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Abstract. Fourth Industrial Revolution has recently been aware and occurred in developed countries’ of manufacturing sector. However, some developing countries such as Ethiopian manufacturing awareness level towards Industry 4.0 (I4.0) technology was not known  The objective of this study is to assess awareness level towards I4.0 technology in Ethiopian Manufacturing Industry, a case of drinking Water Bottle Companies such as; Ambo Mineral Water Share Company, Top water Ethiopia and Gold Water and Non-alcoholic beverage. The study used both close ended with single and multiple response and open ended questionnaire to collect primary data from the respondents. The collected data was analysed using descriptive statistics (frequency and percentage) by using SPSS v27 software. The finding of this study shows that, the case companies knowledge regarding I4.0 concepts and its key technologies was insufficient. About 65 % of participants in this study indicate that the case companies were not aware with I4.0 concepts. Providing training for employee, preparing work shop with different stake holders, expert consultation, linkage with technology provider are the way of I4.0 implementations. The conceptual frame work of critical success factor for I4.0 implementation was developed for future research.  
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Introduction
Industries have evolved and altered over time to produce better product and serve better communities and economies. New industrial technologies drastically changed peoples working conditions and lives. The history of industries started from hand production and then changed into mechanization systems during the 18th century and today’s computer-aided and digitalized manufacturing system is on operation [1]. This change is called industrial revolution and since then, the world has gone through a drastic change. First industrial revolution use steam power for production, and the second revolution was more modern than the first revolution which electric engine replaced steam engine [2]. Still human need is un limited, use of electric engine didn’t stopped the revolution, new revolution was continued which is called third industrial revolution were digitalization was started with partial automation where programmable logic controller was the technology used in the industry to control the overall production process [2]. 
     Innovativity of individual person, organizations, and Industries competition at global market by itself and need of market for advanced products alter third revolution to fourth industrial revolution which is called I4.0. The term I4.0 was first introduced by Kagermann at the Hannover fair in Germany in 2011 and furthermore, it was officially announced in 2013 as a Germany strategic initiative to take a pioneering role in industries which are currently revolutionizing the manufacturing sector [3]. I4.0 is a concept aimed at achieving the integration of physical parts of the manufacturing process and cyber parts via networks and driven by I4.0 technology categories used for prediction, control, maintenance, and integration of manufacturing processes. I4.0, which is expected to have a great impact on manufacturing systems in the future, is attracting attention in both industry and academia [4].  Innovations such as digitalization, internet of things, human-robot interaction, sensors, and communication protocols, intelligent industrial robots that can work together and make decisions, cyber security are realized with I4.0. Automated processes, intelligent machines concepts are components of I4.0 [5, 6]. The company which uses I4.0 digital technologies can increase production efficiency and get competitive advantage at global level [7]. Terra [7] summarize that, better quality of product and service, reducing of manufacturing time, and gradual growth in organizational performance is achieved by application of I4.0 technologies. 
     Adoption of I4.0 technologies can reduce lead time, improve forecast demand, reduce transportation cost, provide shipment route, and facilitate better collaboration between organization, supplier, and customer [8-10]. It enables company to detect product defect and increase product quality [7, 11, 12]. I4.0 has capability to predict machine failure and enable company to take preventive maintenance [13-15]. The reason behind the concept of I4.0 was aimed at the enhancement of productivity of manufacturing sector; it enables the company to increase productivity by reducing down time [14, 16, 17]. The articles by [18-20] state that, manufacturing sector get chance to organize huge data and plan, forecast demand with the help of I4.0.
     The Fourth Industrial Revolution has recently occurred in manufacturing [21]. Strategies to increase industrial competitiveness through digital technology have proposed by different government worldwide, such as Germany’s ‘I4.0’, ‘strategy for American innovation’ and ‘made in chin 2025 plan’. Integrating and digitizing internal operation are at the highest point in German and Japanese companies. Scandinavia countries have followed Germany and embraced I4.0 more quickly than other nations [21]. China and Australia are also highly investing in developing their strategy to implement I4.0 [22]. [23] Found that, United Kingdom planned for manufacturing industry which is called ‘future of manufacturing was implemented in 2013. France is another country which has clear industrial police for the adoption of I4.0 [24]. In Malaysia, the government strictly took action by undertaking various efforts in helping industry players to adopt I4.0 through the implementation of automation and smart manufacturing [23]. South Korea is another Asian country where its manufacturing operation was performed by advanced technology [25]. There is significant improvement in adoption of I4.0 in Italian manufacturing [26]. Some of largest Iraq Companies have begun to use I4.0 technology; they adopt digital technology and smart manufacturing process [27]. 
     However, in some country such as Ethiopian manufacturing awareness level towards I4.0 technology was not known. Lack of study on awareness level of I4.0 of manufacturing sector was there. Hence, the objective of this study is to Assess Awareness Level towards I4.0 Technology in Manufacturing Industries a case of drinking Water Bottle Companies such as; Ambo Mineral Water Share Company, Top water Ethiopia and Gold Water. 
     In this paper a brief introduction about I4.0 is provided in the first section and followed by Section 2, which contains literature on the I4.0 concept, the application of I4.0 and I4.0 key technologies. After that research methodology comes in Section 3, where the paper presents the method for data collection, target cases and data analysis tool. The data from the questionnaire and analysis of results are presented in Section 4, followed by a discussion of the findings in the same section. Section 5 gives the proposed solution and finally conclusion from this paper is discussed. 
2. Literature Review
2.1. Concept of I4.0 and Its Benefit in Manufacturing Industry
I4.0 represent 4th industrial revolution which  aimed at achieving the integration of physical parts of the manufacturing process (complex machinery, various devices, and sensors) and cyber parts (advanced software) via networks and driven by I4.0 technology categories used for prediction, control, maintenance, and integration of manufacturing processes. I4.0, which is expected to have a great impact on manufacturing systems in the future, is attracting attention in both industry and academia [4].  According to [28, 29], I4.0 is a concept that represent intelligent production process and the adoption by industrial companies of techniques and process allowed by digitization, cloud computing, the internet of things and big data to gain competitive advantages in domestic and global markets. Big data cyber physical systems, internet of things are new technologies which found under I4.0 that brings change in all manufacturing system [30]. It has been creating new opportunities for the manufacturing; the preparation of the company to adapt to this new era has great importance in terms of providing competitive advantage against their competitors [31]. The study in [28] indicate the transition to I4.0 is expected to cause formidable structural changes, productivity increments and competitiveness in manufacturing industry in all over the world.
     According to the article [32], adoption of I4.0 can create better productivity and higher product efficiency for manufacturing. Product quality, process effectiveness and strategic planning capacities positively influenced by adoption of I4.0 technologies [33].  Narula et al. [34] state that, adoption of I4.0 has significant impact for manufacturing company on improvement of product quality, predicting maintenance, supply chain management (real time communication and collaboration), production planning (demand forecasting, online controlling). The reason behind the concept of I4.0 was aimed at the enhancement of productivity of manufacturing sector [35]. The finding conducted by AlZadjali and Ullah [35] implies that proper implementation of I4.0 can help productivity enhancement in manufacturing sector. I4.0 is not only making factory smart and also provide financial benefit by waste reduction [36] in manufacturing sector.

