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 The study aimed to demonstrate the impact of Green Supply Chain Management (GSCM) with its 
dimensions (Green IT, Green Manufacturing and Packaging, Green Storing, Green Purchasing, 
Green Marketing) on the quality of services in renewable energy companies in Jordan. In addition, 
the study also aimed to measure the impact of intellectual capital on the impact of GSCM on the 
quality of services in renewable energy companies in Jordan. By adopting the survey/sampling 
method, data was collected from the study population of (482) companies, and the study sample 
consisted of (260) managers of renewable energy companies in Jordan using a questionnaire. The 
study reached several results, the most important of which are: the existence of an impact of green 
supply chain management on the quality of services in renewable energy companies, that 
intellectual capital has modified and enhanced the effect, and that renewable energy companies in 
Jordan seek to use environmentally friendly inputs in their production at a very high rate, several 
recommendations emerged from these results, most notably: that companies constantly review the 
production processes followed by suppliers to ensure their compliance with environmental 
specifications. 
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1. Introduction 

Production and operations departments face a set of challenges represented in the pressures of associations, individuals, 
governments and environmental bodies interested in taking into account the environmental aspect, as these processes reflect 
adverse effects on the environment at all stages that the product passes through the supply chain, among the most important 
of these adverse effects that it inflicts on the natural environment due to its excessive use of environmental resources and the 
increase in air pollution. The recent reports of the World Health Organization (WHO) showed that pollution kills 4.2 million 
people on Earth every year, not to mention that 91% of the Earth’s population lives in an unhealthy air environment and 
causes environmental disruption (World Health Organization, 2019), this prompted companies to focus on transforming their 
production method to become more environmentally friendly, and here the term green supply chain appeared, which is called 
the concept of green supply chain management, which is used in a group of various activities carried out by the organization 
in order to reduce its adverse effects on the environment (Bossak & Andritsch, 2022), and reduce waste in the industrial and 
service system as a whole to conserve energy and reduce the release of hazardous materials into the environment, and to 
emphasize the harmful environmental impact of traditional supply chain operations within the organization, through the use 
of renewable energy and environmentally friendly technology. The idea of using the supply chain appeared to search for a 
compelling connection between the departments and processes the product goes through, starting from the inputs to the final 
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product. Today, operations management faces challenges represented in market share, introducing new products, and finding 
ways and methods to keep companies in the field of competition (Salameh et al., 2022). Moreover, take difficult decisions in 
product design or planning, which enables it to respond to the continuous change in customer expectations and aspirations, 
and to address the problems faced by all countries (especially developing countries) concerning environmental pollution.  
 
2. The objectives and importance of the study 
 
The study aims to identify the Green Supply Chain Management (GSCM) with its dimensions represented in (Green IT, 
Green Manufacturing and Packaging, Green Storing, Green Purchasing, and Green Marketing) and its impact on the quality 
of services in renewable energy companies in Jordan and revealing the level of the relative importance of the green supply 
chain in the Jordanian renewable energy companies. Where this study is considered one of the vital studies that address the 
need to move to the green supply chain management approach because of the environmental benefits that this approach 
achieves that raise the level of services in a vital sector such as the sector of renewable energy companies in Jordan which 
would help them provide better and healthier services to the environment and the consumer. 
 
3. The study Problem 
 
Green supply chain management plays an essential role in the success of business operations and Jordanian renewable 
energy companies. It improves the quality of services to reflect positively on them in design, manufacturing, production, 
marketing, and development. The environment has been subjected to many environmental pollution and climate change 
violations. The depletion of natural resources such as land, water, agriculture, and mineral resources has brought them to a 
dangerous, complex, and critical stage, and to meet this depletion of resources and to stand up to these increasing pressures 
on organizations, especially renewable energy companies in Jordan; These companies have adopted green supply chain 
management practices to span operations from green design and manufacturing, through green sourcing, to green marketing 
and distribution. Without any negative impact on quality, it worked to improve the quality of services provided to achieve 
sustainability. The problem of the study is represented in the following two main questions: 
 

1. What is the impact of green supply chain management on the quality of services from the point of view of 
managers of renewable energy companies in Jordan? 

2. Does intellectual capital modify the relationship between green supply chain management and improving the 
quality of services for renewable energy companies in Jordan? 

4. The Study hypotheses 
 
Based on the study problem and its model, the following hypotheses were formulated: 
 
H01: There is no statistically significant effect at a significant level (α ≤ 0.05) for managing the green supply chain with its 
dimensions (green information technology, green manufacturing and packaging, green storage, green purchasing, and green 
marketing) in improving the quality of services of renewable energy companies in Jordan, from the point of view of managers 
of renewable energy companies in Jordan. 
 
H02: There is no statistically significant effect at the level of significance (α ≤ 0.05) for the modified role of intellectual capital 
on the relationship between green supply chain management and its dimensions and improving the quality of services of 
renewable energy companies in Jordan, from the point of view of managers of renewable energy companies in Jordan. 
5. Previous Study 
 
