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Abstract 

Green supply chain management is defined as a set of practices that are comprised of many activities 
starting from the generation of ideas and evolving through the design purchasing, logistics, 
manufacturing, and managing all kinds of waste. The purpose of this study was to examine the effect of 
green supply chain management practices on operational performance a case study of some selected 
manufacturing firms in Dire Dawa city administration. The researchers used an explanatory research 
design, both primary and secondary source of data was used to achieve the objective of the study. In 
this study, close-ended questionnaires were used for data collection procedures from selected 
respondents.  The total populations of the study are 5626 and the researchers took 315 employees as 
sample respondents. In this study, the purposive sampling technique, both descriptive (mean and 
standard) and inferential statistics (Pearson and ordinal logistic regression) was used for the data 
analysis method. The researchers used a statistical package for social science software to analyze 
descriptive (percentage, mean, and standard deviation) and inferential statistics (Pearson correlation 
and ordinal logistic regression). The findings of the study imply that green purchasing, eco-design, and 
green manufacturing practices have a positive and significant effect on operational performance, 
whereas reverse logistics practice has a positive and insignificant effect on operational performance. 
Therefore, the researchers would recommend that the companies should give priority to green 
purchasing practices because green purchasing practices may affect the companies’ performance more 
than the rest of green supply chain management practices.   
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1. Introduction 

The business world is moving toward to “green concept” that organizations are focused on the 

increasing efficiency of resources while reducing the impact on human health, productivity, 

and the environment. Therefore, most of manufacturing firms are incorporating green supply 

chain management practices (GSCMP) into their operations for reducing pollution and 

wastage, recycling, reusing, minimalism issues resource uses,  and reducing 

emissions(Waidyasekara & Sandamali, 2012). 

GSCM is the new concept that has emerged as a key driver of business value which is defined 

as the integration of sustainable practices in SCM like product design, materials handling, 

manufacturing process, product distribution, and end-of-life management of the product in 

some case that leads to a reduction in profits (Daddhich etal, 2015). Based on this new concept, 

GSCM is defined as the attainment of many goals like economic, environmental, and social in 

systematic coordination of key inter-organizational business processes to enhance long-term 

performance for the organizations and their partners in the supply chain (Ageron et al., 2012).  

Several studies shows that green supply chain management is applied/practiced in different 

organizations as global, national and local context specifically in manufacturing firms.  From 

the global perspective, the characteristics business environments are uncertain. Due to this 

reason, GSCM has emerged an important new approach for enterprises to achieve profit and 

market share objectives by reducing environmental risk and impact (Muma et al., 2014). The 

study conducted in China by (Zhu et al., 2011) investigated whether different Chinese 

manufacturer clusters varying in their extent of implementing green supply chain management 

exist from the ecological modernization perspective. The study also examined whether Chinese 

manufacturers’ awareness of local and international environmental enhancing energy savings 

and pollution reduction-oriented compliance is related to green supply chain management 

implementation and also whether a mediating effect of regulatory pressure plays a major role. 

Therefore, the study found that the varying pace of Chinese manufacturers to ecological 

modernize with green supply chain management practices and the significance of regulatory 

pressure to distribute the adoption of the practices by the Chinese manufacturing industry. 

From African perspective, various economic sectors in like agricultural firms have embraced 

green supply chain management practices. For example, British America Tobacco (BAT) 

combines elements of SCM such as procurement, vendor network management, waste disposal, 

product design with natural environment sustainable capabilities, policies of the products 
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designed for the environment, choosing suppliers with strong environmental credentials, and 

supplier involvement in the environmental management systems to create integrated green 

supply chain management practices intended to comply with the government regulations (BAT, 

2010). 

From the Ethiopian perspective, the government has put several policies, strategies, and laws 

that are designed to support sustainable development that implemented, and developed a wide 

range of legal, policy and institutional frameworks on the environment, water, forests, climate 

change, and biodiversity for managing environmental challenges. Therefore, when the 

environmental policy of Ethiopia was approved in1997 and the first key document that 

captured environmentally sustainable development principles. Ethiopia’s Program of 

adaptation to climate change is a program of action to build a climate resilient economy through 

adaptation at sectoral, regional, and local community levels. Ethiopia has also an established 

overarching framework and a national strategy towards a green economy, the “Climate-

Resilient Green Economy”(EPA, 2012). 

Generally, in manufacturing industries, green supply chain management has emerged as a way 

to combine elements of environmental management, and supply chain management. Due to 

this reason, manufacturing firms are adopted green supply chain management practices in their 

activities to improve their operational performance like external factors which are linked to 

shareholder pressure while the internal factors stemming from business-led strategic process, 

an improved corporate image, increased efficiency, and innovation leadership (Testa & Iraldo, 

2010) sharing the benefit of performance that firms are tempted to maximize their performance 

(Cao et al., 2019), properly designed environmental management in supply chain creates a 

competitive advantage, and result performance are the main reason behind that manufacturing 

industries for adopting green supply chain management.   

