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Literature Review
In 21st century, companies survive only if they have a planned and articulated strategy for global operations as they strike hard in a continual competitive environment for having better, flexible and responsive methods and technologies. This rivalry of organizational competitiveness can be achieved through the implementation of supply chain management (SCM) and the Information Technology domains (Johnsosn 2002; Gunasekaran, 2004; Singh, 2009; Asgari et al., 2016; Stevens & Johnson 2016; Jenks, 2017; Baryannis et al., 2019). 
e- Supply Chain Management
Supply chain management is defined by (Stevens, 2016) as an integrated channel of individual or organization(s) for providing services or products to its customers. It is comprised of raw to finished products, flow of cash and information, costs allocation and quality performance for effective customer-end services. It is long-term profitability-oriented domain which includes set of managing and coordinating practices for transformational activities - from raw material supplies to ultimate products for customers, and act as a mediator for the hybrid cooperative relationships (Kotzab, 2011; Asgari, 2016). Halldórsson et al. (2015) defines SCM as multidirectional system for autonomous decision makers of an organization that consider social negotiation processes, specified norms and standards of its environment. 
Recently, the scope for SCM has been broadened by emergence of integrated synchronization with better activities and business realignment in terms of modern communication patterns, leadership structures, strategic supply of resources, market uncertainty and technology (Siddiqui et al., 2015). To encourage this scope, internet and online forum for value exchange of supply chain or electronic-supply chain had been introduced which has prominently reduce the issues of SCM like poor information sharing among allies and hurdles of transactional costs, etc. (Johnson, 2007). Siddiqui et al. (2015) hypothesized that electronic or e-SCM has not only supported and improved the practices for supply chain but also changed the ways of designing, operating and maintaining it fundamentally. For instance, Amazon.com model for supply chain is entirely internet based and has shifted its traditional nature of sales channel to an advanced level. e-SCM has introduced adaptatively innovative and complex approaches for business models that are readily organized for behavioral pressures, economic and environmental challenges and structured expansion and deployment tasks. 
With the emergence of internet, this latest division of SCM has proven effective and efficient in information transfer among partners, organizations, suppliers and even customers while competitively eradicating the traditional norms of supply chain management. The impact of e-SCM is also valued for cost-management (Vazquez, 2016), safe and secure transactions (Grant, 2018) and understanding the vast data analytics capabilities (Arunachalam, 2018).  Siddiqui et al. (2015) posited that e-Business is the marriage between Supply chain integration and the Internet which highly impacts on the dynamism of supply chain from the procurement to managing customers, designing products and so on. Recently, Internet-based software products by many start-ups have also taken part in this competing market but the impact of Internet on the supply chain management has expanded broad and kept it well alive by introducing numerous features like applications of e-SCM for transactions, generating real-time data and assistance in dynamic decisions (Johnson, 2002).
According to the survey report by Meulen (2018), manual operating business spends an average 55 hours on paper work, 39 hours on checking invoice exemptions or errors and 23 hours on suppliers’ inquiries i.e., a loss of over 6500 working hours annually. To overcome such issues in managing supply chain tasks, many vendors including Amazon, Google, Baidu and IBM have launched artificial intelligence products. From the studies of Fox et al. (2000), managing supply chain demands actions and choices that can possess strategic tact, operate intelligently, optimize performance, functions in coordinated manner and calculate its dynamics such as labors are ill, production accommodations fail, late arrival of material, canceling and changing orders by customers, etc. these sort of SCM issues cannot be handled manually or with locally modified system; thereby calling for electronically systemized modules and techniques for smooth flow of supply chain operations, i.e., e-SCM. 
Artificial intelligence 
In e-SCM, game changing transformation and potential value is added by the new trend - Artificial Intelligence (AI); defined as an intelligence displayed by machines in terms of information learning and action-based proficiencies (Li, 2017). Wu & Barnes (2011) explains AI technology in the domain of supply chain management as ‘trained’- computer assisted systems that are not dependant on externally formalized decision making processes, are complex and uncertain than traditional models of operational perfomance and analyzing enviromental trends. It works in same patterns of human judgement and smartly perform tasks without any error. 
