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ABSTRACT 

Robotics, artificial intelligence (AI) and the Internet of Things are new technologies that are changing the world 

and mainly logistics companies in increasing competitiveness and effective operation. However, these 

technologies bring about significant changes in many industries, including the logistics industry. A skilled 

workforce is vital to the industry’s competitiveness. Therefore, insufficient skills are often considered a solid 

barrier to Industry 4.0 implementation. This paper assesses the requirements of logistics 4.0 Skills from an 

Omani industrial perspective by providing empirical evidence of Industry 4.0 skills requirement in the logistics 

industry in Oman. An experimental methodology based on a survey has been implemented to gather valid 

thorough evidence. The survey was distributed to approvability sample (random sample) of logistics companies 

in Oman. The findings recommend that critical stakeholders align education output with industry needs and 

outline policy directions to prepare the domestic workforce for the future in the logistics industry. 
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INTRODUCTION: 

The economy of Oman is heavily dependent on 

hydrocarbon revenue. The oil and gas industry cons-

tituted 34.4% of the nominal GDP and 76% of the 

government revenues in 2019 (CBO, 2020). Through 

its National Program for Enhancing Economic Deve-

lopment (Tanfeed), the country aims to diversify eco-

nomic sources of the hydrocarbon industry through 

five sectors: manufacturing, tourism, mining, fishe-

ries, and transport and logistics. This paper concen-

trates on the logistics sector embedding the five 

above mentioned sources. Logistics, in particular, is 

set to play a significant role in economic diversi-

fication initiatives (Tanfeed, 2016). According to 

Tanfeed, (2016) the logistics industry includes acti-

vities such as transportation of materials, finished 

goods or components of the supply chain, forwarding 

operation related to facilitating import and export 

roles, warehousing storing and controlling materials, 

components and finished goods at each supply chain 

stage. Additionally, value added logistics services 

and other value-added servicesincludepacking, sor-

ting, quality assurance, batching, and tracking. The 

Logistics Strategy 2040 (SOLS, 2015) was designed 

to transform Oman into a world logistics hub. The 

implementation of this strategy is expected to con-

tribute 12% of the overall GDP by 2040 and create 

more than 300,000 jobs. The logistics industry con-

tributed US$2.8 billion to its GDP in 2018. This 

figure is projected to reach US$36.4 billion in 2040 

(World Bank Group, 2019).  
 

Logistics 4.0  

The mechanization of production was the first 

industrial revolution and the introduction of the 

steam engine. This revolution reshaped many Indus-

tries and transformed societies. In comparison, the 

invention of electricity and assembly line production 

marked the second industrial revolution. The third 

industrial revolution began with the broad deploy-

ment of electrical and computer technology to autom
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ate manufacturing operations. The 4th Industrial Re-

volution resulted from the rapid development of 

several technologies simultaneously (industry 4.0). 

Big data, the internet of things, cloud computing, 3D 

printing, autonomous robots, and cyber security are 

examples of these technologies. The increased use of 

connectivity is blurring the line between the phy-

sical, digital, and biological world (Schwab, 2016; 

Drath and Horch, 2014). Industry 4.0 was first made 

famous at the Hannover Fair of Industrial Tech-

nologies in 2011 (Pfeiffer, 2017). The implement-

tation of Industry 4.0 brings various corporate 

benefits, including operational and value chain opti-

mization (Strange & Zucchella, 2017). For example, 

data analytics is expected to improve operational 

efficiency in operations and enhance inventory 

visibility and management. The high implementation 

of the internet of things will improve resource plan-

ning and supply chain transparency. On the other 

hand, Block chain is projected to increase supply 

chain security and the benefits of 3D printing, such 

as reduced transportation demand (PwC, 2016).  
 

According to MGI, (2019), the transportation and 

warehousing business has the third most enormous 

automation potential of any industrial sector. 