El-Garaihy et al. (2022) aimed to investigate the role of institutional pressures and environmental guidance in implementing 
green supply chain practices in companies. The study found a significant impact of institutional pressure on green supply 
chain management practices. It has also been noted that manufacturing companies' green supply chain management practices 
significantly positively impact economic and environmental performance. Xu et al. (2022) aimed to show the impact of 
intellectual capital on bank profitability during the COVID-19 pandemic in 34 Chinese banks and 39 Pakistani banks, the 
study found that intellectual capital affects profitability in Chinese and Pakistani banks. The study recommended paying 
attention to intellectual capital for its ability to improve banks' profitability even in times of crisis. Rashwan's study (2021) 
found an impact of green manufacturing practices on sustainable performance, and green supply chain management played 
a mediating role for the relationship. The study of Malik et al. (2020) aimed to measure the impact of expected service quality 
and expected price fairness on customer loyalty through hotel customer satisfaction in Pakistan. The results showed that 
customer satisfaction is in the middle of a large part of the relationship between service quality and customer loyalty, while 
it is completely mediated between expected price fairness and customer loyalty. Abu Alim's study (2018) aimed to measure 
the impact of green supply chain management performance in Jordanian private hospitals; it reached results, most notably, 
the presence of an impact of the green supply chain on the performance of private hospitals in Jordan. It recommended the 
necessity of urging suppliers to supply environmentally friendly materials promptly and the need to reduce waste and damage 
to the environment. Fang and Zhang (2018) found a positive correlation between green supply management with company 
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performance. However, it indicated that (type of industry, ISO certification, export orientation, and cultural dimension) all 
moderate the performance relationship; Jassim's study (2018) concluded that leadership and entrepreneurial thinking impact 
the quality of banking service in Iraq. The study recommended encouraging banks to direct the material and moral capabilities 
and exploit creative thinking as much as possible, in addition to constantly evaluating the obstacles to the service provided 
to the customer. The study of Nassour and Ibrahim (2017) aimed to determine the level of service quality with its dimensions 
(sympathy, responsiveness, reliability, trust, safety, tangibility) from the guests' point of view. The study showed the absence 
of the necessary quality in all dimensions of the application in the hotel under study, and she recommended the work training 
employees on the dimensions of quality. Al-Raggad's study (2017) recommended the need to follow a scientific approach in 
identifying training needs, training the cadre and introducing it to quality and total quality, and starting to adopt quality as an 
administrative approach in hotels. Sharma and Bhat (2014) also found positive relationships between IT implementation and 
three dimensions of supply chain empowerment: internal, customer, and supplier integration. Moreover, IT-enabled internal 
integration is positively correlated with both operational and financial performance (Alnabulsi & Salameh, 2021). 
 
6. Theoretical framework 
6.1 The concept and importance of green supply chain management 
 
The green supply chain is defined as integrating green processes into the classic traditional structure of supply chain 
operations, aiming to improve both the environmental performance and the value of the organization and the product (Sharma, 
2020). It is an environmental integration between organizations and suppliers through green management practices, 
purchasing processes, and inventory management procedures. Green Supply Management is concerned with ensuring that 
environmental standards are applied to the materials purchased and the machinery used by suppliers (Yu, 2014). Al-Omari 
and Al-Ani (2016) defined it as the flow of products from goods, services, and information to the consumer through close 
relationships between companies and partners from external distributors and suppliers, as they are various units that interact 
with each other through processes that ensure the flow of information and products. Krishnapriya and Baral (2014) believe 
that process integration is an advantage of green supply chain management, as it focuses on joint technological cooperation 
and a shift to teamwork away from traditional individual productivity. The information is considered vital if it arrives at a 
reasonable cost and promptly, so there is no benefit from it after it is past its use date (Gunasekaran & Ngai, 2004). Market 
sensitivity also plays an essential role in managerial excellence, as it consists of two important dimensions: performance 
measurement and speed of response. They are linked with the consumer to reach the consumer's mentality and know what he 
likes and wants to achieve from his desires (Christopher, 2011). The importance also stems from the urgent need to implement 
the supply chain in its optimal form, improve operations, work to raise the level of effectiveness and efficiency, reduce costs 
of all kinds, and the emergence and spread of forms of electronic commerce, with the expansion of globalization and the 
intensification of competition due to the complexity in the market and supply chain operations, the need for it arose (Nazzal, 
2016). The need for workers to monitor costs, raise revenues and achieve fair use of resources and assets increased the interest 
in studying and planning the green supply chain. Also, green supply chain management has become necessary as a proactive 
approach and as an organizational philosophy that fights side by side with other departments with the aim of profitability and 
increasing market share. It seeks to maintain a sustainable environment by saving in the consumption of environmental 
resources and reducing waste without compromising quality and reliability, the inevitable result of which is economic profit 
(Chege, 2012). 
 
6.2 The Green Supply Chain Objectives 
 
Green supply chain management aims to maximize the value of services and products from the point of view of customers, 
and it can be divided into two objectives: (1) Increasing the value of both manufactured products and services provided from 
the point of view of its customers through activities concerned with determining the desires and needs of customers and 
planning to satisfy their desires through systems that perceive the current and future requirements, expectations, needs and 
aspirations of customers, with attention to the reverse feeding of products from customers to organizations, taking into 
account the proper disposal of the damaged and reducing them as much as possible, (2) The second objective is how the 
operations are managed efficiently, with the aim of integrating the parties of the supply chain through inventory control 
activities through flexible production capacity and customer orders, encouraging the modernization of existing products and 
innovation in search of meeting consumer needs (Wei & Xiag, 2013; Nazzal, 2016). 
 