AI science and technology largely impacts on the whole procedure of business modules by introducing intelligent ways of designing, producing, managing, testing and assimilating the products. It involves organizations, operational managements and technology for presenting better supplies of information, logistic, capital, knowledge and services (Li, 2017). Guo et al. (2011) states that AI techniques help in replacing classical methods by much compact and superior solutions. The practice of AI technology on SCM gives higher potential for accelerating both top-line and bottom-line values of products. AI in the field of supply chain management can be segmented into two categories: Augmentation and Automation. The type of artificial intelligence which covers daily basis tasks for personal or commercial use without controlling output procedures is augmentation such as data analysis, virtual assistance that eradicates human bias errors. The other type covers complete autonomous procedures such as used in robots is known as automation (Meulen, 2018). In both categories, the time spend with computer and internet technology is more while social ability is system is reduced. Artificial intelligence itself learns behavioral patterns and best planning schema for the e-SCM practitioners (Moyaux, 2006). 
Applications of artificial intelligence on e-SCM
A rich amount of research has been done on applying artificial intelligence technologies in business benefits and acquiring competitive advantage. The literary research explicitly indicates for the compact value of AI technology in improving processes, products and decision making. The AI technology in SCM assists the human workers as whole by replacing their capabilities through smart machines and smart work. This can be seen in extensive data analytical procedures, structured or repetitive tasks, and other customer handling intelligent products. Companies are rapidly adopting AI technology in e-SCM to develop their unique and innovative expertise. Amazon, Google and other massive commercial enterprises are stepping forward in becoming cognitive corporations through it (Davenport, 2018). 
An estimated amount of 20 billion and 30 billion dollars are spent by Google and Baidu respectively on Artificial Intelligence science and technology by 2017 for its research and development as it promises for the auspicious outcomes enabling secure position in the market race (Meulen, 2018). Ayinde (2018) states that among major applications of AI technology in e-SCM, streamlined automated chatbots for clients and suppliers’ inquiries are being adopted rapidly which not only facilitates with efficient conversations with suppliers but also operate for set - send operations, request of purchasing, documentation of orders and invoices. Another application is machine learning for aiding strategically in crucial segment: supply chain planning. The machine learning plays its role in e-SCM by correctly estimating the inventory, demand and supply with its intelligent work tools built for concrete plans. e-SCM professionals use AI based on algorithms and machine-to-machine analysis for making optimized decisions of even big data sets. Furthermore, predictive analysis for the selection of supplier and managing its relationship can also be performed robustly by the AI technology, thereby enhancing the sustainability of supply chain through sourcing right suppliers, optimizing risk management and satisfying the ethics of supply chain (Min, 2010). The confidence of applying AI technology in decision making of supply chain activities is given by the fact that computer-aided systems can be trained on AI models by either tech-gurus or even supply chain expert having historical data. Similarly, new practitioners can consult AI based system models for new decision situations (Wu & Barnes, 2011). 
The AI science and technology application on e-supply chain management also aids by intelligently forecasting ‘The Demand’ and ‘make-or-buy’ decision. Now, organizations adjust their production programs and factory utilization with it. For production tailored to specific customers, AI technology learn data from product launches, customer feedback and responsive behavior towards product, weather conditions and media information for analyzing new product demand and supply. Applications of AI technology can be in more than one area of operations within the companies. For instance: Amazon’s Alexa and Apple’s Siri – are capable for language generation to pick customer ended voice, analyze it and develop similar processing of replenishment operations. During this procedure, if any operation breakdown occurs, like quality deviation, machine failure or performance loss; the AI technology helps to remove it instantly by suggesting complete incident related reports. It also has the capacity of self-learning through algorithms to identify and suggest/remove similar incidents automatically for the next occurring (Kuepper, April 2018). 
According to Alban (2019), successful and fully functional application of AI technology in e-SCM must satisfy its strategy and roadmap, manpower competencies, IT infrastructure and the governance model. AI technology enablers within the company should be facilitated with clear and valuable supply chain management strategy aligned with business needs and challenges to maintain the business measurable targets for investments. A vibrant organizational structure with potential improvement and established roles and responsibilities of AI technology that is continuously associated with top management efficiently helps to overcome cultural resistance. Moreover, manpower of organization must be highly skilled with competencies of programming, data management and analysis while using AI technology. Organizations that are highly equipped with latest machineries, program interfaces and networks linked with AI technology are more successful in current market race. According to the supplemented study of Min (2010) and Holtbrügge & Berning (2018), artificial neural networks, simple multi-attribute rating technique (SMART), macchine learning, genetic algorithms, expert systems, agent-based system and fuzzy logics are already on road for the advancement of e-synchronised SCM in the domains of inventory control/planning, transportation network strategy, purchase and supply administration, order picking complications and customer relationship.
