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Abstract 

Industry 4.0 originated in 2011 from a project in the high-tech strategy of the German government, which promotes the 

computerization of manufacturing. Actually, the term “Industry 4.0” was publicly introduced in the same year at the 

Hannover Fair. We are now in the fourth industrial revolution; this is also referred to as Industry 4.0. Automation and 

Increasing smart machines and smart Sorting of factories, by data Assorted are highly efficient and Enables productive 

production of goods across the value chain. Alternative: Innovation, Technological, Social factors, Flexibility. Evaluation 

Preference: Equally Important (E), Weakly Important (WI), Strong emphasis (S), very strong emphasis (VS) and absolutely 

vital (AS). the result it is seen that weakly important [WI] is got the first rank where as is the Very strongly important (VS) is 

having the lowest rank. The value of the dataset for The Era of Industry 4.0 in WSM Method (Weighted Sum Model). 
Keywords: Innovation, Technological, Social factors, Flexibility and Equally Important (E).  

 
1. Introduction 

Industry 4.0 is the technologically restructuring of manufacturing. The phrase "Industrie 4.0" references to a government 

initiative in Germany that encourages interconnected manufacturing and a computerized unification of business, industry, and 

other operational environments. Communication between existing systems must be digitised in order to achieve Vision 

Industry 4.0. Real-time data interchange is made possible by this. Manual processes that are costly and prone to error are 

eliminated. You can control and improve every area of your supply chain and industrial processes with the assistance of I4.0 

technologies. It provides you with the real-time information and knowledge you require to make quicker, more well-informed 

business choices that will consequently enhance the productivity and profitability of your entire enterprise. Robots collecting 

vast amounts of data and prospective increases in resource utilization in production and supply are just two main aspects. Due 

to the improvement goods and services, better infrastructure, improved working conditions, and even healthcare, it has had a 

major effect on your life. Companies are utilising more intricate global supply chains and data networks in their business 

operations as Industry 4.0 takes hold. Digital interconnections, many of which are stored in the cloud, are replacing physical 

connections in greater numbers. Now more than ever, international cooperation may increase. The Weighted Sum Method is a 

multi-criteria decision-making approach where we must choose the best option from several alternatives based on a number of 

factors. 

 

2. Era of Industry 4.0 

It is not unexpected that the idea behind Industry 4.0 originated in Germany given that the country boasts one of the world's 

most competitive production sectors and even leads the globe in the production of equipment. Industry 4.0 is a strategic effort 

of the German government, which has historically given the industrial sector strong support. In this way, Industry 4.0 may also 

be considered as a move to maintain Germany's status as one of the world leaders in the manufacturing of machinery and 

automobiles [1]. The industrial and manufacturing sectors will experience dramatic transformation as a by-product of Industry 

4.0, with effects seen across the complete value chain. It will also present a number of new opportunities in terms of business 

models, production technologies, the development of new jobs, and work organisation [2]. Since disruption concerns get a 

consequence on SCs and data analytics has an impact on SCs, An association involving data-driven technology and SC 

destabilisation risk monitoring makes perfect sense. As a result of the convergence and interconnection of data and 

computational processes, over the last few years, technology systems have developed the sharing and use of data sources for 

risk assessment, in addition to facilitating their simple finding. The cloud-based technology platform SupplyOn Industrial 

Revolution 4.0 Sensor Clouds enables real-time SC control, process optimization, and modification. The data analysis tools 

allow seamless recognition of all orders with surpassed production runs, enabling further quicker assessment of hazardous 

shipments [3]. Industry 4.0 has sparked a technological upswing that propels the digitization of business processes. "Digital 

threads" refer to the flow of data or digital communication along the entire value chain, and these streamline corporate 

processes [4]. I4.0 implementation solutions in the energy sector will improve operational efficiency, change the existing 

organisation, and guidelines and mechanisms for keeping a close watch on the environment and adapting quickly to alterations 

as they emerge. Decision-making, diagnostic, and documentation will all be accelerated by more innovations [5]. In terms of 