2.2. I4.0 key Technologies
I4.0 is the set of technologies, devices and process that allow for self-sufficient production models, capable of operating in an integrated way along the several phases of the production process and along the supply chain with minimum human intervention [29]. Technologies of I4.0 enable companies to achieve faster production output, better adjusted to customer needs, more efficient, with a lower ecological footprint, and with optimal resources’ utilization [37]. I4.0 represents and considered a new industrial stage in which several emerging technologies are converging to provide digital solutions [38],  the current trend of automation technologies in manufacturing industry and it mainly includes enabling technologies such as, Internet of things (IoT), cyber physical system, Mobile computing, big data, and cloud computing [39, 40]. Artificial intelligence, big data and additive manufacturing [41] are other key technologies of I4.0. Each key technology has its own application, opportunities and challenges in I4.0 era’s on manufacturing sector. Jayaprakash et al. [42] state that, I4.0 goals will be accomplished by several different systems working together: the Internet of Things, Big Data and Analytics, Autonomous Robotic Systems, Simulation, Artificial Intelligence, Machine Learning, Cyber security, Cloud Computing, Additive Manufacturing, Augmented Reality, Cyber-physical system, and Smart Factories. The joint efforts of these systems will help to fulfill I4.0 goals. 
     Each key technology has high advantages in I4.0 era for manufacturing sector. Artificial intelligence refers to a computer or a computer-controlled machine’s ability to perform tasks that are typically associated with high-level mental processes such as reasoning, inference, generalization, and learning from past experiences [43]. Gizealew [44] stated that, AI enables manufacturing to seeing more precise, higher quality product with lower operational cost, less down time because of predictive maintenance and intelligence in the supply chain, and fewer injuries on factory floor because of more adaptable equipment. It can enhance efficiency, improve demand planning, improve collaboration and increase agility in supply chain management [45]. Internet of things is one of digital technology which enables manufacturing real time data collection, processing and analysis from range of equipment and helps in maintenance prediction [46]. Technology with the application of internet of things gives better quality products in efficient way, precise control is possible with the help of internet of things and enhances quality product output [43]. Cloud technology (cloud computing) can improve the aforementioned mechanism, permitting communication between all parties involved in the supply chain, including suppliers, assemblers, customers, and other service providers in manufacturing [7]. Increased data sharing across organizational boundaries, enhanced system performance (such as greater agility and flexibility), and lower costs by putting systems online are all possible with cloud technologies in I4.0. Consequently, it becomes more crucial to integrate cloud technology with industrial cyber physical system [47].
     Digital Twin is a virtual representation of physical system and play great role in various industries that require high precision control and real-time analysis; it is used for maintenance planning and predictive equipment failure detection [43]. Big Data Analysis in supply chain enable to solve complex problem of supply chain management such us; delaying supplies, fuel cost and inconsistent supplier with the help of Big data analytics technologies Hadoop and cloud-based analytics [48]. Route optimization is the use of Big data in logistics and supply chain management, to designate the shortest route for the delivery vehicle [49]. Additive manufacturing is one of I4.0 key technology that joins materials to make objects based on 3D design data, usually in a layer-upon-layer manner; it is a means of rapid prototyping and manufacturing for components or products for actual end use [50]. Cyber security is one of I4.0 key technology which practice of defending computers, servers, mobile devices electronic system networks and company data from malicious attacks [44].