Standing from this point of view, over the past years, businesses have become aware of the 

strategic importance and critical nature as well as the role of the environment in shaping today’s 

competitive market (Lai et al., 2010). This has subsequently driven manufacturing businesses 

to revise their corporate business strategies as well as the core supply chain activities towards 

a greener environmental approach (Sarkis et al., 2011).  However, there are different problems 

that affect green supply chain management in different organizations. For example, (Ojo et al., 

2014) stated that the major challenges facing in green supply chain management practices are 

public awareness, lack of knowledge about environmental impacts, a poor commitment by top 

management, and lack of legal enforcement by the government, lack of resources, lack of 
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sustainable practices in the organization’s vision and mission, lack of market for recyclable 

materials, lack of information sharing between construction firms/suppliers and lack of 

demand. Similarly, tack of adequate environmental measures like training/development, 

sustainable auditing, and certifications like ISO 14001 are the additional challenging that some 

organizations to adopt the green supply initiatives mainly because of the competitive and 

uncertain nature of the construction industry are the external challenges implementing green 

supply chain management(Balasubramanian, 2012).  

In Ethiopia context, different challenges are an enabling environment for resilient green 

transformations are includes policy and regulatory framework for environmental management 

(predominant use of command-and-control approaches which do not refer to any economic-

based instruments and lack of incentive to reduce the potentially high transaction. the 

institutional framework for an environmental, environmental impact assessment (EIA) system 

challenge(enforcement of the existing policies, laws, and regulations are weak, and regulations 

need to fit better with the climate-resilient green economy strategy) and coordination 

challenges (the allocation and use of resources for competing uses require more dialogue and 

greater coordination among stakeholders) to achieve sustainable development (EPA, 2012). 

Generally, as the knowledge of the researchers concerned on the study area is very little work 

has carried out in Ethiopia, is the main reason that is necessary for research on the effect of 

green supply chain management practices on operational performance by considering the gap 

of gas emission, dust, water pollution, breakdown of sack which is lost on land, highlands lost 

on the earth, chemical pollutions released from company to the environment, and the plastics 

lost in the soil in the manufacturing firms. In addition to this the researchers motivated on the 

area of the study which is previous researches are not focused on the practice of green supply 

chain management by considering manufacturing industries such as cement factories, food 

complex and soap/detergent factories.   Therefore, due to this research gap, the researchers 

were trying to investigate the effect of green supply chain management practices dimensions 

of green purchasing (GP), eco-design (ED), reverse logistics (RL), and green manufacturing 

(GM) to fill theoretical and practical gaps of green supply chain management practices on 

operational performance in the case some selected manufacturing firms in the Dire Dawa City 

Administration. 
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2. Literature Review  

2.1. Theoretical Review   

2.2.1. Resource Based View Theory 

From theoretical review point of view, green supply chain management practices are playing 

an important role for the manufacturing firms to improving their operational performance. In 

this study, the researchers try to discuss the theoretical review of green supply chain 

management via resource-based theory, ecological modernization theory, and institutional 

theory point of view.  Resource-based theory (RBT) argues that sustainable competitive 

advantage accrues from the deployment of the firm idiosyncratic resources, which are 

strengths, and weaknesses of the firm that allow achieving their goals, and objectives. Firms’ 

resources could be in several forms ranging from a tangible assets such as machines, 

equipment, an intangible asset like goodwill, organizational attributes, routines, processes, 

capabilities, knowledge input transformation, and output resources (Agyapong et al, 2019).  

According (Ashrafi & Mueller, 2015)resource based theory is one of the most influential 

theories that are used to consider resources as the prominent source of achieving sustainable 

competitive advantage in firms. For instance, the use of green manufacturing and cleaner 

production strategies often attributes the competitive advantage and contributes to the 

performance of enterprises.  

2.2.2. Ecological Modernization Theory 

In the ecological modernization theory also suggests that environmental regulations and 

policies can motivate green supply chain management practices among manufacturer and green 

supply chain management practices are consistent with the concept of environmental 

innovation from the ecological modernization theory point of view, that manufacturers are 

implementing green supply chain management through hard (cleaner production equipment) 

and soft (increased supplier collaboration in eco-design) technological innovation (Janicke, 

2008).  

EMT also suggests that environmental regulations and policies can motivate GSCMPs among 

manufacturers (Janicke, 2008). The practices of GSCM are consistent with the concept of 

environmental innovation from the EMT point of view, that manufacturers are implementing 

GSCM through hard (cleaner production equipment) and soft (increased supplier collaboration 

in eco-design) technological innovation (Zhu et al., 2010).  

2.2.3. Institutional theory 

In the institutional theory, the companies have institutionalized environmental practices owing 

to pressure from external and internal forces as well as an awareness of the consequences of 
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non-compliance with environmental imperatives and also it is the requirement for 

manufacturing firms to implement green strategies owing to increased external pressure for 

sustainability in the form of compulsory environmental regulations that are directly related to 

green  (Lee & Sung  2013). The institutional theory offers a useful research framework for the 

study of green supply chain management in respect to how external forces firms to implement 

certain GSCMPs (Sarkis et al., 2010).  

2.2. Empirical Review  

Several scholars have researched in the field of green supply chain management practices on 

operational performance. For example, (Mallikarathna & Silva, 2019) study was conducted on 

the impact of green supply chain management practices on operational performance and 

customer satisfaction by using the variables green purchasing, cooperation with customers, 

eco-design and investment recovery, and operational performance (flexibility, delivery, 

quality, and Cost). The results of the study shows that the dimensions overall green supply 

chain management practices are significantly and positively linked with all the dimensions of 

operational performance. 

