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Abstract— With the fourth Industrial Revolution transforming the ways of businesses, there has been an eminent contribution of various 

emerging technologies that support the transformational journey. Additive Manufacturing, Big Data Analytics, Robotics and Automation, 

Augmented reality, UAVs have further added to the betterment of the industrialization. Various economies and industries have had their 

share of impact due to these technologies and have to respond differently to adapt these to gain a competitive advantage in the market.  

Index Terms—Industry 4.0, Additive manufacturing, Robotics and Automation, Supply Chain, Big Data Analytics  

——————————      —————————— 

1 INTRODUCTION                                                                     

n 2011, a consortium of business, political, and academic 
leaders coined the word "Industry 4.0," with the aim of im-
proving the productivity of Germany's manufacturing in-

dustry (Kagermann & Wahlster, 2013). The use of intelligent 
technology such as robots, artificial intelligence, self-learning 
devices, crewless aerial vehicles, big data, and the internet of 
things (IoT) has shifted dramatically as a result of “Industry 
4.0.” (DHL, 2016). The rise in industrial challenges compelled 
market leaders to look outside the box and embrace cutting-
edge production innovations in order to compete in today's 
dynamic business climate (PWC, 2016). The supply chain in 
every industry has become increasingly important as it has 
grown significantly (DHL,2016). As a result, multiple methods 
must be adopted to support the supply chain. To begin, there 
are problems with supply chain visibility. It is critical to make 
supply chain processes more transparent so that clients and 
consumers are aware of what is going on in the industry 
(Deloitte, 2015). The latest epidemic of pollution linked to 
Roman salad in the United States is an outstanding indication 
of the supply chain's lack of exposure (Ali & Ali, 2017). Critics 
claim that if traceable and trackable services had been availa-
ble, this problem might have been avoided. Another factor is 
the ever-increasing population, which places pressure on 
manufacturers to meet the market demand while retaining 
product quality and service (Sagar & Singh, 2012). To address 
these problems, state-of-the-art and fast-paced supply chain 
facilities must be implemented.  

2 RESEARCH OBJECTIVES  

 The aim of research goals is to operationalize research issues, 
which is an important step in turning the questions into a re-
search project (Saunders et al., 2012). The study's research 
priorities are closely related to the research issues which ex-
press "how" the research will be conducted. This study con-
text's research priorities are as follows: 

1. To recognise the core obstacles that the global 
manufacturing sector is currently facing in manag-
ing their sourcing and supply chain policies in 
light of Industry 4.0.  

2. From an Industry 4.0 view, explore the emerging 
technologies that Manufacturing Industries can 
leverage to gain competitive advantage  

3. To evaluate how the global manufacturing sector 
should minimize the effect of emerging technolo-
gies on their procurement and supply chain strate-
gy from an Industry 4.0 perspective.  

 3 INDUSTRY 4.0 

It can be claimed that the facets of business 4.0 and digitalisa-
tion can be used to analyze important causes of disruptive 
developments. Digitalisation, on the other hand, has been 
identified as a major disruptive factor that has been studied in 
a variety of sectors, including manufacturing, pharmaceutical, 
banking, and FMCG. Manufacturing companies all over the 
world are dealing with a slew of issues that could jeopardize 
their procurement and supply chain strategies. A thorough 
examination of emerging patterns affecting logistics, sourcing, 
and supply chains in the next five to ten years will yield pre-
dictable project outcomes. 
 Big Data provides creative quantity software to assist compa-
nies in identifying patterns, gaining new ideas, personalizing 
services, improving policy-making, forecasting emerging 
events, and gaining comparative advantages (Hofmann et al., 
2019). Around 2021 and 2026, supply chain survey respond-
ents predicted that big data (51 percent) and data analytics (44 
percent) will have a huge effect on their policies, with 35 per-
cent predicting the most substantial potential change from big 
data in predictive demand modeling (JLL, 2016). The Internet 
of Things, which digitizes millions of artifacts and processes, 
is often tied to big data (Deloitte, 2014). As a result, Big Data 
will have a significant impact in the coming years, accelerating 
the expected demand outcome and logistics transformation 
(DHL,2016a). According to Genpact (2014), in the logistics and 
supply chain industries, companies expect to use Big data to 
increase visibility, flexibility, and integration of global supply 
chain and logistical networks in order to effectively manage 
market volatility and cost variability.  
The willingness of supply chain members to share data online 
is a significant roadblock to big data adoption (SMMT, 2017a). 
In an industrial management survey, 75% of respondents be-
lieved that digital business practices expose them to increased 
data security and morale threats (Accenture, 2017). The cost of 
required IT integration investments carries a financial risk 
(DHL, 2016a; SMMT, 2017a). According to the SMMT survey, 
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70% of respondents planned to spend heavily in internal IT 
integration with their supply chain partners and 53% in exter-
nal integration (SMMT, 2017a). Despite this, small businesses 
have defined investment finance as an issue. Furthermore, 
some businesses are cautious in their approach to IT integra-
tion between suppliers and customers because they lack the 
courage to embrace expanded data sharing (SMMT, 2017a). 
Companies will place a premium on data processing and data 
infrastructure skills, resulting in a scarcity of technological 
resources and capacity to formulate and implement technical 
strategies. Employers must also ensure that their employers 
can compete using Big Data (PricewaterhouseCoopers, 
2016a). Big Data enables companies to center decision-making 
on relationships, resulting in decisions that are focused on 
cause-driven understanding in our society (Fawcett and Wal-
ler, 2014). The capacity of computational human data to lead 
to larger and more nuanced perspectives will minimize this 
weakness (Fawcett & Waller, 2014). 