Logistics 4.0 follows the same interconnectedness 

and interoperability principles as Industry 4.0 (Dem-

biska, 2018). Logistics 4.0 has no widely acknow-

ledged definition (Winkelhaus & Grosse, 2020). 

However, in this study, Logistics 4.0 is defined as 

applying industry 4.0 technologies to increase opera-

tional efficiency and competitive advantage (Her-

hardt & Partner, 2016; Magruk, 2016; Ezzat et al., 

2019). When faced with lockdown, social isolation, 

and changes in customer behaviour, consumption, 

and expectations, the most successful businesses will 

most likely be those who leverage digital uptake 

solutions to mitigate the pandemic's disruptions. 

Logistics 4.0 can alter logistics companies and assist 

the government in diversifying its economy while 

solving economic issues caused by oil price inst-

ability. Previous industrial transformations wreaked 

havoc on the company and job landscapes. Logistics 

4.0 is also projected to revolutionize the logistics and 

supply chain industries, resulting in significant 

personnel makeup and capabilities changes. It is 

worth noting that a lack of required competencies 

and skills has been recognized as a barrier to Industry 

4.0 adoption (Herceg et al., 2020).  

Furthermore, one of the most important goals of 

Oman's logistics strategy is to create jobs.  However, 

it has been noted that there is a significant disparity 

between the talents required by the business and 

those available on the market (Sols, 2015; Tanfeed, 

2016; Benayoune, 2018). Other issues in the logistics 

business include a lack of proper education/training 

programs, a negative image of the logistics sector as 

a vocation, a paucity of appropriately educated wor-

kers, and a high percentage of expatriates in occu-

pations that require limited skills (Benayoune, 2018). 

Logistics 4.0 could help Omani logistics enterprises 

overcome a labour deficit (overreliance on expa-

triates) and improve the sector's poor image, as it has 

the potential to modify its appearance and create new 

employment prospects favourably. Workers in the 

logistics industry must have the necessary skills and 

talents for today and tomorrow. Understanding 

Logistics 4.0 skills requirements and preparing 

suitable answers are crucial for meeting skills 

demands and closing the potential skills supply gap.  
 

Based on the debate above, this report examines 

Oman's logistics 4.0 skills requirements by identi-

fying the most in-demand skills. These talents are 

now in short supply in the local market, and logistics 

companies assess ways to fill the gap. The study's 

findings can be used to start a conversation regar-

ding the impact of technology on employment, skills, 

and education in the logistics industry and legislative 

responses. The study is part of a project called "The 

impact of Industry 4.0 on jobs, skills, and training in 

the logistics sector," which investigates a variety of 

Logistics 4.0 topics. Only research topics relevant to 

this paper's subject are mentioned. The following is 

the structure of the paper: 1st an overview, 2nd liter-

ature review, 3rd study's research approach, fourth 

findings and conclusions, 5th the policy response and 

its repercussions and 6th the conclusion and sub-

sequent work. 
 

  Literature review 
 

Impact of Logistics 4.0 on jobs  

In recent years, the impact of new technology on 

occupations has gotten much attention. Research has 

shown that automation could result in mass unem-

ployment (Bowles 2014; Frey and Osborne, 2013). 

On the other hand, this research believed that tech-

nology would abolish all occupations. Recent studies, 

however, have shown that a job consists of a series of 

tasks that require a diverse set of skills and com-
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petencies. According to these findings, technology's 