3. Research Methodology
This study hunted the opinions of three bottled drinking water manufacturers; Ambo Mineral Water Share Company, Top Water Ethiopia and Gold Water Bottling and Non-alcoholic beverage as shown in Table 1, on the issue surrounding the awareness level towards the I4.0 concept. A survey study approach was used to collect primary data from the three companies’ respondents. Companies experts such as production managers, production line supervisors, quality controllers, maintenance engineers, logistics and supply chain experts, engineers and middle level workers, operators, etc., were the target group that was selected by the study to respond to the questionnaires. The case companies were selected by the use of convenient sampling, by considering the respondents proximity, accessibility and availability and relative approaches to technology. To collect data from the respondents’, a questionnaire was designed and structured focusing on the awareness level of I4.0. The questionnaire cover; the level of awareness about the I4.0, I4.0 application area and its benefit, barriers to I4.0 implementation, the future plan for the implementation of I4.0 and awareness of each I4.0 key technology.
     The questionnaire consisted of two parts. The first part has the respondents’ profile, while the second part surveyed their awareness level towards the I4.0 concept. The questionnaire contained close ended question with a five-point Likert scale, (yes or no), multiple choice questions with a single option, multiple choices questions with multiple responses and open ended questions which enabled the respondents to be flexible and increases participations. To select the respondents for this study simple random sampling techniques were used. Accordingly, for this study general Yamane [51] formula was used to calculate a precise sample size with a 95% confidence level and p = 0.5 is assumed and given by Equation (1). The prepared questionnaires was printed in hard copy and distributed to the respondents after permission of the company management. All distributed questionnaires (248), were properly filled and returned for further analysis. Then, the collected data’s were analysed using descriptive statistics (frequency and percentage) with SPSS version 27 software.
                                                                                                                                            (1)
Where N=Number of Population, n= sample size and e=  the  degree  of  accuracy  expressed  as  a proportion 0.05    