(Mafini & Okoumba, 2018) extend green supply chain management activities to manufacturing 

small and medium enterprises in a developing economy by using the variables of green 

purchasing, reverse logistics, green manufacturing, and environmental collaboration on 

operational performance. The study confirms the view that implementation of green supply 

chain management activities positively contributes to operational performance in 

manufacturing SMEs. The study further concludes that operational performance in 

manufacturing SMEs in South Africa positively influences supply chain performance. 

(Santos et al., 2019) conducted on integrating green practices into operational performance 

evidence from Brazilian Manufacturers. The objective of the study was to analyze the effect of 

adopting green supply chain management practices with suppliers and customers on 

operational performance in Brazilian manufacturing companies and to verify that the 

relationship is stronger when green practices are adopted jointly with suppliers and customers 

to check that the adoption of environmental practices in a balanced way with suppliers and 

customers in green practices improves operational performance items which include 

(performance of products, unit cost, product quality, customer support, time needed, capacity 

to meet customers’ requirements, pace of new product launching and flexibility to adapt to 

demand). The study found that the adoption of environmental practices with suppliers alone, 

with customers, and in conjunction with both suppliers and customers has a major positive 

impact on organizational operational performance. 
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(Yue, & Chavez, 2014) empirically tested a conceptual framework of integrated green supply 

chain management practices and operational performance (flexibility, delivery, quality, and 

cost) with the help of the structural equation modeling method. They found a significant 

positive relationship in integrated green supply chain management practices with internal green 

supply chain management, green supply chain management with customers, and green supply 

chain management with suppliers and operational performance of automobile manufacturers 

in China. 

(Gill et al., 2019) conducted on the influence of green supply chain management practices on 

operational performance: an empirical study amongst Pakistani textile manufacturers. The 

study concludes that from the structural model analysis (hypotheses testing) green purchasing 

has no significant positive influence on operational performance, whereas eco-design and 

environmental cooperation with customers have a significant positive influence on operation 

performance.  

(Ochieng, 2019) conducted on the effect of the green purchasing practices on the performance 

of large chemical manufacturing firms in Nairobi County Kenya. The study concluded that 

green purchasing positively and significantly affects the performance of large chemical 

manufacturing firms in Kenya. An increase in the practice of green manufacturing system, 

purchasing energy- saving equipment’s by the company, purchasing products that have been 

stamped by reliable eco-labels, cooperating with suppliers to ensure standard packaging, and 

allowing for reverse logistics by accepting products back from consumers positively influences 

the performance of large chemical manufacturing in Kenya.  

(Mahmoud , 2019) study conducted on the effect of green supply chain practices on operational 

performance a case study of bench-marking between shell and co-operation Petroleum 

Company in Egypt. The study concluded that Shell used green supply chain management 

practices. Statistical analysis showed that GSC practices had a strong impact on operational 

performance and how these practices had positive effects on Shell's operational performance 

that is generally possible to conclude that green supply chain practices can help companies in 

the lubricant industry to improve operational performance. 

2.2.1. Literature Gap 

Generally, from the above literature review, it can be easily the comprehensible significance 

of green supply chain management practices and their influence on a different perspective of 

the organizations that developed the way to combine an element of environment management, 

and supply chain management to increase the efficiency of a resources while reducing the 

impact on human wealth, productivity and the environment. But there is a lack of previous 



 

 45 

Tesfaye K. et al., Harla J. Sustain. Dev. Bus. Econ. 2022 1(2): pp 38- 60 

studies concerning green supply chain management practices implementation and how an 

effect organizational operational performance in manufacturing industries in Ethiopia, 

specifically cement factories, mineral water factories, food factory, soap, and detergent factory. 

Therefore, the researchers are considering this situation; trying to investigate what the effect 

green supply management practices are looks like in cement factories, mineral water factories, 

food factory, soap, and detergent factory that is going to fulfill the theoretical and practical 

gap. 

In this study, we try to identify the previous research that are discussed by different scholars 

on the gap of green supply chain management practices and operational performance.  

(Golicic&Smith, 2013) stated that there is inconsistency in the literature regarding to the 

relationship between green supply chain management practices and operational 

performance.(Vanalle et al., 2017) discussed requires further investigation to evaluate the 

influence of green supply chain management practices on operational performance at the 

organization.(Mitra &Datta, 2014) elaborate that there is insufficient research concerning green 

supply chain management practices in developing countries. It would be beneficial to explore 

the implementation of green supply chain management practices and their influence on 

operational performance. (Luthra et al., 2012) despite a large body of literature on green supply 

chain management appearing in most previous studies has focused their emphasis on large 

corporations are disregarding SMEs, and in developing countries like South Africa, the level 

of environmental mindfulness among SMEs may still below. There is a need to conduct more 

studies on issues of green supply chain management within such enterprises (Coetzee & Bean, 

2016)(Craggs, 2012), (Mvubu and Naude, 2016) and (Niemann etal., 2016). 