Green supply chain management also aims to improve the use of resources and assets, develop the relationship with 
customers, reduce costs and reduce waste. It also encourages integrating environmental ideas that support green 
manufacturing (Jemai, 2020). The green supply chain positively impacts financial performance, reducing costs and increasing 
efficiency, thus achieving competitive advantage, reducing risks, and raising the quality of products. According to what some 
see, they are an exchange between information and materials, while they are considered relationships that bring together 
suppliers, customers, and operations (Siraphatthada et al., 2021). Furthermore, it urges adherence to government laws and 
regulations that encourage respect for the environment, and thus is appreciated by the local and international community, 
thus improving the brand image among suppliers and customers; it is a sign of organizational commitment to professional 
and social ethics, raising revenues and satisfaction, but also with workers and society as a whole (Emmett & Sood, 2010). 
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6.3 The Green Supply Management Dimensions 
 
The dimensions of green supply chain management are represented by five primary dimensions: green information 
technology, green manufacturing and packaging, green warehousing, green purchasing, and finally, green marketing, which 
we will address successively as follows: 
 
Green IT 
 
Also called green computing, it is concerned with the practice, design, and efficient use of computing resources, as well as 
the disposal of computers and their accessories, such as printers, networks, and systems, in an environmentally friendly 
manner. They are strategies that bear an environmental footprint that affects technology, which results in a reduction in 
energy used and wasted, which is an incentive for organizations to adopt them (Foren, 2020). It is made up of a set of 
procedures, people, databases, software, and communications that work together to make appropriate quality, 
environmentally friendly information available to the organization, its suppliers, and its customers to help them choose an 
environmental alternative for their decisions (Green et al., 2012). 
 
Green manufacturing and packaging 
 
It is produced through inputs that comply with environmental standards, are efficient, generate low or no waste, and achieve 
economic benefits for organizations; It conserves resources and energy as much as possible and supports the recycling of the 
final product. These practices seek to transform inputs into outputs within an environmentally friendly framework (Ali, 2018). 
For example, while green packaging is used for packaging and packaging of factories, all of its components must be in 
accordance with environmental standards that ensure its recycling and not cause any harm to the environment. As a result, 
organizations are now following a triple principle: lower cost, recyclability, and reuse, as a green environmental approach 
that allows them to compete (Rehman et al., 2016). 
 
Green Storage 
 
It is the result of integrating environmental thought with storage activities, as it is concerned with the way to access the stock 
without work accidents and with tools and mechanisms that respect the environment, in addition to protecting the stock from 
damage or breakage, emphasizing that the damaged or stagnant stock must be disposed of without affecting the environment 
by selling it (Chan et al., 2012). 
 
Green purchase 
 
One of the most critical dimensions of green supply chain management is the search for specialized suppliers with clean and 
produced materials in accordance with environmental standards; it is an activity that considers the environmental impacts 
when making comparisons along with price and quality, bearing in mind that the damaged and lost ones can also be benefited 
from as much as possible (Foo et al., 2019). The role of the Purchasing Department does not stop there but instead goes 
beyond it, as it includes continuous reviews of suppliers and how they deal with the approved environmental conditions. It 
may extend to the evaluation of the sub-suppliers who supply the main suppliers of the organization with raw materials, as it 
is a chain whose environmental commitment must be secured as much as possible (Tseng et al., 2019). 
 
Green Distribution 
 
It is the marketing of manufactured or service products through mechanisms subject to sound environmental standards at all 
stages. They are to identify the needs of the current and expected consumer and try to satisfy them as much as possible in 
innovative ways that achieve interim and long-term profit while preserving nature, the environment, and the health of society 
and individuals (Nathan & Mathi, 2013). It is a holistic concept that includes both marketing and production and the marketing 
of naturally grown products that do not contain non-biodegradable materials that can be recycled and packaged according to 
strict environmental standards that will not cause any substantial damage to the environment (Singh, 2014). 
 
6.4 Service quality concept 
 
Quality is achieving consumer satisfaction and expectations by providing a product or service (Deming, 1988). It is also 
achieving customer satisfaction at the lowest possible cost (Feigenbaum, 1991), and it is meeting what the customer aspires 
to (Krajewski & Pitzman, 1996), it is the success of the product or service by exceeding customer expectations or meeting 
his needs (Stevenson et al., 2014) (Noori & Radford, 1995). The focus on service quality appeared late in the 1970s, as it was 
preceded by quality, which began around 1920 after it was proven to workers in the industrial sectors that loyalty does not 
come without service; the customer is the first promoter and marketer of goods and products in a complex and highly 
competitive environment (Berry et al., 1989; Ghobadian et al., 1994; Gummesson, 1991). It is noted that its concept differs, 
as it differs according to its field of application (Elshaer, 2012; Zikmund, 2003). The quality of service is the level of 
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satisfaction that comes from the service provided by organizations to the customer (Lovelock & Wright, 1999), the quality 
of service is the discrepancy between what the customer perceives and what he expects. It carries three cases, the first of 
which is normal with equal perception and expectation, while it is considered bad when the perception is less than expected, 
and it is excellent if the perceiver exceeds the expectation (Al-Haddad, 2006). From the above, researchers see that service 
quality attempts to provide a service that reaches consumer expectations and may exceed his expectations for a particular 
financial return. 
 
6.5 Methods for improving service quality 
 
Companies and organizations compete and are persistent in developing their products using innovation to compete with all 
their energy. Studies have found that 85% constantly aim to develop their services through many methods, including ISO 
9000, which allows the customer to participate in product planning, as he is the leader of the production (Weshah et al., 
2021), and ISO 9004, which went towards internal customer engagement. Benchmarking (re-engineering) is also essential in 
improving service quality; it is for organizations to measure their services with the best practices in the market, which is 
called Benchmarking which appeared in 1980 but remained without interest until 1990. It provides timely information to the 
decision maker to correct his operations to suit the satisfaction of the customer and his needs (Rijal, 2014; Bakhta & Al-Ajal, 
2018; Goetsch & Davis, 2014). The third way to improve service quality is total quality management, which is defined by 
the Federal Quality Institute as performing work in the best way from the first time, with customer oversight to measure 
improvement (Al-Ghaliby & Idris, 2007), which is full administrative cooperation with workers to reach quality and 
productivity through work teams and quality staff circles (Bounds, 1994). 
 