Table 1. Sample size determination.
	Organization 
	Total Population(day shift)
	Sample size
	Time collected

	Top water Ethiopia
	110
	86
	April 27-30, 2026

	Ambo Mineral water share company
	108
	85
	May 11-14, 2026

	Gold water
	95
	77
	May 18-22, 2026

	
	Total sample size
	248
	


4. Description of the Results
In this section, a brief description of questions and analysis of results from the questionnaire are provided.
4.1. Personal details and demographic information of respondents participated on the survey
The survey result shows 74.6 % of respondents were male while female participation was 25.4% as whole. The age of the participants were between 26-33 years with 79.4%, and 12.1% of respondents were between 34-41 years. Respondents between 18-25 years age was 4.4% and the remaining 4.0% were over 42 years. The educational background of respondents were first degree with 79.4% as shown from the result and followed by master’s degree with 12.5% and 8.1% of respondents have diploma/TVET. The survey results show major of the company workers have 5-9 years of experience with 58.1%, while 29.0% have less than five years experiences and the remaining 12.9% of respondents have greater than ten years experiences. Operators were the most participant on this survey study with 42.3% and followed by quality controller with 17.3%. Production supervisor also participated than others position holder next to operator and quality controller with 12.9%. And manager, production manager, technical manager, safety manager, supply chain manager, procurement and property supervisor were also participated on the survey. 
     Concerning the information about respondents department, major respondents were from production department and quality department with 59.3% and 16.5% respectively. Maintenance department and finance office also followed equally with 7.3% whereas supply chain management department, risk management, property and procurement offices’ workers participated with less percent when compared with other departments. The respondents of this study have different discipline area from diploma to master’s level as the result shows from the survey. Electrical Engineering, Industrial Engineering, Mechanical Engineering, accounting and finance, business management, general mechanics, chemical engineering, industrial chemistry, applied chemistry and others were degree/diploma background of respondents which participated on the survey study.  
4.2. Survey results and analysis on Awareness level towards I4.0 technology in manufacturing industry.
The questionnaire designed from three main parts as shown in Table 2 which include different questions under it with different method of responses.  
Table 2. Main parts of questionnaires.
	No. 
	Name of part
	Aim of specific part
	No. of questions

	A
	General Awareness of I4.0
	To assess the awareness level towards I4.0 including its benefit and challenges of adoption
	1-9

	B
	General awareness on key technologies of I4.0
	To understand awareness level and familiarity of the company with digital technologies
	10-15

	C
	Understanding concept of I4.0, and support needed to adopt I4.0
	To know the knowledge of respondents about I4.0 and the support needed for adoption
	16-17



4.2.1. General awareness of I4.0 Concept. I4.0 requires high level of knowledge regarding digitization within the manufacturing industry to successful embracing transformation [23]. To identify the level of respondents’ awareness towards I4.0 they were asked different related questions.
     Awareness (implementation) on I4.0: Multiple choices given for the respondents to answer or to choose which belongs to their awareness level towards I4.0. Based on this, as it shown on Figure 1, 47.2 % of respondents know the term I4.0 but their company hasn’t considered its implementation so far. Only 27 % responded that as their company is trying to implement I4.0 at right now and 6% witnessed as their company were dealing with I4.0 for more than one year, however 19.8% of respondents have not heard I4.0 topic, and they have no any awareness about I4.0. The result showed that, there is a variation between respondents on I4.0 awareness. There were some respondents who didn’t know the term I4.0 at all in the companies. Also, the companies were not aware and doesn’t considered I4.0 implementation yet.    