3. Materials and Methods 

In this study, an explanatory research design was employed. Because explanatory research 

design involves to estimates the causal effect between variables. Causal research design can be 

carried out to identify the extent or nature of the cause-and-effect relationship between 

variables to examine the effect of specific changes on existing norms and processes while 

offering a great level of validity due to the systematic selection of subjects. 

For the study achievement, the data was obtained from primary and secondary sources. A self-

administered questionnaire was distributed to the target respondents of the company based on 

the response of close-ended items questions were elicited on a 5-point Likert scale with 

1=Strongly Disagree, 2= Disagree, 3=Moderate, 4=Agree, and 5= Strongly Agree. 

Ten (10) manufacturing firms Dire Dawa city administration was included in our study. Those 

are National cement factory, Ture cement factory, Vita water factory, Ayaan water factory, 
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Aqua Dire water factory, Eftein water factory, Liban water factory, Aqua Uno water factory, 

Dire Dawa food complex, Shemu soap and detergent factory. Currently, the total numbers of 

the population in the case study are 5626 employees. Therefore, the researchers took 315 

sample sizes from among factories for the study achievement the researchers were selected a 

large sample size (315) consider as sample respondents by using (Malhorta, 2007) sample size 

determination method through considering the heterogeneity of sample respondents on the 

basic of position within the organization. The main reason researchers took the large level 

sample size (315) is the total population of the case area is 5626. It is approximately nearest to 

the largest level of sample assumption of (Malhorta, 2007).  

Both descriptive and inferential statistics were employed. Descriptive data analysis is used to 

summarize, describe and present quantitative information in the form of mean and standard 

deviation. Inferential statistics was including Pearson correlation and ordinal logistic 

regression. Inferential statistics describe the relationship between green supply chain 

management and operational performance. Ordinal logistic regression analysis can be deal with 

model fitting information, goodness-of-fit, Pseudo R-square, parameter estimates, and test of 

parallel lines. The reason the researchers use ordinal logistic regression is the model of the 

dependent variable is ordered in nature. 

Therefore, the statistical package for social science (SPSS) software was used to analyze of 

data for given parameters. 

3.1.Descriptive Statistics  

“Table1”. Descriptive Statistics of Green Supply Chain Management Practices and Operational 
Performance  

Variables  Descriptive Statistics   

 Mean  Stand. Dev 
GP 3.58 1.139 
ED 3.43 1.217 
RL 3.27 1.299 
GM 3.44 1.087 
OP 3.32 1.125 

Source: (Researchers survey, 2022) 

The first objective of the current study pursued to examine the effect of green purchasing 

practice on operational performance. Mean and standard deviation was used to explore 

responses from employee questionnaires. Six items were used to explore employees from 

respective department units awareness of the nature green purchasing practice used in 

manufacturing firms in Dire Dawa city administration.  The above table 1, indicates that the 
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overall mean score response among employees about green purchasing practice used in some 

selected manufacturing firms was 3.58. This value is found in the interval 3.5<R<4.5 which 

implies that employees seemed to show agreement with the use of green purchasing practices 

in the manufacturing firms and the overall standard deviations (SD=1.139) which is an 

indication of consistency in agreements among the respondents. These results imply that 

employees agree that the manufacturing firms in Dire Dawa city administration have a good 

practice of green purchasing towards increasing operational performance because green 

purchasing is important in an organization that assesses the performance of the suppliers to 

undertake measures that ensure environmental quality in their operational systems.  Many 

previous review works of literature have given evidence showing that green purchasing is an 

environmental procurement that involves reduction, reuse, and recycling materials(Chowdhury 

et al., n.d.2015), (Diab et al., 2015)  and (Ninlawan et al., 2010).   

The second objective of the study required to examining the effect of eco-design practice on 

operational performance. A total of six items were used to explore employees from respective 

department units’ awareness of the nature eco-design practice being used in some selected 

manufacturing firms in Dire Dawa city administration. In the above table 1, revealed that the 

overall mean score response among employees about eco-design practice used in some selected 

manufacturing firms was 3.43. This value is found in the interval 2.5<R<3.5 which implies that 

employees seemed to show moderately agree with the use of the eco-design practices in the 

manufacturing firms and the overall standard deviations (SD=1.217) which is an indication of 

consistency in agreements among the respondents. The implication of these results implies that 

employees agree that manufacturing firms in Dire Dawa city administration have a moderate 

practice of eco-design towards increase operational performance. This finding is evidenced 

from review literature that ED is a practice that integrates environmental concerns in a product 

or process design, and it influences the entire life cycle of a product. As it was discussed by 

(Karlsson & Luttropp, 2007) argue that eco-design also should to include the concepts of 

sustainable consumption, reduction of the volume of desire, and aims to enable human 

satisfaction in concert with a positive role in the sustainable product development. 

The third objective of the current study pursued to analyze the effect of reverse logistics 

practice on operational performance. Means and Standard deviations were used to explore 

responses from employee questionnaires. Six items were used to explore employees from 

respective department units’ awareness of the nature of reverse logistics practice being used in 

some selected manufacturing firms in Dire Dawa city administration. The above table 1 
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revealed that the overall mean score response among employees concerning reverse logistics 

practice used in some selected manufacturing firms was 3.27. This value is found in the interval 

3.5<R<4.5 which implies that employees seemed to show agreement with the use of reverse 

logistics practice in the manufacturing firms and the overall standard deviations (SD=1.299) 

which is an indication of consistency in agreements among the respondents. These results 

imply that manufacturing firms operating in Dire Dawa city administration recognize the 

important effect of reverse logistics practice towards to increasing operational performance. 