impact is more likely to be felt at the task level 

(Bakhshi et al., 2017; Arntz et al., 2016). According 

to Arntz et al. (2016), technological advancements 

must be viewed as complementing or substituting 

specific tasks rather than entire vocations. Several 

researches have shown that automation could result 

in mass unemployment. According to Frey and 

Osborne (2013, 2014), over 47% of US employment 

is in jeopardy. Lamb (2016) anticipates that auto-

mation would influence 42 per cent of employed 

Canadian labour in the next 10 to 20 years, based on 

Frey and Osborne's research. The composition of 

tasks that can be mechanized determines the number 

of prospective employees in danger (PwC, 2021). A 

lesser fraction of employment may become redun-

dant, depending on the number of functions that 

could become obsolete. As a result, while the requi-

rement for labour will not disappear, the skills 

required will surely change. Predictable, manual 

operations and data processing-related employment 

are at a greater risk of being influenced by techno-

logy in logistics. Many jobs presently performed by 

material handlers, for example, are projected to be 

automated in the future. According to much research, 

low- and middle-skilled jobs are significantly dan-

gerous to becoming auto-mated. As a result, many 

job functions will become obsolete. High-skilled jobs 

and jobs requiring a high level of social intelligence, 

on the other hand, are the least likely to be automated 

(Schröder et al., 2019; Arntz et al., 2016). Cargo and 

Freight Agents, Order Clerks (98 percent), Pack-

aging and Filling Machine Operators (98 per cent), 

Procurement Clerks (98 percent), Retail Salesperson 

(91 per cent), Crane Operator (90 per cent), Postal 

Service Mail Carriers (68 percent), Bus Drivers (67 

per cent), Purchasing Agents (77 percent), Heavy 

Truck Drivers (77 percent), according to Frey and 

Osborne, (2013) (79 percent). However, these pro-

jections should be seen with caution, as technical 

capabilities may not always imply economic viability 

(Rahman, 2021; Acemoglu and Restrepo, 2016).  
 

The more significant the proportions of manual, 

repetitive work in a job, the more influence it is. The 

lower skilled roles are the ones that are most affected 

by technology. Routing (24.4 percent), planning 

(20.7%), administration, and scheduling are among 

the logistics tasks that may be automated in the next 

five years (13.4 per cent). On the other hand, if the 

technology becomes more widely adopted, there will 

be a demand for new jobs (Schröder et al., 2019; 

Arntz et al., 2016; Autor, 2015). 84 percent of busi-

nesses plan to accelerate the digitalization of working 

processes and considerably expand remote work, 

according to the WEF, (2020) research. Workers who 

can fill jobs like cloud computing, software deve-

lopment, sales, and marketing are expected to 

demand. From warehousing to last-mile delivery, 

some of the most labour-intensive activities are on 

their way to being automated (PwC, 2016). Logistics 

4.0 technologies are being used to varying degrees 

across the global supply chain, with warehousing 

having the most automation potential, MGI, (2019) 

and FTA, (2019). Managers and directors in trans-

portation and distribution, transport and distribution 

clerks, and managers and directors in storage and 

warehousing are all in high demand, according to 

reports. Most logistics organizations in the United 

Kingdom (79 percent) aim to grow the number of 

higher skilled positions in the future. Despite this, 

66% are concerned about a shortage of skilled emp-

loyees to fill job openings (FTA, 2019). Data Ana-

lysts and Scientists, Digital Marketing and Strategy 

Specialists, Business Development Professionals, AI 

and Machine Learning Specialists, Digital Trans-

formation Specialists, Process Automation Specia-

lists, General and Operations Managers, Database 

and Network Professionals, and Big Data Specialists 

are among the most in-demand or emerging jobs in 

the next five years, according to WEF, (2020). Fur-

thermore, the growing usage of warehouse mana-

gement systems necessitates hiring competent ware-

house workers and creating new professional roles 

such as remote operators. 
 

Impact of Logistics 4.0 on Skills  

As previously discussed, technological advancements 

will create new jobs requiring new skills. Skills are 

essential for long-term employability and industry 

competitiveness. Literature suggests workers will 

likely lack the new skill sets required for new jobs. 

Furthermore, insufficient skills coupled with the lack 

of technological knowledge have been identified as 

solid barriers to Industry 4.0 adoption in the literature 

(Bag et al., 2018; Mogos et al., 2019).  
 