Figure 1. Implementation level towards I4.0.
     Organizations awareness on I4.0 trends globally:  Figure 2, shows that 64.9% of respondents have not at all awareness towards I4.0 right now. But 18.5% have slightly aware about I4.0 implementation in their organization. In addition, 11.3% somewhat aware and 4.8% moderately aware as founded from the result. Only 0.4% has highly aware about I4.0 and scales their organization about I4.0 trends globally. The result shows that, the company’s awareness level towards I4.0 was very low. Around 65% of respondents were not aware towards I4.0. This low level of awareness negatively affects organizations’ readiness to adopt I4.0 technologies because employee knowledge and understandings are very important for implementation of I4.0.    
[image: ]
Figure 2. Organizations level of awareness towards I4.0 trends.
     Purpose of I4.0 adoption: The questionnaire was designed for respondents to select multiple options which focus on purpose of I4.0 if the company were adopting it. As a result, more than 72% of respondents were selected the benefit that I4.0 gives for the company once it adopted as shown in Figure 3. It means that 78.6% selected purpose of I4.0 on predictive maintenance, 77% quality control (detect defect), 75.4% use of I4.0 for production planning and control, 72.2% and 75.4% of respondents selected advantage of I4.0 on supply chain management and improvement on product design respectively, whereas, 9.3% select not interested to deal with I4.0. The result implies, adoption of I4.0 play great role as high number of respondents response regard with predicting maintenance, quality control, production planning and control, supply chain management and product design improvement.   

Figure 3. Potential benefit from I4.0 implementation for the company.
      Benefit gained from Implementation of I4.0 according to different studies: Figure 4 illustrate that 85.5% strongly agree on implementation of I4.0 enables the company to enhance their productivity, increase flexibility, cost efficiency, improve sustainability and improve competitiveness. In addition, 7.3% of them were neutral and other 7.3% of respondents agree on the statement of I4.0 implementation. In general, the result indicates the implementation of I4.0 enables the companies to enhance their productivity, increase flexibility, cost efficiency, improve sustainability and improve competitiveness. 

Figure 4. Agreement of respondents with different scientific studies on benefits of I4.0 adoption.
     Challenges that may face organization in adopting I4.0: There are significant benefits in I4.0 and there are some serious concerns in front of manufacturers that need to be considered and handled [39]. Having this concept the researcher listed for respondents to select which barriers affects the company from I4.0 adoption. Hence, Figure 5 illustrates 79.6% of respondent select lack of infrastructure is the barriers of adoption of I4.0 for the company. Both high investment cost and lack of awareness of technology/standard for implementation selected equally with 73.1% by respondents next to infrastructure, and 72.2% respondents selected lack of research and development in the company challenges implementation of I4.0. Absence of technology provider, lack of understanding of top management, lack of skilled were selected by respondents with 71.0%, 69.8% and 69.4% respectively which are another barriers in adoption of technology. 46.1% of respondents recognize lack of top management and 42.9% cyber security as challenges of industry in I4.0 adoption. Also lack of commitment of business owner and uncertainty of economic benefit after implementation of I4.0 technology get minimum selection with 28.2% of respondents. As shown on the result, the participants agreed on the obstacles of I4.0 implementation that mentioned in the questionnaire. There are several challenges which face companies during implementation of I4.0 according to the results

Figure 5. Obstacles in the ways of I4.0 implementations.
     Company future plan on I4.0 implementation: With regard to future plan of the company on I4.0 implementation 64.1% mentioned as it is not planned for implementation whereas 35.9% illustrate plan of the company towards I4.0 implementation as shown in Figure 6. The result indicates that, the selected manufacturing companies have a relatively low level of preparedness of future plan towards implementation of I4.0 technologies.

Figure 6. Respondents’ response on the companies’ future plan on I4.0 implementation.
     Sufficient knowledge of company to implement I4.0: Concerning the sufficient knowledge of the company to implement I4.0 technology, the result illustrated in Figure 7. As a result, 47.6% of respondents disagreed and 2.8 % strongly disagreed on it, whereas only 16.1% agreed and 2% strongly agreed, but 31.5% were neutral on the term. The finding indicates that, more than half of the respondents did not agree on the sufficient knowledge of the company to implement I4.0. It means that, the companies have limited knowledge towards implementation of I4.0. This could be related to generally low level of awareness of I4.0. 