Industry 4.0A broad spectrum of uses is estimated, enabling versatility, capability, real-time self-optimization, and 
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mechanization, finishing challenges and achieving high standards of quality in incorporated both digital and physical 

procedures [6]. Industry 4.0 technologies, which refer to emerging manufacturing and information technology, present 

opportunities for greatly improving Management, Restoration, and Operational supply chain management [7]. Supply chains 

will develop into supply chain ecosystems as they become more digitalized through the adoption of the Industry 4.0 concept. A 

network of enterprises that are interlinked, organize their actions, and experience some of the same challenges when it comes 

make form a business ecosystem [8]. Early industrial communications saw the development of specialised automation 

networks known as fieldbus systems, to minimize the communication barriers on the reduced ranks of the automation pyramid 

and get beyond the restrictions brought on by concurrent cabling between sensors, actuators, and controllers [9]. Amidst 

elevated rates of digitalization pushed on by Industry 4.0, because some human abilities, such as cognitive aptitude and 

problem-solving, are still indispensable, Systems for assembling products still associated with manual interaction [10]. 

According to information processing theory, technological advances represent the firm's functionality to support managerial 

and environmental management decision-making processes. [11]. the supply chain and I4.0 are two major institutional and 

technological innovations that significantly raise a company's productivity and environmentally friendly manufacturing [12]. 

The virtual factory idea and the application of cutting-edge artificial intelligence for process control, including autonomous 

system modification, are required by the Industry 4.0 paradigm for modelling manufacturing and other systems [13]. Industry 

4.0 enhances the productivity of industrial units by lowering energy consumption while also improving the fuel efficiency of 

industrial applications, using smart automation administration and monitoring, such as the steel sector. Automation and 

computerization breakthroughs are associated to the implementation of the I4.0 concept, enables the use of instrumentation in 

technologically production and logistics activities and Many elements of machine operation and its environments are regularly 

reviewed utilizing digital devices [14]. The shortcomings of traditional manufacturing may be overcome by several advanced 

manufacturing techniques manufacturing techniques such as nimble, versatile, and innovative production. These production 

techniques are interpretations of smart manufacturing entrepreneurs. , where products and machines communicate with one 

another with little to no human intervention [15]. The term, Data science will be incorporated into industry as element of 

Industry 4.0, an emerging technological revolution, in a bid to construct technology infrastructure for superior industrial 

production [16]. Industry 4.0-related economic enterprises are expanding. Since the range of the alterations is so broad, it is 

hard to thoroughly catalogue or even name them all. The functioning circumstances of societies are anticipated to alter as a 

result of Industry 4.0's flexible production systems that are better at utilising cyber technologies and have a clear understanding 

of their requirements and expectations. The employment structure is altered by the implementation of cyber technological 

solutions (remote). 

3. Weighted Sum Method 

WSM is a basic approach that is frequently used in open challenges. The sum of commodities represents the total cost of every 

possibility. When employed to inter choice situations, this method's limitations converge. The additive utility assumption is 

breached upon combining different components, and as such different systems [18]. In the presence of a substantial number of 

workable alternatives and an inferred option combination, solving such problems can be performed by Compute the set of non-

dominated points, Establish an aggregation model a beforehand, solicit preference information, then establish an optimal 

solution depending on this model [19]. To analyse and choose a process, the improved weighted sum model employs objective 

measures, subjective measures, critical values, and the weighting of the criteria. In reality, all of the aspects that the decision-

makers consider crucial for the operation's success are included in the objective and subjective criteria [20]. According to 

WSGGM concept the overall emissivity of a grey gas includes a temperature-dependent parameter may be used to represent 

overall emissivity and absorptivity. The receptive gas partial pressure, temperature-independent absorption coefficient, and 

path length are used to express the grey gas emissivity [21]. GWSM is a grey numbers-based extension of the WSM. We 

simulate the uncertainty employing an interim type of data for this model grey numbers [22]. Inside the limits of the WSGGM 

after replacing the medium with a tiny number equal of grey media with constant absorption coefficients, Any issue with non-

gray emission can handled using any chosen solution approach [23]. Windows in the spectrum are explained by the weighted 

sum of grey gases model. The accuracy in this case is regulated by the fitting technique, therefore it also reliably forecasts the 

emission from a homogenous material. However, absorption cannot be quantified in a generic fashion since it relies on the 

spectral structure of the incident light. Furthermore, the spectrum dependency of wall radiative characteristics, which is critical 

in glass furnaces, cannot be accounted for in such models [24]. A traditional method for making a standard optimal control 

problem through a number of co optimization problem is the weighted sum-based method. Each objective that needs to be 

optimized is given scalar weights, which are then combined a single variable that can be addressed with any standard optimal 

solution [25]. 