Besides, various studies reported a growing mis-

match between graduate skills and labour market 

needs (Brunello and Wruuck, 2019; Benayoune, 

2018; Alemu et al., 2021). Logistics 4.0 is expected 
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to create an increasing skill mismatch in the sector. 

Literature suggests that demand for skills related to 

predictable and repetitive tasks are set to decrease, 

while demand for skills in higher cognitive and tech-

nological job-specific skills are expected to increase 

(Ellingrud et al., 2020; Bakhshi et al., 2017). As 

more and more tasks are automated, transversal skills 

such as problem-solving, critical thinking, creativity, 

self-management, active learning and flexibility are 

in demand (WEF, 2020). To keep pace with Logistics 

4.0, digital literacy skills are increasingly in demand. 

The digital skills identified in the literature include 

data analysis, technology use, and technology design 

and programming, troubleshooting and user experi-

ence (WEF, 2020). As more and more tasks are auto-

mated, problem-solving, critical thinking, analysis, 

and creativity skills will be in demand (WEF, 2020). 

Various studies highlighted the importance of Sci-

ence, Technology, Engineering and Mathematics 

(STEM) as critical for the future of jobs (Bonfield, 

2020; Maisiri et al., 2019; PwC, 2018; Bakhshi et al., 

2017). Other emerging skills mentioned in the liter-

ature include using and monitoring technology sys-

tems for operating machinery, understanding the end-

to-end supply chain to effectively find ways to leve-

rage technology to improve operational performance, 

planning, and problem-solving to develop optimal 

network efficiency solutions. Implication for edu-

cation and training. The changes in skills requi-

rements will have a significant effect on the edu-

cation and training system (Maisiri et al., 2019). The 

digital culture and training shortage is the greatest 

challenge facing transportation and logistics com-

panies (PwC, 2016).  
 

According to SOLS, (2015), the growth of logistics 

in Oman is negatively impacted by the absence of 

trained nationals with vocational skills and the lack 

of logistics and vocational training to bridge that gap. 

Mostly low- and mid-skilled workers are the most 

impacted by automation.  Adjusting to Logistics 4.0 

era will require efforts from all key stakeholders to 

support the current workforce in developing the 

necessary skills to transition towards the new jobs 

ahead. Opportunities to up skill or re skill can take a 

range of forms including on the job training, short 

courses, industry certification and formal education 

and training programs. Strategies to address tech-

nological changes reported in the literature involve 

hiring new employees with skills relevant to new 

technologies, re-skilling existing employees or out-

sourcing some business functions to external con-

tractors (WEF, 2017). For example, 53% of all 

employees in the logistics sector will require signi-

ficant re-skilling and up-skilling. It is expected that 

36% will require training of up to six months, while 

9% will require more than one year of additional 

skills training (FTA, 2019). The importance of ap-

prenticeships or work-based learning has been high-

lighted to bridge the potential skills gap. The 

importance of lifelong learning to equip the work-

force with the required skills to remain employable 

was also highlighted in the literature (Bakhshi et al., 

2017; Maisiri et al., 2019; Ehlers & Kellermann, 

2019; Crowley et al., 2022). 
 

Aim: aims at assessing the skills requirements of 

logistics 4.0 in Oman 
 

METHODOLOGY:  

This study used an experimental design. The data 

collection instrument used is an Office 365 Forms 

survey. The survey questionnaire is part of a more 

extensive study titled "The impact of Industry 4.0 on 

jobs, skills, and training in the logistics sector," 

which investigates various Logistics 4.0-related con-

cerns. The poll was conducted among managers and 

technology specialists who have adequate skills and 

understanding regarding digital strategy in their orga-

nizations. Random sampling was used to ensure that 

data were collected without bias. The questionnaire 

was distributed to 150 enterprises registered with 

Oman's Ministry of Manpower, and a response rate 

of 15.33 per cent was obtained. Indeed, as shown in 

Table 1, around 83 per cent of participating organ-

izations were logistics service providers, while the 

remainders were logistics service users. The data 

collection was via Microsoft Excel Data Analysis. 