Figure 7. Responses of respondent on companies’ knowledge on I4.0 implementation.
     Companies’ clear strategies of adopting I4.0: Figure 8 illustrates with regard to the company clear strategy for adopting I4.0, 25.8% respondents were neither agree nor disagree, whereas 14.1% agreed and 3.6% strongly agreed. But 52.0% respondents were disagreed and the remaining 4.4% respondents strongly disagree with their company’s strategy to implement I4.0 technologies. The finding indicate that, the majority of respondents (more than 55%) do not believe that their companies have a clear strategies towards I4.0 implementation. This implies that, the selected companies may lack adequate strategic planning and organizational preparedness for the adoption of I4.0. 

Figure 8. Level of respondent response on companies clear strategies to adopt I4.0.
     Availability of skilled personnel in the company to implement I4.0: The survey result in Figure 9 illustrated that, the respondents strongly agreed and agreed regard with availability of skilled personnel in the company for implementation of I4.0 was 7.7% and 10.9% respectively. 31.0% were neither agree nor disagree. But 47.2% disagree with term and 3.2% were also strongly dis agreed. More than 50% of participants not agreed with the availability of skilled personnel in the selected companies for the successful implementation of I4.0. This suggest that, the companies may not yet have sufficient human resource with technical knowledge and skills required to operate and adopt I4.0.     

Figure 9. Level of skilled personnel in the companies to adopt I4.0.
4.2.2. General Awareness on I4.0 key Technologies.  Awareness level on I4.0 key technologies: Concerning the survey question of general awareness of I4.0 key technologies, 58.5% didn’t aware of key technologies whereas 41.5% knew about I4.0 key technologies as it shown from Figure 10. The finding implies that, the overall level of awareness of I4.0 key technologies among the respondents is relatively low.

Figure 10. Awareness level of I4.0 key technologies in the companies.
     Awareness level for each I4.0 key technologies: Concerning key technologies that the respondents were not familiar with as shown in Figure 11 indicate that, the respondents were not familiar with mentioned I4.0 technologies. More than 65% in average of respondents didn’t select the key technologies mentioned on multiple choices by the researcher. Majority of respondents have low awareness level towards mentioned I4.0 key technologies such as cyber security, Big Data, Artificial intelligence and cloud computing. Very small number of participants aware with I4.0 key technologies mentioned. Internet of things and robotics were somewhat known by some respondents when compare with others key technologies.   

Figure 11. Level of key technologies which are not familiar with companies.
      I4.0 key technologies used by the company: The survey result shown in Figure 12 (a) indicates that, more than 69% of participants implies the companies were not using I4.0 key technologies. Figure (b) illustrate that, the companies respondents mentioned PLC and Sensor which technologies currently used by the companies out of the listed on multiple choice of the survey questionnaire. But 97.2% didn’t mention any technology which their companies use currently. It indicates that, the mentioned I4.0 key technologies were not used by the selected manufacturing companies. The companies were not dealing yet with cloud computing, Big data, cyber security, Artificial intelligence, robotics and internet of things. 
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(a)	                                                    (b)                    

Figure 12 (a) and (b). Overview of key technologies and implementation level.
     I4.0 key technologies opportunities: Concerning with opportunities of I4.0 key technologies for the company as general 84.7% agreed as shown in Figure 13. But, 15.3% not agreed the opportunities that company gets from adoption of digital technologies. The finding indicates that adoption of I4.0 key technologies have great opportunities for the companies. The key technologies enable the companies in quality prediction, supply chain management, maintenance prediction and productivity enhancement. 