Impact of applying Artificial Intelligence on e-SCM
According to Kundu (2015), the shift of socio-technology is creating a cyclic impact on behavioral model with quantum progression of technology. For instance, using AI technology on products conversion reduces the cost up to 20–70%, decreases higher amount of workforce and the need of manual activities for productivity (Kuepper, April 2018). From last 30 years, companies using artificial intelligence for automated procedures and tools gave competitive edge to others in the market race but at present, focus has changed from applying AI technologies on customers rather than on products. This gives clear illustration of systematic shift of research and development towards performance optimization model for every operation (Kundu, 2015; Baryannis et al., 2019). Kuepper et al. (2018) stated that it also has a deep impact on increased demand and supply of products by providing innovative, tailored to specific customers features as well as delivering them faster. The AI technology has hit the SCM deeply to increase its flexibility and make it more on internet based or electronic SCM. 
Using e-SCM or artificial intelligence on customers develops synergetic relationship between supply chain partners by emphasizing on sharing information and collaboration process. In this way, it helps to predict and manage supply chain activities in much better way. This can be witnessed through collaboration model for supply chain using artificial intelligence techniques based on the driven decision support system by Zou and Yu (2008). Furthermore, studies have shown that that issues of supply chain collabration process can be avoided using artificial intelligence technology such as decision on quantity versus price of the output and information leakage to the competitor through direct communication, coordinating activities or knowledge sharing (Zeng, 2012). 
This procedure is simply done in three steps: Assess the status quo, Establish the enablers and Test and scale up solutions. Firstly, organization evaluate itself for the maturity level of AI based IT infrastructure and benchmark against average industry rate. Next it establishes the enablers by developing a detailed list of AI usage operational procedures and activities through an articulated and strategic system. Here, organization also evaluate itself against e-SCM through the lens of AI technology and improve it before the implementation phase. A list containing prioritized financial and non-financial investments is obtained in this step that gives organization a wide range picture of AI technology in its operations and an implementation roadmap. Finally, the organization tests its AI technology usage operations and accelerate the tasks further, if needed. In this whole method of e-SCM, defined vision and minimum viable solutions to every encountered problem are obtained (Kuepper, April 2018). 
Vibrantly, the impact of AI technology is viable in every decisive tasks of supply chain practices. Numerous studies are present offering various frameworks and systematic models for different supply chain scenarios or individual organizations. Such artificially intelligent frameworks of supply chain management include: artificial neural network for identifying potential suppliers in market competition (Chiu & Chiou, 2016), an adaptive system of partner selection for buyers’ negotiations (Chen, 2018), AI based system for selection and evaluation of supplier performance (Tavana et al., 2016), artificially intelligent model for choosing and scaling potential partners (Hamdan & Cheaitou, 2017), knowledge-based decision support system for choosing supplier in environmental environmental pressure (Humphreys et al., 2003; Wu, 2011), supplier relationship management system for supply rating, product coding, reduced outsource cycle time and categorize preferred suppliers effectively (Salam & Khan, 2018), case-based-reasoning system carrying data and experiences of similar/previous decision conditions (Jaglan, 2017), artificially intelligent model for vendor selection and order allocation (Fallahpour et al., 2016), artificially large data mining techniques (Aggarwal & Davè, 2018). 
Latest research on e-SCM by Ramaswamy (2017) predicts that AI technology has also an immediate and deep impact on the revenue and cost generation activities. This can be learnt through an excellent practice adopted by Joseph Sirosh for Amazon.com in 2004. He used AI technology for decreasing supplier end issues such as fraud, bad debt or monitor product supplies and billing. This approach of e-SCM raised the revenue up to 10 folds till 2013. Later, in Bing search engine, AI technologists improved their operations of e-SCM and generated 20% of its share shortly. Another significant impact of AI technology gives massive products generation with same amount of manpower (Lall, 2000). According to Helander (2014), it is apparent that managing computers, objects, digital information and even human interactions is quite fortunate with AI technology effectively and efficiently.  
While dealing with supply and demand, uncertain characteristics become more predictable (Kundu, 2015) and raise some concerns besides their advantageous aspects at the same time, such as security and safety concerns for IT infrastructure (Subashini, 2011), and threatening the human resource for employment (Kaplan, 2015). Min (2010) states that introduction of AI technology develops ‘thinking machines’ to mimic, learn and replace human intelligence or whole individuals (human resource). By 2033, 7% of jobs would be automated (Jenks, 2017) while report by Arntz (2016) predicts it to be 9%. However, the survey research by Kuepper et al. (2018) indicates that impact of AI technology including elimination of job and less need of human resource on e-SCM are area specific i.e., according to participants of China, AI technology in e-SCM will reduce human power while survey respondents from German respodnded opposite to it. Survey research on German also claimed for the need of highly skilled manpower to be increased and thereby, AI technology will have reduced impact on jobs and manpower requisition. 