This finding is consistent with review literature evidence that reverse logistics involves the 

activities to avoid returns, to reduce materials in the forward system to reduce materials flow 

back and ensure reuse and recycling of materials (Xie & Breen, 2012)stated that when the 

organization implements reverse logistics practice is to recycling and waste logistics which can 

be established according to the actual need for the collection, classification, processing, 

packaging, handling, storage, and distribution to the specialized treatment facility for 

processing. 

The fourth objective of the current study pursued to investigate the effect of green 

manufacturing on operational performance. A total of six items were used to explore employees 

from respective department units’ awareness of the nature green manufacturing practice being 

used in some selected manufacturing firms in Dire Dawa city administration. The above table 

1 revealed that the overall mean score response among employees concerning green 

manufacturing, practice used in some selected manufacturing firms was 3.44. This value is 

found in the interval 2.5<R<3.5 which implies that employees seemed to show moderately 

agree with the use of green manufacturing practice in the manufacturing firms and the overall 

standard deviations (SD=1.087) which is an indication of consistent in agreements among the 

respondents. These results imply that manufacturing firms operating in Dire Dawa city 

administration recognize the important effect of green manufacturing practices towards 

increasing operational performance. This finding is evidenced from previous review literature 

shows that GM is the production processes that use inputs with minimal or reduced 

environmental impacts and which are highly efficient, and are associated with little or no waste 

or pollution (Amemba et al., 2013) and (Al-odeh & Smallwood, 2012) stated that green 

manufacturing with clean production method, efficient technology, reduced raw materials, and 

resources to reach low input, high output, and low pollution.  

1.1. Correlation Analysis 
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“Table2”. Correlation matrix for Green Supply Chain Management Practices and Operational 
Performance 

Variables  Pearson Correlation  GP ED RL GM OP 
GP Pearson Correlation 1     

Sig. (2-tailed)      
N 285     

ED Pearson Correlation .692** 1    
Sig. (2-tailed) .000     
N 285 285    

RE Pearson Correlation .673** 547** 1   
Sig. (2-tailed) .001 .000    
N 285 285 285   

GM Pearson Correlation .768** .701** .628** 1  
Sig. (2-tailed) .000 .000 .000   
N 285 285 285 285  

OP Pearson Correlation .623** .606** .470** .641** 1 
Sig. (2-tailed) .000 .000 .000 .000  
N 285 285 285 285 285 

**. Correlation is significant at the 0.01 level (2-tailed) 
Source: (Researchers Survey, 2022) 

From the above table2 indicates that there is there is a positive relationship between green 

purchasing and operational performance with Pearson correlation (r= 0.623) and at significance 

p-value (p=.000) which is less than 0.01. This implies that green purchasing and operational 

performance are strongly correlated. This shows increasing in green purchasing practices such 

as environmental requirements for purchased items, environmental audit for suppliers’ internal 

management, working with suppliers to address environmental problems, eco-product labeling 

system, the products preferred consuming fewer natural resources, and purchasing materials 

that are green attributes leads to a positive and significant effect on the operational performance 

of manufacturing firms in DDCA. This finding is consistent with (Fredrick and Justus , 

2019)the summary of the correlation results shows that there was a strong positive and 

significant association between green purchasing practices and the performance with a Pearson 

coefficient of (0.577) and a significance level of (0.000). 

On the other hand, the above table 2 demonstrates that there is a positive relationship between 

eco-design and operational Performance with Pearson correlation (r=0.606) and at significance 

p-value (.000) which is less than 0.01. This implies that eco-design and operational 

performance are strongly correlated. This finding is similar to(Jr et al., 2012) correlation matrix 

shows that there is a positive relationship between eco-design and operational performance 

with a Pearson correlation coefficient of (r= 0.482) and at significance level (0.01).  

Similarly, the result presented in the above table2 shows that there is a positive relationship 

between reverse logistics and operational performance with Pearson correlation (r=0.470) and 

at significance p-value (p=.000) which is less than 0.01. This implies that reverse logistics and 
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operational performance are medium correlated. This finding is consistent with (Bor, 2021) 

correlation analysis shows that the Pearson coefficient of 0.401 was obtained and the 

significant value was obtained at (p=.000) which was below 0.05 at 1-a tailed test conducted 

in the study implying a moderate positive significant relationship between reverse logistics and 

performance. 

Additionally, the above table2 revealed that there is a positive relationship between green 

manufacturing and operational performance with Pearson correlation (r=0.641) and at 

significance p-value (p=.000) which is less than 0.01. This implies that green manufacturing 

and operational performance are strongly correlated. This finding is consistent with (Bor, 2021) 

summary of correlation analysis shows that green manufacturing had the strongest correlation 

with a performance at Pearson correlation (r= .533) and a significance p-value (p= .000).  

