environment when the 

reverse logistics system recognizes customer 

requirements. Companies that offer good after-sales 

service will help to intensify customer loyalty and 

enhance the firm's competitive advantages (Abdullah & 

Yaakub, 2015). More interestingly, the supplier was 

found to have varying impacts on omni-channel firm 

performance. The outcomes reveal that degree of 

conformity with suppliers positively impacted omni-

channel firm performance. The integration of suppliers 

in reverse logistics management will improve omni-

channel firm performance. An omni-channel firm that 

integrates with suppliers would have an effective and 

efficient reverse logistics system. 

Contrary to expectations before the study, 

competitors and regulators had no significant influence 

on omni-channel firm performance. The moderation 

analysis revealed that competitors are moderators to 

influence the relationship between customers and 

flexibility with omni-channel firm performance. Omni-

channel companies that recognize the change of 

competitors would better conform to the customer 

requirement. These firms are paying attention to how 

other companies attract customers using reverse 

logistics systems (Ye et al., 2013).  

The regulator's moderation analysis was also 

conducted in the reverse logistics system. However, the 

result revealed that the regulator did not act as a 

moderator to influence omni-channel firm performance. 

This result refutes previous studies showing a direct or 

indirect relationship between regulators and firm 

performance (Álvarez-Gil et al., 2007; Carter & Ellram, 

1998; Y. C. Huang et al., 2015; Ye et al., 2013). 

Nevertheless, none of these studies were conducted in 

Malaysia, and the difference lies in the legislation of 

Malaysia with other countries. Other countries have 

enforced some legislation or policy to motivate 

companies to be responsible for returned products or 

materials, such as Taiwan (Ye et al., 2013) and Western 

Countries (Canning, 2006). In Malaysia, companies are 

less facing legislation regarding reverse logistics. So, 

Malaysia's omni-channel companies may not benefit 

from the regulator for implementing reverse logistics 

effectively (Eltayeb & Zailani, 2011). However, studies 

also indicated that the regulator is a factor that 
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influences the implementation of reverse logistics. In 

contrast, the relationship between the regulator and firm 

performance is mediated by the reverse logistics 

system, which needs further study (Y. C. Huang et al., 

2015). Nevertheless, the main focus of this study was to 

develop a fundamental theory for reverse logistics in 

omni-channel, so the regulator's role will not be further 

explored in this study. 
 

6. Conclusion 
As mentioned before, the main objective of this 

study was to investigate the reverse logistics system in 

an omni-channel ecosystem. Unfortunately, current 

studies in the supply chain have not kept up with the 

latest trends in omni-channel, which cannot provide the 

knowledge to solve complex, multifaceted issues. This 

analysis offers an understanding of the reverse logistics 

mechanism underlying how these factors have the 

potential to improve firm performance for achieving 

sustainability. The reverse logistics system is 

constructed with internal and external elements 

influencing omni-channel firm performance. That is 

similar to other studies analyzing reverse logistics 

systems' roles in boosting company performance 

(Abdullah & Yaakub, 2015; Ye et al., 2013). This 

understanding provides a comprehensive view of the 

evolution of reverse logistics, specifically the transition 

into an omni-channel business environment.  

Based on the findings, significant factors, including 

flexibility, collaboration, supplier, and customer, could 

influence the ability of the reverse logistics system to 

boost performance. At the same time, significant 

indirect factors, including top management support, 

information system, formalization, and competitor, play 

a role in facilitating the reverse logistics flow that could 

improve firm performance. These indirect drivers will 

become restrictions for omni-channel companies to 

continue success if these drivers are not present. The 

summarized result is illustrated in the Omni-channel 

Reverse Logistics Framework. 

 
Figure 2. The omni-channel reverse logistics framework 
 

This study could contribute to the prior unexplored 

context of reverse logistics in the current era (Dias et 

al., 2019). Reverse logistics has been recognized as a 

part of sustainability in supply chain management, and 

this study will advance in the field of reverse logistics 

or the issue of sustainability (Banihashemi et al., 2019; 

Carter & Easton, 2011). Furthermore, a robust 

framework comprised of all relevant theories and 

frameworks could be established to provide a 

multifaceted view of reverse logistics that improves the 

understanding of certain phenomena of reverse logistics 

in an organization. Hence, this research provides 

empirical evidence that both firm and task environment 

factors are significant in reverse logistics and support 

omni-channel companies to sustain themselves in the 

market. That is an important contribution to our 

knowledge because it is the first study to examine 

reverse logistics strategic aspects in an omni-channel 

context. From the aspect of practical contribution, 

managers and related practitioners may be able to 

manipulate reverse logistics systems to improve firm 

performance. From a practical perspective, omni-

channel companies, including retailers, manufacturers, 

and logistics service providers, can design systematic 

reverse logistics programs to help their companies to 

perform better.  

The study examined the convergent reverse logistics 

element from many previous theories. This research 

revealed the factors that have become increasingly 

important in today's reverse logistics system, such as 

customer and flexibility. However, other factors that 

could better explain the relationship between reverse 

logistics systems and omni-channel firm performance 

could be included in the framework. Future studies 

could investigate other factors within the firm and task 

environment context to boost firm performance. This 

framework could serve as a guideline for other 

researchers looking into the other predictors in the 

reverse logistics system.  

Reverse logistics is one of the critical functions 

within the supply chain, which improves the 

relationship between stakeholders and entrepreneurs for 

both mutually. In conclusion, this study develops an 

omni-channel reverse logistics framework that could 

help companies implement an excellent reverse logistics 

system. Furthermore, this study proved that both firm 

and task environment factors in reverse logistics 

systems are effective in the omni-channel environment. 

 

7. Limitations and Further Study 
This research was conducted in Malaysia, with data 

collected from Malaysian entrepreneurs. Therefore, the 

generalization of the results was robust in the Malaysian 

context. The final goal of this study was to develop a 

robust theoretical framework for omni-channel 

companies in Malaysia. However, a good theoretical 

framework should be applied to generalize different 

populations. Hence, further studies could be replicated 

in other contexts to investigate the framework further. 

Furthermore, this research allows other researchers to 

explore the omni-channel reverse logistics system from 

various perspectives, including countries and cultures. 
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As a result, the theoretical framework can be further 

refined and extended. 
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