Frequency analysis techniques were used to analyze 

the data. 

 

Table 1: Respondents companies' profiles. 
 

 

Statement Percentage 

1 Main Industries 

Supply Chain / Logistics 41% 

Transportation and warehousing 33% 
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Chemicals and plastics 13% 

Energy 5% 

Manufacturing 4% 

Wholesale 3% 

2 Nature of the organization 

Private company 41% 

International company 22% 

State-Owned 26% 

Public/Government company 7% 

Other 4% 

3 Company size 

10-49 employees 28% 

50- 99 12% 

100-250 12% 

250-1000 20% 

More than 1000 28% 

4 Company experience 

Less than 5 years 12% 

5-10 24% 

10-20 40% 

More than 20 24% 
 

RESULTS: 

When asked about the impacts of technologies that 

will have on the workforce in the next five to 10 

years, 44% of respondents indicated that new skills 

are required, while 37% of them said that it would 

reduce the number of staff and 14% think that new 

team needed as shown in Fig. 2a. When asked the 

impact of technology adoption had on jobs in the past 

five years, the majority (80%) of respondents indi-

cated that it improved work flexibility, while 60% of 

them selected "enabled increase and collaboration", 

(56%) selected "redefined work" and (52%) chose 

"restructured jobs" as shown in Fig. 2b. Most res-

pondents indicated that professional level, i.e., high 

School and Less, such as crane drivers and equip-

ment operators, would be most impacted by job 

displacements.  The results align with the literature 

on the impact of educational and skill levels most 

affected by technology. 

 

Table 2: Impact of Technology implementation on the workforce. 
 

 

 

By combining highly agree and agree in one per-

centage and strongly disagree and disagree in one 

percentage, the following abilities are most likely to 

be required in logistics organizations during the next 

5-10 years, based on respondents' feedback: industrial 

cyber security management (96 percent), data man-

agement and security (91 percent), data analytics (83 

percent), and digital marketing (83 percent) (80 per 

cent). Programming & coding, as well as information 

and communication technologies (65.1 per cent). 

Inventory management skills, for example. As illu-

strated in Fig. 3, operational planning, project man-

agement, and supply chain security will continue to 

demand. 
 

 Statement Percentage 

1                          Impact on the workforce 

 New skills required 44% 

 Reduced number of staff 37% 

 New team required 14% 

 Increased number of staff 5% 

 Statement Percent  age 

2 Impact of technology on jobs in the past five years.  

 Enabled increased collaboration, 60% 

 Improved work flexibility, 80% 

 Redefined work 56% 

 Restructured jobs 52% 
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Fig. 1: Emerging skills that will be increasingly important in the next 10 years in Oman. 
 

Since the future of work will be characterized by non-

routine tasks, soft skills such as creativity, problem-

solving, and critical thinking will continue to be 

necessary. According to respondents, the most impor-

tant fundamental skills are creativity and invention 

(92 per cent) and communication (92 per cent), 

followed by problem-solving (91 per cent), critical 

thinking (88 per cent), cooperation and teamwork (88 

per cent), and collaboration and teamwork (88 per 

cent) (86 per cent). Additional competencies such as 

project management, entrepreneurialism, and lifelong 

learning will be required. These abilities are crucial 

for the work-force's future employability. The liter-

ature confirms the critical nature of this talent for 

future employment. 

 

 

 
 
 

Fig. 2(a): Emerging skills that will be increasingly important in the next 10 years. 
 

According to respondents' responses, the top skills 

(technical and soft skills) that are currently lacking in 

Oman's local marketplace are data analytics (68 per 

cent), digital marketing (52 per cent), lifelong learn-

ing (48 per cent), creativity and innovation (48 per 

cent), programming and coding (44 per cent), and 

Industrial cyber security (48 per cent), as illustrated in 

Fig. 5. When it comes to the top leadership skills a 

manager should have to succeed in the digital era, 

88% selected thinking outside the box. Being visio-

nary was ranked second (80%), while communication 

and understanding how technologies work (72%) were 

ranked third. Other skills are illustrated in Fig. 6. 
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Fig. 2(b): Skills lacking in the local marketplace in Oman. 
 