6.6 The concept of intellectual capital 
 
Researchers have provided multiple definitions according to their backgrounds and specializations. Intellectual capital is the 
knowledge accumulated implicitly and explicitly in the minds of individuals (Al-Bishtawi & Bani Taha, 2014). It is the 
knowledge, experience, competencies, and technological and professional capabilities (KOÇ, 2017). Intellectual capital is a 
creative knowledge asset that serves work, relationships, production continuity, creativity, innovation, and everything that 
would strengthen competitiveness (Al-Azab, 2016). Essawy and El-Tahan (2018) found that the creation of added value for 
the consumer through intangible assets (structural capital, human capital, relational capital) takes place directly or through 
media. Intellectual capital indicates the level of skills, knowledge, experience, and ability, which is the available knowledge. 
Organizations create wealth through the optimal use of their intellectual assets, which include experiences, information and 
knowledge, and intellectual property stored in their human resources (Altarawneh, 2017). Abdelkader (2014) identified 
intellectual capital as an intangible market asset, which includes individuals' experience in confronting problems, including 
infrastructure, mechanisms, and techniques. It also includes intellectual property as copyright and extends to relationships 
with customers, suppliers, trademarks, production with its operations, and physical relationships. 
 
6.7 The importance and objectives of intellectual capital 
 
The importance of intellectual capital in being a source of sustainable competitiveness and profitability in organizations, as 
it increases the market value of the organization, and its reputation by strengthening innovation in product and service, and 
promoting rapid response in the competitive environment, as organizations will raise their readiness to confront crises 
(Abdullah & Elias, 2018), intellectual capital is important for organizational competitive advantage. Jaradat and others (2011) 
see that creativity, market share, loyalty, and competitiveness in organizations are led by intellectual capital by providing a 
modern product in record time at a reasonable cost. Intellectual capital aims to achieve a competitive advantage. It is the 
starting point for producing advanced, modern, competitive products and services. Intellectual capital is essential in 
developing performance, current, and future practices, as well as optimizing the use of resources (Cenciarelli et al., 2018). 
The dimensions of intellectual capital are represented by three main dimensions: human capital, structural capital, and 
relational capital (Al-Kasr, 2017). From the above, researchers see that intellectual capital is an evolving, renewable, 
cumulative term that carries capabilities (knowledge, experience, skill) that organizations exploit to improve their 
performance. 
 
6.8 Renewable energy companies in Jordan 
 
The Hashemite Kingdom of Jordan has had an apparent richness of renewable energy sources (renewable energy is generated 
from inexhaustible natural sources, including solar energy, wind energy, hydropower, and bioenergy). Renewable energy is 
also considered one of the essential alternative sources available in Jordan. Since the strategies are flexible enough to keep 
pace with developments and events, the renewable energy strategy has been modified to target 20% of the total energy mix 
in 2020. The strategy focused on developing ways to exploit various renewable energy sources, including solar energy, wind 
energy, thermal energy, ground energy, hydro energy, and any other natural resources, to contribute to an increase in the 
percentage of renewable energy from the total energy mix, which would lead to reducing the oil bill, diversifying energy 
sources and protecting the environment to achieve sustainable development. 
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Reliance on renewable energy has become a global feature. Several laws, regulations, and instructions have been issued in 
the Hashemite Kingdom of Jordan to regulate all matters related to renewable energy and to encourage dependence on 
renewable energy source systems to generate electric power, encourage investment and competition in the sector, and 
encourage production and manufacturing inputs, reducing the waste of electrical energy (Report of the Energy and Minerals 
Regulatory Authority, 2022) 
 
7. Methodology 
 
The study relied on the descriptive and inferential approach, where the study followed the sampling strategy in its quest to 
answer the questions and hypotheses. The study population consisted of managers of renewable energy companies in Jordan 
(482), currently licensed companies (Report of the Energy and Minerals Regulatory Commission, 2022). The sample size, 
according to the sample table, was (214) (Sekaran & Bougie, 2020), and hedging was done by distributing (260) 
questionnaires, of which (244) were received, valid for statistical analysis. 
 
7.1 Suitability Tests 
 
To measure the stability of the internal consistency of the study items, the (Cronbach Alpha) test was used. Its values ranged 
between (76.3%-91.7%) and with a stability degree of (95.1%), all of them being greater than (0.70) are thus considered 
ideal" (Sekaran & Bougie, 2020), the (Kolmogorov-Smirnov) test also showed that the data distribution was expected, with 
all Sig values more significant than (0.05) (Tabachnick & Fidell, 2018). In order to ensure the suitability of the data to the 
regression analysis test, free of multiple linear correlations, the Variance Inflation Factor (VIF) and the Tolerance (Tolerance) 
were extracted, the coefficient of variance values ranged between 0.2-1, and the coefficient of variance inflation values were 
(5). This indicates that there is no high correlation between the independent variables and that they are suitable for conducting 
multiple linear regression analysis (Hair et al., 2018). The Pearson test showed that the highest correlation between green 
supply chain management dimensions was (0.731), which indicates the absence of high multiple linear correlations between 
independent variables (Gujarati et al., 2017). 
 