 

4. Result and Discussion 

WSM of the Era of Industry 4.0Alternative: Innovation, Technological, Social factors, Flexibility.Evaluation 

Preference:Equally Important (E), Weakly Important (WI), Strong emphasis (S), very strong emphasis (VS) and absolutely 

vital (AS). 
Table 1 - Industry 4.0 in Data set 

 
Innovation 

Technological 

Social 

factors 
Flexibility 

E 81.08 459.53 249.15 222.05 

WI 79.12 444.97 220.69 227.3 

S 64.08 556.58 243.18 223.1 

VS 73.17 436.28 223.6 217.59 

AS 83.33 556.41 327.96 218.89 
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Alternative: Innovation, Technological, Social factors, Flexibility.Evaluation Preference:Equally Important (E), Weakly 

Important (WI), Strong emphasis (S), very strong emphasis (VS) and absolutely vital (AS). 

 
Figure 1 - Industry 4.0 in Data set 

 

FIGURE 1 shows the graphical representation of Industry 4.0 ofAlternative: Innovation, Technological, Social factors, 

Flexibility.Evaluation Preference:Equally Important (E), Weakly Important (WI), Strong emphasis (S), very strong emphasis 

(VS) and absolutely vital (AS). 

 
Table 2 - Normalized values 

 

 

 

 

Table 2Normalized Data shows the informational set for the Innovation, Technological, Social factors, Flexibility. 

 
Table 3 - Weight age 

weightage 

E 0.25 0.25 0.25 0.25 

WI 0.25 0.25 0.25 0.25 

S 0.25 0.25 0.25 0.25 

VS 0.25 0.25 0.25 0.25 

AS 0.25 0.25 0.25 0.25 

 

Table 3Weight shows the informational set for the weight all same value 0.25. 

 
Table 4 - Weighted Normalized data 

Weighted normalized decision matrix 

E 0.24325 0.20641 0.22144 0.24498 

WI 0.23737 0.19987 0.25000 0.23932 

S 0.19225 0.25000 0.22688 0.24383 

VS 0.21952 0.19596 0.24675 0.25000 

AS 0.25000 0.24992 0.16823 0.24852 

 

Table 4shows the era of industry 4.0 in weighted normalized decision matrix ofAlternative: Innovation, Technological, Social 

factors, Flexibility.Evaluation Preference:Equally Important (E), Weakly Important (WI), Strong emphasis (S), very strong 

emphasis (VS) and absolutely vital (AS). 

 
Table 5 - Preference score 

Preference Score Rank 

E 0.91608 3 

WI 0.92656 1 

S 0.91295 4 

VS 0.91223 5 
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Innovation Technological Social factors Flexibility

 Normalized 

E 0.97300 0.82563 0.88577 0.97991 

WI 0.94948 0.79947 1.00000 0.95728 

S 0.76899 1.00000 0.90752 0.97530 

VS 0.87808 0.78386 0.98699 1.00000 

AS 1.00000 0.99969 0.67292 0.99406 
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AS 0.91667 2 

Table 5Rank shows the informational set for the Equally important (E)is in 3rdrank, Weakly important (WI)is in 1thrank, 

Strongly important (S)is in 4st rank, Very strongly important (VS) is in 5th rank, Absolutely important (AS) is in 2ndt rank. 

 

 

 

 
 

Figure 2 - Preference score 

Figure 2 shows preference score. 

 

FIGURE 3. Rank 

Figure 3Rank shows the informational set for the Equally important (E)is in 3rd rank, Weakly important (WI)is in 1thrank, 

Strongly important (S)is in 4st rank, Very strongly important (VS) is in 5th rank, Absolutely important (AS) is in 2ndt rank. 

 

5. Conclusion 

I4.0 will bring forth significant and disruptive advancements in a multitude of essential domains, which include the network 

communication, automation, computer, and manufacturing technologies.It is expected that digital technologies in Industry 4.0 

will optimise the efficiency and sustainability of manufacturing enterprises through information data collection and 

processing.The simulation modelling paradigm has changed as a result of the arrival of the Industry 4.0 paradigm.Numerous 

dimensions of society and the economy change as a result of the wide acceptance of Industry 4.0.Many real-world 

optimization issues need the consideration of numerous competing objectives in this scenario, the Decision Maker (DM) is 

looking for optimal processes that cannot be upgraded in all criteria all at the same period. 
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