Conclusively, e-SCM will keep embracing AI technology for its rapid advancement and betterment in its various realms; supply chain integration, knowledge management, real-time pricing and reverse auctioning system, risk-management, strategic selection of SC partnerships, understanding SC dynamics, outsourcing or manufacturing decisions, revenue management and select or evaluate foreign suppliers (Singh, 2009; Siddiqui & Raza, 2015; Choudhary et al., 2018; Singh et al., 2019; Baryannis et al., 2019). The application of AI technology is also fairly evident in practical operations and activities of supply chain such as in textile, logistics, insurance, automotive, costruction, agri-food, digital technology industries and so forth (Guo et al., 2011; Tian, 2016; Vazquez et al., 2016; Pagoropoulos et al., 2017; Ayinde & Damilare, 2018; Grant & Preston, 2018; Klumpp, 2018; Nayak, 2019).
However, applications of AI technology such as driveless cars, auto-operational trucks, food preparers robots, resturant order-taking machines and much more on the list will always carry threat of  job destroying (Lall, 2000; Siddiqui & Raza, 2015; Chiu & Chiou, 2016). This still does not stop the research and development notions of researchers, marketers and pactitioners in the e-SCM field. For instance; in logistics, the vibrant impact of AI technology for creating autonomous systems and less manual - more human-machine in-depth interaction is quite observable. Despite of the fact that many logistic firms do not hold highly skilled and technical personnel, the objectives of achievng effeciency and sustainable development can not be attained without pusuing in technological advancement in all means (Klumpp, 2018). 
Discussion
The research paper (Klumpp, 2018) debates on the most occuring and interesting phonomena of current techno-supply chain world; particularly in the logistics industry. With the advent of  technical developments in this field, implementation of newly designed logistics systems supported sufficient modeling of organization rendering to the industrial market needs. Next, training of organizational human pool by developing their capabilities and competences entertained the demands. But with the passage of time, it has arised new challeneges for strategically sustaining in the marketplace. Issues such as estimating logistics partners and alliances,  availability of skilled manpower etc. are emerging and call for rapid resolution. Now the corporations of this field does not excel on the basis of installing new technologies or autonomus machineries only, but due to talented operational labor, i.e., both ‘white-collar’ and ‘blue-collar’ employees. Global value chain can be attained by accelerating automatization to a new level with frequent improvement in the human-machine interaction with artificial intelligence applications (Johnson & Whang, 2002; Ni & Hu, 2017). 
Klumpp (2018) proposed a new model to illustrate the major issue in this phenomena and tried to eradicate the problem by highlighting main constructs for it. The postulated “Physical Internet” was devloped from an indicative implementation timeline up til 2050, giving an integrated vision of autonomous corporal transportation network. It directly approached the dealings among human and machine prior to its implementaion on the scale of success. Using AI technology, the risk management of enormous investment failure can be minimized by evaluating humanpower alignment with possible advancement. All probable traits for research: high investment in automation industry, implementation complexity and personnel capacity for training and skill elevation can be accessed prior to SC launh using AI technology. So the query of performance success rate for human-machine collaboration and its decision making should be addressed to prevent the education and training investment failure.  
The study has included all the latest research on e-SCM in the domain of sustainable logistics and operations to adopt agile, flexible, and resilient business practices for minimizing risk, instability of global market and veto demanding customers. The paper explored that while evaluating performance of human-machine interaction in logistic supply chain research and operations, a factor can be observed: ‘knowledge accumulation gap’. It was noticed that technology advances rapidly at a pace more than the labor can be trained in each generation. The paper tries to study this research gap using timescale of industrial revolution and expected and required labor competence level with advancement in technology development and its implementation. For example: in the case of automated trucks, augmentation in competence of existing processes is required at first. Sooner, new trends rise in logistics and global supply chains which can not be developed in next labor generation. A continual training and skill enhancement phase is therefore introduced into the organizations for higher competence levels in current business environment. Although artificial intelligence technology advancement in compannies demanded simple competencies at beginning, but now has become a havoc if remain unattended.
The researcher argues the reason for it that deep learning by AI technology allows machinnes to autmatically learn the new knowledge and find relevant directions for its solution. While  human pool can adopt it very slowly. Automatic interaction and transmission machines in logistics management making decision protocols can never match human competence levels without joint information and learning resources such as GPS systems for finding direction in new vehicles. The integrated systems of software, optimized predictive analytics increases the capability and allows self-steered innovation and learning. In some cases, AI technology may over take human power absolutely but without it, effeciency ans so the survival can not be achieved. 