3.2.Ordinal Logistics Regression 

3.2.1. Model Fitting Information 

“Table3”. Model Fitting Information 

Model Fitting Information 

Model -2 Log Likelihood Chi-Square Df Sig. 
Intercept Only 506.496    
Final 321.815 184.681 4 .000 

Link function: Logit 
Source: Researchers Survey, (2022) 

The Model Fitting information in the above table 4.12 contains the -2Log Likelihood for an 

Intercept- Only (null) model and Final model (containing the full set of predictors). The 

likelihood ratio Chi-square test to test whether there is a significant improvement in Fit of the 

Final model relative to the Intercept-Only model. In this case, it is possible to conclude that, 

there is a significant improvement in Fit of the Final model over the null model (Intercept-

Only) model [x2 (4)= 184.681 that means 506.496-321.815, and the p-value is < .000].   

3.2.2. Goodness-of Fit 

“Table4”. Goodness-of Fit 
Goodness-of Fit 

 Chi-Square Df Sig. 
Pearson 581.605 550 .170 
Deviance 316.269 550 1.000 

Link function: Logit. 
Source: Researchers Survey, (2022) 

The Goodness of fit in the above table 3 contains both the Deviance and Pearson Chi-Square 

tests, which are useful for determining whether a model exhibits a good fit to the data.  Non- 
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significant test results are indicators that the models fit the data. In this analysis, it is possible 

to understand both the Pearson Chi-square test [x2 (550) = 581.605, p= .170] and the deviance 

[x2 (550) = 316.269, p= 1.000] were both non-significant. Therefore, these results suggest a 

good model fit. 

3.2.3. Pseudo R-Square 

“Table4”. Pseudo R-Square 

Cox and Snell .477 
Nagelkerke .572 
McFadden .361 

Link function: Logit. 
Source: Researchers Survey, (2022) 
The Cox and Snell R Square and Nagelkerke R Square values are indicating the amount of 

variation in the dependent variable explained by the model (from the minimum level 0 to a 

maximum of approximately 1). In this case, the above table 4.14 shows that the two values are 

0.477and 0.572 respectively. The model as a whole explained 47.7% (Cox and Snell R Square) 

and 57.2% (Nagelkerke R Square) of the variance of operational performance.  

 

3.3.Test Parameter Evaluation of Independent Variables 

“Table5”. Parameter Evaluation of each Independent Variable 

Parameter B Std. 
Error 

Hypothesis Test Exp(B) 95% Wald Confidence 
Interval for Exp(B) 

Wald 
Chi-

Square 

df Sig. Lower Upper 

Threshold 
[OP=2.00] 9.108 1.1371 64.162 1 .000 9029.512 972.223 83861.521 
[OP=3.00] 14.556 1.5008 94.074 1 .000 2097703.554 110732.863 39738520.897 

GP .960 .3330 8.305 1 .004 2.611 1.359 5.015 
ED 1.194 .3270 13.322 1 .000 3.299 1.738 6.262 
RL .311 .1649 3.548 1 .060 1.364 .987 1.885 
GM 1.479 .3739 15.635 1 .000 4.387 2.108 9.130 

Dependent Variable: OP 

Model (Threshold): GP, ED, RL, GM 

a. Fixed at the displayed value 

Source: Researchers Survey, (2022) 

3.4. Hypotheses Testing 

As it was explained in the previous chapter one, four (4) hypotheses were formulated. The 

assumption of these hypotheses was tested for all independent variables (GP, ED, RL, and GM) 

that have a positive and significant effect on operational performance in chapter one. From the 
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above table5, the parameter of each independent variable of green purchasing, eco-design, 

reverse logistics, and green manufacturing are tested as follow.  

H1: Green purchasing has a positive and significant effect on operational performance  

As green purchasing increases by one unit, all other variables are constant at their value, there 

is a predicted increase of .960 in the Log odds of being in a higher (as opposed to a lower) 

category on operational performance at (β= .960 and p=.004). This indicates that green 

purchasing has a positive and significant effect on operational performance. Therefore, the 

alternative hypothesis was accepted. This finding is consistent with a previous study by (Mafini 

and Okoumba, 2018)proposed that green purchasing exerts a positive influence on operational 

performance. This hypothesis was accepted because there was a positive and significant 

relationship (β = 0.654; p = 0.007; t = 2.445) between green purchasing and operational 

performance. This result implies that implementation of green purchasing by manufacturing 

SMEs predicts their operational performance. In the other study conducted by (Ochieng, 2019) 

the regression coefficient revealed that green purchasing practices had a positive and 

significant effect on the performance of large chemical manufacturing firms in Kenya 

(β=0.385, Sig=0.000). This implies that an increase in the include practicing green 

manufacturing system, purchasing energy-saving equipment’s by the company, purchasing 

products that have been stamped by reliable eco-labels, cooperating with suppliers to ensure 

standard packaging, and allowing for reverse logistics by accepting products back from 

consumers leads to a 0.385-unit effect in the performance of large chemical manufacturing 

firms in Kenya.  

H2: Eco-design has a positive and significant effect on operational performance  

As eco-design increases by one unit, all other variables are constant at their value, there is a 

predicted increase of 1.194 in the Log odds of being in a higher (as opposed to a lower) category 

on operational performance at (β= 1.194 and p=.000). This indicates that eco-design has a 

positive and significant effect on operational performance. Therefore, an alternative hypothesis 

was accepted.  This study consistency with the study conducted by (Gill et al., 2019)states that 

eco-design has a significant positive influence on operational performance (β=0.437; t=3.751) 

and the hypothesis was also supported.  