7.2 The Demographic characteristics of the study sample 
 
The percentage of male respondents was (78.7%), and their number was (192), while (21.3%) of the sample members were 
female, and their number was (52); this is an indication that the nature of the work of renewable energy companies in Jordan 
is commensurate with males more than females because of the effort and long hours they require. It was found that the 
majority of the sample (57.4%) are between the ages of 35- less than 45 years old, and the number is (140), while the least 
percentage (4.5%) is under 35 years old, and their number is (11). It was found that the highest percentage of the sample 
(65.2%) hold scientific qualifications with a bachelor's degree, the number is (159), while (3.3%) and their scientific 
qualifications with a doctorate, and their number is (8), which is an indication that the vast majority of the sample have 
university degrees that qualify them to answer the contents of the questionnaire with the required accuracy. Finally, we note 
that (48.4%) of the sample have experience ranging between 5- less than ten years, and their number is (118), while (5.3%) 
of them have more than 15 years of experience and their number is (13), and this leads to logical answers due to the relatively 
good experience that they enjoy. of the study sample members. 
 
7.3 The Descriptive Statistics 
 
The arithmetic averages, standard deviations, rank, relative weight, and degree of application toward the variables and 
dimensions of the study were calculated, and the degree of relative importance was determined according to the following 
equation: Category length=Maximum alternative-minimum alternative/Number of levels=5-1/3=1.33.  
 
If the arithmetic mean falls between (1-2.33), it is considered within the urban level, and if it ranges between (2.34-3.66), it 
falls within the medium level. If it exceeds (3.66), it is considered within the high level (Subedi, 2016), the independent 
variable (green supply chain management) achieved an arithmetic mean of (4.02), the relative weight of (80.4%), and a high 
degree of importance from the point of view of managers of renewable energy companies in Jordan, with a standard deviation 
of (0.468). (Green marketing) ranked first with an arithmetic mean (4.17) and a relative weight (83.4%) and a high degree of 
importance, and a standard deviation (0.523), and in the last rank, the domain (green purchase) with arithmetic mean (3.96), 
a relative weight (79.2%), a high degree of importance, and a standard deviation (0.600). The dependent variable (quality of 
services) achieved an arithmetic mean of (4.04) and a relative weight of (80.8%), with a high degree of importance from the 
point of view of the managers of renewable energy companies in Jordan, with a standard deviation of (0.508). The modified 
variable (intellectual capital) achieved an arithmetic mean of (4.01) with relative weight (80.2%) and a high degree of 
importance, with a standard deviation of (0.580), and the standard deviations of all dimensions were close, and this indicates 
the lack of dispersion in the answers of the study sample members towards the study tool paragraphs. 
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8 Results 
 
The first primary hypothesis was subjected to multiple regression analysis, while the second central hypothesis was subjected 
to hierarchical regression analysis, and the following results were reached: 
 
8.1 The results of testing the first central hypothesis 
 
Table 1 shows that the (D.W) test value has reached (1.918), which is greater than the upper tabulated value (du), which is 
(1.820), which indicates the absence of the autocorrelation problem and its validity to be used in the regression model. It was 
found that the value of the correlation coefficient R = (78.2%) indicates a strong relationship between green supply chain 
management and improving the quality of services in renewable energy companies in Jordan. The value of the coefficient of 
interpretation and equal (R2 = 0.612) indicates that the management of the green supply chain with its dimensions has 
explained (61.2%) of the variance in improving the quality of services. It was found that there is a statistically significant 
effect of the management of the green supply chain in improving the quality of services through the value of (F.Sig) and 
equal to (0.00), which is less than (0.05), we note that all dimensions of supply chain management have made a contribution 
to improving the quality of services in renewable energy companies in Jordan in terms of (T.Sig) which is less than (0.05). 
Therefore, we accept the alternative hypothesis: There is a statistically significant effect at the (α) level. ≤0.05) for managing 
the green supply chain in its various dimensions (green information technology, green manufacturing and packaging, green 
warehousing, green purchasing, and green marketing) in improving the quality of services for renewable energy companies 
in Jordan. 
 

Table 1 
The results of the multiple regression model for the impact of green supply chain management with its dimensions on improving 
the quality of services 

R R2 Adj R2 DF Calculated 
F F. Sig dependent 

variable 
Green supply chain 
management B Std. Error Beta Calculated 

T T. Sig 

0.872 0.612 0.603 238.5 74.946 0.00* Quality of 
services 

Green IT 0.181 0.050 0.211 3.614 0.00* 
Green manufacturing and packaging 0.192 0.060 0.225 3.176 0.002* 
Green Storage 0.121 0.053 0.146 2.292 0.023* 
Green purchase 0.132 0.049 0.156 2.690 0.008* 
Green marketing 0.239 0.047 0.246 5.062 0.00* 

*Significant at the level (0.05) 
 
8.2 The results of the second primary hypothesis test 
 
The results indicate that the (D.W) test value was (1.881), which is greater than the upper tabulated value (du) of (1.799), 
which indicates that there is no autocorrelation problem and its validity to be used in the regression model. 

It is clear that in the first model, the impact of green supply chain management was studied on the dependent variable 
(improving the quality of services), as it was proven that there was a significant effect of green supply chain management 
in improving the quality of services through the value of F of (372.717), which is a significant value at the level of (Beta) 
supports α≤ 0.05). This result and equal to (0.779), and the value of T and equal to (19.306), which is significant at the level 
of significance (α≤0.05), and it appears from the first model that green supply chain management has explained about 
(60.6%) percentage from the discrepancy in improving the quality of services in renewable energy companies in Jordan, 
based on the value of (R2). 

In the second model, the intellectual capital variable was introduced and added to study its impact on improving the quality 
of services. It was found that there is a significant effect of intellectual capital in improving the quality of services through 
the F value of (319.483), which is a significant value at the level of significance (α≤0.05), this result is supported by the 
value of (Beta) and equal to (0.458), and the value of T and equal to (10.268), which is significant at the level (α≤0.05). 
The second model shows that the entry of the intellectual capital variable has led to an increase in the value of (R2), which 
is (12%) compared to the first model. 