4 ADDITIVE MANUFACTURING 

According to Khan and Mohr (2015), 3D printing can be used 
to create highly customized, complex, yet low-volume objects. 
Different people have different ideas about whether the sup-
ply chain can be widely implemented.  
According to AT Kearney, a consulting company, 3D printing 
would be less necessary than other disruptive innovation in 
the near term (AT Kearney, 2015). However, according to a 
survey by Ernst and Young, 38 percent of companies expect to 
use 3D printing in their production series over the next five 
years (Ernst and Young, 2020), and this trend will continue for 
at least another five years until they are widely available. Be-
tween now and 2025, McKinsey estimates that the 3D printing 
market will grow from USD 180 billion to USD 490 billion 
(McKinsey 2013; DHL 2016b). Despite the fact that the use of 
3-D printing has increased over time, there are still a slew of 
problems that need to be addressed. In 2020, Stratasys, a con-
sulting company, published a study and found four major 
obstacles that manufacturing companies are currently facing.  
1. Equipment Expense 
2. Manufacturing Cost 
3. Postprocessing Demand 
4. Limited Materials are the four major difficulties inferred. 
The same survey, on the other hand, mentions the possible 
advantages of 3-D printing. They (Stratasys, 2020) discovered 
the following as the most frequent responses: interface com-
plexity (33 percent), speed (26 percent), and customisation 
capability (13 percent) (10 percent ). The freedom of design 
complexity (28%) and speed (25%) were especially important 
to respondents from the aerospace industry. Other industries, 
such as medical (25 percent ) and consumer goods, continued 
to benefit greatly from pace (32 percent ). Security concerns 
are a major point of contention in the 3D printing debate 
(Khan and Mohr, 2015). Arms can be made, and legal checks 
relating to normal supply chains can be avoided (Khan and 
Mohr 2015). Ben-Ner and Siemsen (2017) also believe that the 
production of fake components will increase as anyone with 
access to CAD design and a printer will be able to produce 
parts. With 3D printers, the design, production, and distribu-

tion processes may be combined, potentially creating a hole in 
the purchasing process (Khan and Mohr, 2015). As a result of 
the current legal system's failure to recognize the copying of 
physical objects as to who is responsible for defective goods or 
the manufacture of harmful products, liability issues which 
arise (DHL, 2016b). 

5 ROBOTICS 

Robotics will have a significant impact on logistics and supply 
chain management, with a period of less than five years to 
comprehend them (DHL, 2016a). Around 2010 and 2014, an-
nual global sales of industrial robots increased by 17%, with 
2.3 million units estimated to be sold (AT Kearney, 2015). 
Three key forces are behind this exponential trend: the e-
commerce revolution, a decrease in the amount of workers 
employed, and increased investment on robotic science (DHL, 
2016c). The workforce for online retail in Europe is expected to 
rise by 10% a year, as on-line retail needs more labor per item 
sold than brick-and-mortar retail (Forrester, 2015; DHL, 
2016c). It's seen in the 700 percent increase in the number of 
warehouse staff since 2000. (Galluzzo, 2015). At the same 
time, the number of logistics workers in the Western world is 
decreasing due to demographic decline, and Germany is ex-
pected to face a ten-million-person labor shortage (Strack et 
al., 2014; Chung, 2016; DHL, 2016c). However, the current 
pace of e-commerce growth and labor market demands in lo-
gistics cannot be sustained (Galluzzo, 2015). Fortunately, the 
amount of funding available for robotics has been important, 
reducing the detrimental effects of labor shortages (DHL, 
2016c). This funding has been confirmed by government stim-
ulus programs, venture capital investments, and major players 
such as Google and Amazon (DHL, 2016c). Furthermore, ad-
vances in Artificial Intelligence ( AI) have resulted in more 
advanced robotics that can perform high-level movement and 
sequence transformation tasks without the need for human 
intervention (AT Kearney, 2015). Automatic engineering, ac-
cording to Gartner Inc. and Oxford University analysts, will 
replace a third of the workforce in a decade (Galluzzo, 2015). 
The use of robotics poses a danger to public safety (Galluzzo, 
2015). Traditional industry robots are usually kept in cages 
which can be turned off if their operators cannot see the world 
around them in the office. Galluzzo (2015) and DHL (2015) are 
two examples of this. Legal limitations are still a major con-
cern when it comes to robot-human collaboration (DHL, 
2016c). As they train to become more autonomous, robots can 
be considered less under the control of human owners in 
terms of liability. Where a lawful individual bears the brunt of 
a consequence, current laws on liability are called into ques-
tion (European Commission 2016b). There will also be regula-
tory and legislative issues to contend with. Since robots are 
capable of doing manual and repetitive labor and eliminating 
blue-collar workers, governments, unions, and society as a 
whole would weigh an optimal level of automation against 
worker safety (DHL, 2015). The time it takes for employees to 
recognize robots as peers and create a mechanism for human-
robot communications, teamwork, and collaboration will also 
be a management challenge (DHL ,2015). 
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Often, as new white-collar jobs are created to conform with 
robotics, there is a risk of talent shortages, but no talent pool 
with the necessary skills and expertise exists to fill them 
(World Economic Forum 2016). Capital risks (DHL, 2016c) will 
also be a problem. SMEs will fight to justify the strong initial 
robotics investment (DHL, 2016a). 