H3: Reverse logistics has a positive and significant effect on operational performance  

As reverse logistics increases by one unit, all other variables are constant at their value, there 

is a predicted increase of .311 in the Log odds of being in a higher (as opposed to a lower) 

category on operational performance at (β= .311), and p= .060). This indicates that reverse 

logistics has a positive and insignificant effect on operational performance. Therefore, an 
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alternative hypothesis was rejected. This finding is consistent with (Ng’endo , 2017)analysis 

shows that a unit decrease in performance is explained by a 0.9% decrease in reverse logistics. 

Therefore, the concludes that the reselling, re-using, packages, and reduction of cost due to 

recycling influence performance to a small extent in the tea factories. 

H4: Green manufacturing has a positive and significant effect on operational 

performance  

As green manufacturing increases by one unit, all other variables are constant at their value, 

there is a predicted increase of 1.479 in the Log odds of being in a higher (as opposed to a 

lower) category on operational performance at (β= 1.479, and p= .000). This indicates that 

green manufacturing has a positive and significant effect on operational performance. 

Therefore, an alternative hypothesis was accepted. This finding is consistent with (Bor, 2021) 

of the regression coefficients revealed that green manufacturing had a significant effect on the 

performance of food and beverage processing firms in Kenya at (β= .0563 and p-value = 0.000< 

0.05). The findings imply that a unit change in green manufacturing can explain up to 56.3% 

of the performance of the food and beverage processing firms. Therefore, justifies the decision 

to accept the alternative hypothesis that green manufacturing significantly and positively 

affects the performance of food and beverage processing firms in Kenya. 

3.5.Test of Parallel Lines 

In the ordinal logistic regression, assume that the relationship between independent variables 

is the same across all comparisons, which involve the dependent variables an assumption 

referred to as proportional odds. In this study, the result of parallel test lines (assumption of 

proportional odds) indicates non-significance that interprets assumption is satisfied. In addition 

to this, in parallel test lines, if the values are significant, the results assumptions are not 

satisfied.  
“Table6”. Tests of Parallel Lines 

Tests of Parallel Lines 
Model -2 Log Likelihood Chi-Square Df Sig. 
Null 
Hypothesis 321.815    

General 318.672 3.142 4 .534 
The null hypothesis states that the location parameters (slope coefficients) are the same 

across response categories. 

a. Link function: Logit  

Source: Researchers Survey, (2022) 
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As mentioned in the logistic regression assumes that the relationship between the independent 

variables is the same across all possible comparisons involving independent variable 

assumption referred to as Proportional Odds. When the result of the test parallel lines 

(assumption of proportional odds) indicates non-significance, then, it interprets to mean that 

the assumption is satisfied. On other hand, the statistical significance is taken as an indicator 

that the assumption is not satisfied. Therefore, in the result analysis of table 4.16, the 

assumption test of proportional odds is satisfied as (p-value =.534 which is greater than 0.05), 

and the main assumption of the ordinal regression is checked. 

4. Results and Discussion 
4.1. Results  
The general objective of the study was to examine the effect of green supply chain management 

practices on operational performance in the case of some selected manufacturing firms in Dire 

Dawa city administration. Based on data the analysis, interpretation, and results from the 

following summary of findings were drawn.  

The study established that the mean value of green purchasing, eco-design, reverse logistics, 

and green manufacturing practices have a mean value of (3.58), (3.43), (3.27), and (3.44) 

respectively. All green supply chain management practices green purchasing practices, eco-

design practices, reverse logistics practices, and green manufacturing practices can affect the 

operational performance of manufacturing firms in Dire Dawa city administration like Ture 

cement factory, National cement factory, Vita water factory, Ayaan water factory, Aqua Uno 

water factory, Libaan water factory, Eftein water factory, Aqua Dire water factory, Dire Dawa 

food complex, Shemu soap, and detergent factory.  

The study found that green manufacturing practice has the highest correlation coefficient (r= 

.641), followed by green purchasing practice (r= .623) eco-design practice (r=.606) and reverse 

logistics practice (r= .470). This implies that there is a positive and strong relationship between 

green supply chain management practices and operational performance.  

From the regression results, green manufacturing has the highest effect on operational 

performance with Beta value (B= 1.479) followed by eco-design (B= 1.194), green purchasing 

(B= .960), and reverse logistics (B= .311).  

From the ordinal logistic regression assumptions shows that there is significant improvement 

model fitting information of fit of final model of Chi square intercept- only at the value of (p= 

0.000), goodness of fit shows that there is non-significant results indicator fit of model at the 

values of Pearson chi square [x2 (550) = 586.605, p= .170] and Deviance [x2 (550) =316.269, 

p= 1.000], the Pseudo R square explained that the variation of dependent variables by the model 
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via Cox and Snell R Square 47.7% and Nagelkerke R Square 57.2%  and the test of parallel 

line shows that he assumption test of proportional odds is satisfied as (p-value =.534 which is 

greater than 0.05), and the main assumption of the ordinal regression is checked.  