Figure 13. Respondent opinion with opportunities of I4.0 technologies implementation.
     Company future plan for I4.0 key technologies: The finding on the survey concerning with future plan of the company to implement I4.0 key technologies shows, 37.9% responds as the companies have planned to implement, but high number of respondents 62.1% illustrate as the company didn’t have plan right now to implement I4.0 key technologies. The result indicates that, the selected manufacturing companies have a relatively low level of preparedness of future plan towards implementation of I4.0 key technologies.

Figure 14. opinion of respondent on future plan to implement I4.0 technologies.
      Digital technologies that the companies plan to implement: concerning I4.0 key technologies planned by company for future implementation, more than 71% of respondent didn’t agreed with as shown in the Figure 15. Which mean that the company didn’t planned to implement the mentioned technologies. Less than 29% of respondents selects as the company plan to implement for the future.
     In general, the majority of respondents not agreed with their company’s’ plans to implement the mentioned I4.0 key technologies. It implies that, the selected manufacturing companies have a relatively low level of preparedness of future plan towards implementation of digital technologies.

Figure 15 . Technologies level which company doesn’t planned for future to implement.
4.2.3. Open ended question related with understanding definition of I4.0 and support needed to adopt. Open ended question designed and provided for respondents to reflect their opinion on level of understanding of definition of I4.0 and supports needed to improve awareness and its adoption. 
     Understanding the definition of  I4.0: The survey on open ended question which concerned with the understanding of the concept (definition) of I4.0 as illustrated in Figure 16 shows that, 20.2% of respondents mentioned un related definition with the concept of I4.0 and 8.9% can’t able to give any definition of I4.0. But, 25.8% understood that I4.0 is digital technology, 22.2% define I4.0 is integrated system. In addition, 18.1% responds I4.0 is smart manufacturing and the remaining 4.8% understood as I4.0 is advanced, model and latest technology. The finding indicates that, about 29% of respondents didn’t understand the concept of I4.0. Whereas, the rests of respondents gave different responses on the concepts of I4.0. It implies that, awareness level towards the concept of I4.0 of the respondents was not the same.      

Figure 16. Assumptions of respondents on the definition of I4.0
     Support needed to improve awareness and adoption of I4.0: The finding in Figure 17 indicates that most of the respondents mentioned the support needed for I4.0 implementation for open ended survey provided for them. 31% of respondent indicate that training and capacity building for workers is important issue to improve awareness of concept of I4.0 and its implementation. Technology support 12.1%, expert consultation 4.8%, strategic planning and top management commitment 10.5%, research centre 7.7% and different workshop program 8.5% were another support as mentioned by respondent to improve awareness and adoption of I4.0 technologies for the companies. But, 16.5 % didn’t mention any supportive things which may upgrade awareness level towards I4.0 technologies and its implementation. In general, providing training for the employee, preparing work shop by collaborating with different stake holders, expert consultation are the way of I4.0 implementations. Top management commitment, linkage with technology provider and collaboration with research or technology institute improve I4.0 adoption.

Figure 17. Support needed to improve awareness and adoption of I4.0.
5. Conclusion 
The study was done on Ambo Mineral water Share Company, Top water Ethiopia and Gold water bottling and Non-alcoholic beverage industries to assess awareness level towards adoption of I4.0 technologies of these companies. Data was collected from the three companies of workers who work day shift during the data collection based on questionnaire designed. The result analysed by the use of SPSS software V.27 and interpreted. The result shows that about 65 % of participant in this study indicate not aware with I4.0 concepts. The study found that, the companies are not familiar with I4.0 technologies; artificial intelligence, Internet of things, cloud computing, big data, and robotics right now. There is lack of skilled personnel, lack of knowledge in I4.0 and lack of future plan on I4.0 implementation as the companies’ participants indicated. As mentioned by different participant, providing training for the employee, preparing work shop by collaborating with different stake holders, expert consultation are the way of I4.0 implementations. Top management commitment, linkage with technology provider and collaboration with research or technology institute improve I4.0 adoption. 
Future research work
1. To study the key drivers affecting the adoption of I4.0 in manufacturing industries:  A case Beverage industries.
[image: ]
Figure 18. Conceptual frame work on I4.0 implementation key drivers 
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