7  INTERNET OF THINGS 

Cyber-physical devices are considered as the foundational 
concept of the internet of things, and they are transforming 
physical objects into a variety of smart goods (Li and Li, 2017). 
As a result, the principle between vertical integration of con-
tent and information flows serves as a pillar in the field of dig-
italisation. In addition, IoT has allowed cloud computing, Big 
Data Analytics, mobile, and digital social networks to work 
together (Ernst and Young, 2016). Many of these various ideas 
have been considered parallel technologies that are shaping 
the modern paradigm of digitalisation from a theoretical 
standpoint (Klötzer and Pflaum, 2017). Supply chain conver-
gence has played a major role in the development of the food 
supply chain by including integrated processes as well as arti-
ficial intelligence and big data analytics, which are further 
increasing supply chain productivity (Kittipanya-Ngam and 
Tan, 2020). In this current situation, the Internet of Things 
technology plays a key role in the organization's future market 
(Educba, 2020). Technology has a major impact on both ordi-
nary citizens and practitioners. The Internet of Things offers 
several benefits and bonuses that would benefit both busi-
nesses and the general public (Educba, 2020).  
IoT can generate and process massive amounts of data. Trans-
portation protection is generally absent in IoT networks, as are 
unsecure Web interfaces, device security, and inadequate 
permissions. As a result, data centers are said to have issues 
with security, user confidentiality, data access, and server in-
frastructure (Gartner, 2014). The benchmarks are yet to be 
developed. IoT labs and other academic institutions predict 
that IoT technology will not advance until 2020, with wide-
spread adoption not needed until 2030. Legal appeals can still 
be filed before the situation is resolved (Ruan et al., 2012). 

8 CONCLUSION  

The core difficulties that the manufacturing sector faces in 
handling procurement and supply chain policies in the light of 
Industry 4.0 were investigated in this report. The report fur-
ther looked at the new benefits that the multinational manu-
facturing industry should take advantage of when it comes to 
sourcing and supply chain management. Furthermore, within 
the framework of Industry 4.0, this research sought to analyze 
and appraise how the global production sector mitigates the 
impact of emerging developments in sourcing and supply 
chain strategies. 3D printing, blockchain technology, and digi-
talisation in different industries such as manufacturing, phar-
maceutical, retail, and FMCG are the key disorderly trends 
found in the form of industry 4.0. Furthermore, it can be in-
ferred that the word digitisation refers to a set of mega-trends 
and innovations that are forming a new type of supply chain, 
the modern supply chain, in the present and future. Since it 

has changed markets, their operational systems, and their in-
teractions with all stakeholders, digitalisation has been a major 
step in the industrialisation of countries. To achieve a compar-
ative edge in their respective markets, modern industrial 
companies employ a variety of innovations and novel operat-
ing methods. Despite the high cost of modern technology, it 
provides reliability and cost savings, so many businesses are 
quickly embracing it to improve their business success. It's 
important to remember that adopting Industry 4.0 is a major 
organizational transition, so change management is essential 
for reaping the benefits of emerging technology and inven-
tions. Manufacturing companies should strive for decentral-
ized decision-making and a flat hierarchy in order to improve 
change management and organizational structure agility 
(Soosay and Kannusamy, 2018). Researchers have discovered 
that creating interdisciplinary project teams is critical for spin-
ning off business divisions and developing them into entre-
preneurial units. The teams should have the experience and 
skills to integrate technologies while also providing direction 
and training to other teams such as finance, customer care, 
and supply chain management (Holmström et al., 2016). 

Further research is aimed at a deep dive literature review of 
academic articles and identification of literature gaps even 
further. 
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