From the hypotheses tests show that green purchasing practice, eco-design practices, and green 

manufacturing practices have a positive and significant effect on operational performance but, 

reverse logistics practice has a positive and insignificant effect on operational performance  

4.2.Discussions of the Study 

The general objective of the study was to examine the effect of green supply chain management 

practices on operational performance in the case of some selected manufacturing firms in Dire 

Dawa city administration. The researcher has formulated basic research questions based on the 

specific objectives that were to be answered through the investigation of the study. Therefore, 

the summary of the discussion was presented as follows. 

The result of the study shows that green purchasing has a positive and significant effect on 

operational performance. This finding is supported from previous review works of literature 

have given evidence showing that green purchasing is an environmental procurement that 

involves reduction, reuse, and recycling materials(Chowdhury et al.,2015), (Diab et al., 

2015)and (Ninlawan et al., 2010).  

On the other hand, the result of the study shows that eco-design has a positive and significant 

effect on operational performance. The result of this result was similar with (Diab et al., 

2015)stated that eco-design requires manufacturers to design their products that minimizes the 

consumption of materials/energy, facilitate the reuse, recycling, recovery of components, 

materials, and also avoid/reduce the use of hazardous materials in manufacturing by replacing 

the hazardous materials with less problematic materials (Amemba et al., 2013).  

The result of the study shows that reverse logistics has a positive and insignificant effect on 

operational performance. This finding is consistent with (Ng’endo , 2017)analysis shows that 

a unit decrease in performance is explained by a 0.9% decrease in reverse logistics. Therefore, 

the concludes that the reselling, re-using, packages, and reduction of cost due to recycling 

influence performance to a small extent in the tea factories. 

Lastly, the result of the study shows that green manufacturing has a positive and significant 

effect on operational performance. This finding is evidenced from previous review literature 

shows that green manufacturing is the production processes that use inputs with minimal or 

reduced environmental impacts and which are highly efficient, and are associated with little or 



 

 56 

Harla J. Sustain. Dev. Bus. Econ. 2022 1(2): pp 38- 60 

no waste or pollution (Amemba et al., 2013)and (Al-odeh & Smallwood, 2012)stated that green 

manufacturing with clean production method, efficient technology, reduced raw materials, and 

resources to reach low input, high output, and low pollution.  

5. Conclusions 

From descriptive statistics analysis results shows that the dimensions of green supply chain 

management practices such as green purchasing, eco-design, reverse logistics, and green 

manufacturing in some manufacturing firms in Dire Dawa city administration achieved a 

composite mean score above the average. This implies that the feelings of the respondents 

currently in the company apply relatively have good green supply chain management practices. 

The finding shows that the mean result of green purchasing has the highest mean value 

followed by green manufacturing, eco-design and reverse logistics. This indicates that cement 

factories, water mineral factories, food complex, and soap and detergent factory have good 

green purchasing practices. In addition to the mean result, the correlation analysis shows that 

green manufacturing has the highest correlation coefficient followed by green purchasing, eco-

design, and reverse logistics. From multiple regression analyzes green purchasing practice, 

eco-design practice, and green manufacturing practice have a positive and significant effect on 

operational performance but, reverse logistics has a positive and insignificant effect on 

operational performance. From the ordinal logistic regression assumptions shows that there is 

significant improvement model fitting information of in fit of final model of Chi square 

intercept- only, goodness of fit shows that there is non-significant results indicator fit of model 

of Pearson chi  square and deviance, the Pseudo R square explained that the variation of 

dependent variables by the model via Cox and Snell R Square and Nagelkerke R Square and 

the test of parallel line shows that he assumption test of proportional odds is satisfied/the main 

assumption of the ordinal regression is checked. Finally, the evaluation of each parameter of 

independent variables coefficient analysis green manufacturing has the highest effect on 

operational performance with Beta values followed by eco-design, green purchasing, and 

reverse logistics.  

5.1. Recommendations 

Based on the findings, green supply chain management practices were relatively well practiced 

in the manufacturing firms (cement factories, water mineral factories, food complex factory, 

soap, and detergent factory). But, the mean score of reverse logistics practice was low with 

compared to other variables like green purchasing, eco-design and green manufacturing. 

Therefore, the manufacturing firms should give better attention to reverse logistics practice and 

find out the means to improve operational performance of the manufacturing firms by applying 
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modern technology rather than using human power to facilitate the reverse logistics practice 

and associated costs. 

From the correlation analysis reverse logistics has the moderate relationship with operational 

performance. Therefore, the manufacturing firms should give due attention and more practice 

on this activity in order to minimize the costs of production and other logistics related costs 

such as transportation cost, inventory costs, warehousing costs, and material handling costs.  

From the findings reverse logistics has a positive and insignificant effect on operational 

performance. Therefore, the company should give attention to reverse logistics practice by 

applying this practice with other logistics activities in the integrated manner in the case 

companies to improve operational performance in the manufacturing firms. 

In addition to this, green purchasing practice has the highest mean value or has the highest 

percentage of contribution to operational performance with compared to other variables, Due 

to this fact the manufacturing firms should give more emphasis to this practice because it was 

affecting the organization more than the rest of green supply chain management practices. 
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