The third model introduced the formula for the second interaction between green supply chain management and intellectual 
capital. It was found that there was a significant effect of the formula for the second interaction between them on the 
dependent variable (improving the quality of services), as the F value of the second interaction formula reached (219.240) 
and the Beta value (0.208), and the value of T (2.421), which is significant at the level (α≤0.05), and the interpretation 
coefficient (R2) recorded an increase of (12.7%) when comparing the first model with the third model. 

Accordingly, it can be said that the intellectual capital variable has modified the impact of green supply chain management 
in improving the quality of services; this indicates the acceptance of the second main hypothesis, where it was proven that 
there is a statistically significant effect at the level (α≤0.05) of the adjusted role of intellectual capital on the relationship 
between managing the green supply chain with its dimensions and improving the quality of services in renewable energy 
companies in Jordan. 
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Table 2 
The results of testing the modified role of intellectual capital in the relationship between green supply chain management and 
service quality improvement 

Dependent 
variable 

Statement Model 1 Model 2 Model 3 
T Beta (sig) T Beta (sig) T Beta (sig) 

service 
quality 

Green supply chain management 19.306 0.779 0.00* 10.737 0.479 0.00* 7.004 0.394 0.00* 
Intellectual capital  10.268 0.458 0.00 4.882 0.332 0.00* 
Green Supply Chain 
Management ×Intellectual capital 

 2.421 0.208 0.016* 

(R) value 0.779 0.852 0.856 
Δ  (R) value  0.073 0.077 
(R2) value 0.606 0.726 0.733 
Δ (R2) value  0.12 0.127 
Calculated F value 372.717 319.483 219.240 
Sig  F 0.00* 0.00* 0.00* 

*Significant at the level (0.05) 
 
9. Findings and Recommendations 
 
The study concluded that green supply chain management impacts the quality of services, which is consistent with the study 
(Hamada, 2018). The study also showed that intellectual capital has modified and enhanced the effect, which is consistent 
with the study (Al-Harayza & Al-Abdalat, 2015), and that the information system greatly helps show the problems of 
renewable energy companies in Jordan. The study found that renewable energy companies in Jordan seek to use 
environmentally friendly inputs in their production at a very high rate. The directors of renewable energy companies in Jordan 
also confirmed that their companies are interested in placing warehouses in an area close to the loading and unloading ports. 
It follows strict instructions to prevent the receipt of materials that do not comply with environmental standards, and it seeks 
to achieve profit considering environmental standards. The study found that fewer errors characterize renewable energy 
companies in Jordan and that they care about intellectual capital; It adopts an uncomplicated organizational structure that 
allows for the exchange of knowledge and facilitates communication. The researchers believe that in addition to the fact that 
the environment is a vital element, and preserving it is a human and moral duty, it works to raise the quality of services 
provided in important sectors such as the Jordanian energy companies sector, intellectual capital has modified this effect to 
raise it and confirm that the administrations' attention to their administrative structure, human capabilities, and their 
relationship with the customer, will improve services . 
 
Accordingly, the study recommends the necessity of applying its variables in other environments, such as industrial cities, 
and expanding the research in the dimensions of intellectual capital and applying them to the same sector. The researchers 
also recommend that companies pay full attention to developing their employees in the use of technology and to strengthen 
internal networks as much as possible. The researchers also recommend defining clear plans to deal with buildup and reduce 
inventory. The study also emphasized in its recommendations the importance of companies constantly reviewing the 
production processes followed by suppliers to ensure their compliance with environmental specifications. In addition, the 
study sees the importance of using transportation that reduces harmful emissions to the environment. It also recommended 
training employees to know the client's needs and strive to reach their ambitions, and for companies to follow up on their 
clients after providing the service through expert employees to know their evaluation of the services provided and to work 
on correcting errors first-hand. 
 
References 
 
Abdelkader, E. (2014). The role of public relations in upgrading hotel services, an applied study on Khartoum state hotels, 

an unpublished master’s thesis, Sudan. 
Abdullah, K. & Elias, I. (2018). The role of intellectual capital in supporting competitive advantages. Tikrit Journal of 

Administrative and Economic Sciences, 2(42), 147-172. 
Abu Alim, Dargham Muhammad Hussein, (2018). The impact of green supply chain management on the performance of 

private hospitals in Jordan. Master Thesis, Al al-Bayt University, Faculty of Economics and Administrative Sciences, 
Mafraq, Jordan. 

Al-Bishtawi, S. & Bani Taha, I. (2014). The impact of intellectual capital on improving the profitability of Jordanian 
pharmaceutical companies. The Jordanian Journal of Business Administration, 10(2), 229-253. 

Al-Haddad, A. (2006). Marketing: Strategies for Banking Marketing and Banking Services, Dar Al-Kitab Al-Jadida, Cairo, 
Egypt. 

Ali, M. (2018). An entrance to the green and sustainable positioning of international airports. Journal of the Egyptian Society 
of Engineers, 57(2), 75-68. 

Al-Kasr, S. (2017). Intellectual capital management and development in university colleges to achieve organizational 
creativity: A field study at the Faculty of Science and Human Studies in Thadiq and Dharma. American Arab Academy 
for Science and Technology, 8(25), 95-118. 