The significance of this research is highlighted by the lateral research in this domain hypothesizing for machine-to-machine interaction if human power would fail to do so. For instance: AI operated trucks may use this technology to communicate with other truck vehicles on the road for priority passage and delivery schedule. In this way, human interaction would be lost at its maximum and overall position of human-artificial communication would become questionable in the e-SCM. Similarly, improving working movements of human co-workers can be benchmarked and replaced by real-time learning feature of AI technology. So the impact of AI technology is deep as ocean and innovation trends in e-SCM and appliances supported the hypothesized argument of this paper. The paper therefore argues for limiting the sequential model of implementation used previously. It supports for  multi-dimensional conceptual framework for dealing with the above mentioned issue. The study uses the comprehensive case study method on automated truck driving for testing the originated concept in emperical and practical terms of supply chain systems and functions. 
The analytical approach is used to describe the understudied problem of human-machine interaction. It covered acceptance and rejection based on three hurdles: AI competences, AI decisions and AI autonomy. Using a demographhic scale along personal intrusion and accepatance resistance, it hypothesized towards performance success by using “Turing test”. According to this test, while communicating if human are unable to distinguish among human and machine/ artificial counterpart, the proposed AI trust stage can be attained.  The researcher used these four constructs of AI competences, AI decisions, AI autonomy and AI trust against four variables: a. identity, b. health and safety, c. work, income and creative impact and d. leisure, shopping and social interaction. The previous studies showed that the impact of these variables on  AI constructs varies. i.e., Variable ‘a’ has more impact than any other variable and so forth. The impact of each variable needed to be testified for addressing the current issue. Therefore, an extensive multi-dimensional conceptual framework was developed.  
The proof of this hypothesized concept was carried through case study method of truck driving. The target respondents were truck drivers and data collection method was in-depth interviews through pre-written questionnaires. The mode of inquiry used was explainatry and deductive method of inquiry was used in this paper to deeply analyze the validity of hypothesized conceptual framework. Paper surveyed on the truck driving as road transportation is backbone of modern e-logistics. Cargo or material supplementation is usually carried through trucks and depends on demographics also. Author supported the argument with rich sources of literature that trucks are evidently multi-modal transport chains. Also it is a leading profession in many regions such as US, Europe and Germany. Furthermore, factor analysis model was used to develop understanding of the motivation circumstances of drivers. The sample data was collected from 496 truck drivers from Germany, and in order to meet relaibility test; human trust towards automated driving applications needed to be established and studied deeply. For this purpose, ressearcher divided the survey sample population into two parts: half respondents were from largest German state of Northrhine Westfalia. They were approached for interviews though established and written questionnaires via letter mail. From other half sample population within German state of Northrhine-Westfalia, sample was collected by inviting over telephone to the vocational training schools for truck drivers. Age, gender and other characteristics were noted of the interviewers that matched quite well with the study requirements. 
A healthy survey of 496 respondents was recorded and based on its emperical findings, two new regression models were devloped. One covered the dependent factor of recommendation for truck drivers job towards others and other represented dependent factor of drivers assuming continue job until retirement with the current working conditions. Both factors showed motivation level for truck drivers. In both cases, three independent and influencing factors were identified from the survey from all variables. Three input variables are lead time for deadlines, working time effects and appreciation which were identified using regression model. The later two variables more highlights the motivation, interaction and  collaboration factors. This hypothesized that “positive human–artificial collaboration may even be easier if AI application learn to accolade and praise human co-workers in any form in order to show some appreciation for their input” such as voice communication among truck driver and AI application. 
The self-sufficient driving by increased number of sensors installed on GPS navigation, leads to ‘platooning’ in which many automatic trucks move efficiently in chains for longer distnaces saving fuel and drivers engagement. Therefore, only a supervisory role will be played by the truck drivers in public traffic environments. The paper therefore argues based on its multi-conceptual model that performance of human-machine interaction will also be optimized and employment will deter ‘know-how’ concept and introduce ‘know-why’ and ‘know-when’ concept by the implementation of AI technology. Finally, paper proposes an analytical matrix with deductive reasoning method to resolve the understudied issue. According to the findings of study, performace is evaluated as resistance in acceptance for AI competencies ranged from lower to medium, AI decisions: low to medium, AI autonomy: medium to high and AI trust had higher range of resistance. The study was conducted on Germany sample size and satisfied all the ethical considerarions by keeping the interviewees’ details confidential. The gender and age, etc. details were only observed while conducting research but no biasness or other unethical issue was reported in the study. No potential harm to individuals or organization and site at any level of research was also observed. 
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