Alnabulsi, Z. H., & Salameh, R. S. (2021). Financial Inclusion Strategy and Its Impact on Economic Development. 
International     Journal of     Economics and     Finance     Studies, 13(2), 226-252. doi:10.34111/ijefs.20212011 



K. M. Lutfi et al.  /Uncertain Supply Chain Management 11 (2023) 

 

 

359

Al-Omari, G. & Al-Ani, M. (2016). Supply chain relationships, quality, and impact on chain performance (an empirical study 
on Jordanian pharmaceutical companies). Anbar University Journal of Economic and Administrative Sciences, 8(16), 21-
49. 

Al-Raggad, M. A. (2017). The Impact of Training on Improving the Quality of Hotel Services in the Five-Star Hotels A Case 
Study in the City of Amman, from the Perspective of Workers. Global Journal of Management and Business Research. 

Altarawneh, I. (2017). Effect of Intellectual Capital on Competitive Advantage in the Jordanian Pharmaceutical Companies. 
European Journal of Business and Management, 9(5), 39-53. 

Bakhta, T., & Al-Ajal, A. (2018). Benchmarking as an approach to improving the organizational performance of the economic 
institution - a case study of the Meiji Corporation and the Milk Factory in Mostaganem, Journal of Human Resources 
Development for Studies and Research, 2, 70-92. 

Berry, L.L., Bennet, D.R., Brown, C.W. (1989). Service Quality: A Profit Strategy for Financial Institutions. Dow–Jones–
Irwin, Homewood, IL. 

Bossak, B. H., & Andritsch, S. (2022). COVID-19 and Air Pollution: A Spatial Analysis of Particulate Matter Concentration 
and Pandemic-Associated Mortality in the US. International journal of environmental research and public health, 
19(592), 1-12. 

Bounds, G. M. (1994). Beyond total quality management: Toward the emerging paradigm. McGraw-Hill College. 
Cenciarelli, V. G., Greco, G., & Allegrini, M. (2018). Does intellectual capital help predict bankruptcy? Journal of 

Intellectual Capital, 19(2), 321-337. 
Chan, R. Y. K., He, H., Chan, H. K., & Wang, W. Y. C. (2012). Environmental orientation and corporate performance: The 

mediation mechanism of green supply chain management and the moderating effect of competitive intensity. Industrial 
Marketing Management, 41(4), 621-630. https://doi.org/10.1016/j.indmarman.2012.04.009  

Chege, E. N. (2012). Green supply chain management practices and supply chain performance of private hospitals in Nairobi, 
Kenya (Doctoral dissertation, University of Nairobi).  

Christopher, M. (2011). Logistics & supply chain management. Pearson UK. 
Deming, W. E. (1988). Out of the crisis. Cambridge, Massachusetts Institute of Technology. 
El-Azab, H. M. (2016). The impact of investment in intellectual capital on applying administrative process re-engineering in 

Jordanian public institutions. The Jordanian Journal of Business Administration, 12(4), 731-764. 
El-Garaihy, W. H., Badawi, U. A., Seddik, W. A., & Torky, M. S. (2022). Investigating Performance Outcomes under 

Institutional Pressures and Environmental Orientation Motivated Green Supply Chain Management Practices. 
Sustainability, 14(3), 1523. 

Elshaer, I. (2012). What is the Meaning of Quality? 
Emmett, S., & Sood, V. (2010). Green supply chains: An action manifesto. John Wiley & Sons. 
Fang, C. & Zhang, J. (2018). Performance of Green Supply Chain Management: A Systematic Review and Meta-Analysis," 

Journal of Cleaner Production, 18(3), 1064-1081. 
Feigenbaum, A. V. (1991). Total quality control. New York: McGraw-Hill. 
Foo, M. Y., Kanapathy, K., Zailani, S., & Shaharudin, M. R. (2019). Green purchasing capabilities, practices, and institutional 

pressure. Management of Environmental Quality: An International Journal, 30(5), 1171-1189.  
Foren, F. (2020). The contribution of green information technology to achieving environmental sustainability: a presentation 

of the experiences of some institutions, The International Journal of Research in Educational and Human Sciences, Arts 
and Languages, University of Basra and the Center for Research and Development of Human Resources Ramah, 1(6). 

Ghobadian, A., Speller, S., & Jones, M. (1994). Service quality: concepts and models. International Journal of Quality & 
Reliability Management, 11(9), 43–66. 

Goetsch, D. L., & Davis, S. B. (2014). Quality management for organizational excellence. Pearson. 
Gujarati, D, Porter, D., & Gunasekar, S. (2017). Basic Econometrics (5thed). USA, New York: The Mc Graw- Hill Gunasekar. 
Gummesson, E. (1991). Service quality: a holistic view. Procedia - Social and Behavioral Sciences, 147, 561 – 56 
Gunasekaran, A., & Ngai, E. W. (2004). Information systems in supply chain integration and management. European Journal 

of Operational Research, 159(2), 295-269. 
Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2018). Multivariate Data Analysis (8thed): Cengage 

Learning EMEA. 
Jaradat, N., Al-Maani, A. & Al-Saleh, A. (2011). Knowledge management, enrichment for publication, and distribution. 
Jassim, A. A.-A. (2018). The Role of Leadership and Entrepreneurial Thinking in Enhancing the Quality of Banking Service: 

An exploratory study on a sample of Iraqi private sector bank officials in Najaf Governorate, Kufa Adab Journal, 1(36), 
293-338. 

Jemai, J., Do Chung, B., & Sarkar, B. (2020). Environmental effect for a complex green supply-chain management to control 
waste: A sustainable approach. Journal of Cleaner Production, 277, 122919. 

KOÇ, H. (2017). Differentiate leadership manager behavior between industries regarding intellectual capital (Tourism and 
Automotive Sector Example). Journal of Tourism and Gastronomy Studies, 5(1), 147-159. 

Krajewski, L., & Pitzman, L. (1996). Study Guide to Operations Management: Strategy & Analysis. Addison-Wesley. 
Krishnapriya, V., & Baral, R. (2014). Supply chain integration-a competency-based perspective. International Journal of 

Managing Value and Supply Chains, 5(3), 45. 
Lovelock, C. H., & Wright, L. (1999). Principles of Services Management and Marketing. Prentice Hall. 
Malik, S. A., Akhtar, F., Raziq, M. M., & Ahmad, M. (2020). Measuring service quality perceptions of customers in the hotel 



 360

industry of Pakistan. Total Quality Management & Business Excellence, 31(3-4), 263-278. 
Nassour, R. & Ibrahim, N. (2017). Measuring the quality of hotel services provided in hotels in Lattakia Governorate from 

the point of view of guests, Economic and Legal Sciences Series, 38(4) 2079-3073. 
Nathan, C. S., & Mathi, K. M. (2013). A study on purchasers of natural products for the possibility of green marketing in 

Trichy and Chennai City. International Journal of Marketing and Technology, 3(10), 109. 
Nazzal, M. (2016). The Effect of Supply Chain Integration on Sustainable Development of Jordanian Phosphate Fertilizers 

Manufacturing Companies. Middle East University. 
Noori, H. & Radford, R. (1995). International Edition production and operations management (total. quality and 

responsiveness). McGraw Hill, New York, USA 
Rashwan, A. (2021). The impact of green manufacturing practices on sustainable performance: The mediating role of green 

supply chain management integration: An applied study on industrial companies in Egypt, The Scientific Journal of 
Financial and Commercial Studies and Research, Faculty of Commerce - Damietta University, 2(2), 408. 

Rehman, M. A.; Seth, D. & Shrivastava, R. L. (2016). Impact of Green Manufacturing Practices on Organizational 
Performance in Indian Context: An Empirical Study. Journal of Cleaner Production, 137, 427-448. 

Rijal, S. (2014). The Role of Employee Empowerment in Improving Service Quality A Case Study of Algeria Telecom, 
Unpublished Master’s Thesis, Faculty of Economics, Commercial Sciences and Management Sciences, Oum El Bouaghi 
University, Algeria. 

Salameh, R.S., Kalbouneh, A.Y., Alnabulsi, Z.H., Al-Sohaimat, M., & Lutfi, K.M. (2022). The effectiveness of disclosing 
sustainability accounting-related information in small and medium-sized enterprises (SMEs) in raising the reliability of 
financial reports. Academy of Strategic Management Journal, 21(1).1-14. 

Sekaran, U., & Bougie, R. (2020). Research Methods for Business: A Skill Building Approach, (8thed), NY: John Wiley & 
Sons Inc, New York. 

Sharma, M. (2020). The Role of Institutional Pressures on Green Supply Chain Practices in Building the Organizational 
Image: An Empirical Study of Indian Hospitals. Supply Chain and Logistics Management: Concepts, Methodologies, 
Tools, and Applications (pp. 1532-1545). IGI Global. 

Sharma, S. K., & Bhat, A. (2014). Modeling supply chain agility enablers using ISM. Journal of Modelling in Management. 
Singh, V. R. B. (2014). CONCEPT OF GREEN MARKETING IN INDIA. International Journal of Marketing and 

Technology, 4(5), 95. 
Siraphatthada, Y., Witkittiluck, W., Iamvuthipreecha, S., & Rattanatanyaporn, A. (2021). Effects of Innovation Management 

on Green Supply Chain Management Performance within the Herbal City: Mediating by Green Practices. Review of 
International Geographical Education Online, 11(8), 1277-1287. 

Stevenson, W. J., Hojati, M., & Cao, J. (2014). Operations management (p. 182). Chicago-USA: McGraw-Hill Education. 
Subedi, P B. (2016). Using Likert Type Data in Social Science Research: Confusion, Issues, and Challenges. International 

Journal of Contemporary Applied Sciences, 3(2), 36 -49 
Tabachnick, B., & Fidell, L. (2018), Using Multivariate Statistics. (7thed). California State University-Northridge. 
Tseng, M.L., Islam, M. S., Karia, N., Fauzi, F. A., & Afrin, S. (2019). A Literature Review on Green Supply Chain 

Management: Trends and Future Challenges Resources. Conservation and Recycling, 141, 145-162.  
Wei, Z., & Xiang, W. (2013). The importance of supply chain management. International Journal of Business and Social 

Science, 4(16), 279-282. 
Weshah, S., Elessa, M., Shanti, A., Salameh, R., & Al-Tahat, S. (2021). Earning Management Practices within ERP 

Environment: A Case Study of ERP’s Companies Listed in Amman Stock Exchange. WSEAS Transactions on Business 
and Economics, 18, 846-854. 

World Health Organization. (2019). Air Pollution. [ONLINE] Available at: https://www.who.int/airpollution/en/ (July 16th, 
2019). 

Xu, J., Haris, M., & Irfan, M. (2022). The Impact of Intellectual Capital on Bank Profitability during COVID-19: A 
Comparison with China and Pakistan. Complexity, 2022. 

Yu, W. (2014). Integrated green supply chain management and performance: An extended resource-based view. 
Zikmund, W.G. (2003) Business Research Methods. 7th ed., Thomson/ South-Western. 
 
 
 
 
 

   

© 2023 by the authors; licensee Growing Science, Canada. This is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution (CC-BY) license 
(http://creativecommons.org/licenses/by/4.0/). 

 