 

 

 
 

Fig. 3: Skills an organizational leader should have. 
 

When asked about the availability of suitably qua-

lified personnel in Oman, most respondents indicated 

that semi-skilled groups such as drivers and order 

pickers are unavailable, followed by skilled groups 

(those with a high school diploma or less) such as 

crane operators or equipment operators. These are 

typically low-skilled and experience-required jobs. 

Typically, this type of position is filled by expats pre-

pared to work for lesser wages than citizens. The log-

istics sector's poor career image, combined with the 

private sector's reluctance to provide high wages, may 

explain why logistics firms in Oman heavily rely on 

expatriates in positions that need low qualifications 

(Benayoune, 2018).  
 

To a lesser extent, (44 per cent) of respondents stated 

that they have no difficulty filling high-skilled jobs 

with graduates or post-graduates. In comparison, just 

28% of respondents responded that competent groups 

have sufficient competence (diplomas or less) to fill 

supervisory, technical, and information technology 

technician positions. Most logistics companies have 

difficulty recruiting qualified applicants to fill logi-

stics positions. According to survey findings, the 

primary human resource challenges include a short-

age of trained nationals with the vocational skills 

required for most logistics jobs (40%), succession 

planning (36%), executive recruitment (36%), and a 

lack of consistent, credible training and logistics stan-

dards (28%), as illustrated in Fig. 4. Without action, 

the skills gap will widen as the logistics sector ex-

pands. Increasing technologies may help logistics 

organizations lessen their reliance on foreign labour. 

Technologies will continue to advance; it may also 

reduce the total demand for labour (Benayoune, 

2018).  
 

On the one hand, the availability of a cheap labour 

force may slow the adoption of new technologies. On 

the other hand, technological adoption is predicted to 
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lower overall demand for labour (mainly expatriates), 

improve the logistics industry's image, and generate 

high-quality employment to attract new entrants. For 

instance, the exponential rise of e-commerce is strai-

ning distribution centers warehouses. As a result, 

technology adoption will be a critical differentiator to 

remain competitive as the case sector becomes more 

technologically focused, the workforce transitions 

from physically demanding jobs to those that require 

more ability and expertise. As a result, logistics jobs 

be-come more appealing to the local workforce. 

 

 
 

 

Fig. 4: The availability of suitably qualified personal in Oman. 
 

 
 

Fig. 5: Human resources challenge facing logistics firms. 
 

As far as recruitment is concerned, 36% of respon-

dents have trouble finding the required skills and exp-

erience to fill logistics-related roles, uncompetitive 

compensation packages (20%), and the lack of aware-

ness of the logistics function (20%). The results are in 

line with the SOLS (2015) report. Regarding stra-

tegies to address the skills requirements, most res-

pondents (45%) selected re-skilling existing emp-

loyees to meet new job requirements and (21%) chose 

to outsource some business functions to external 

contractors. The last option is chosen (15%) is hiring 

new staff with skills relevant to new technologies Fig. 

7a. The main barriers to address the skills require-

ments identified by respondents include Lack of 

appropriate education and training (40%), Lack of 

proper education and training (32%), no barrier (32%) 

and (28%) of respondents said they are unaware of 

relevant skills as shown in Fig. 7b. Most respondents 

(48%) agree that all stakeholders (government, emp-

loyer and individual) should share the cost of re 

skilling and up skilling Fig. 7c. 
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Fig. 6: Recruitment issue(s) concerning logistics workers. 
 
 

  

(a) Strategy to close the digital gap. (b) Critical barriers to upskilling current 

employees. 
 

 

 
 

(c) Who should bear the costs of reskilling and upskilling employees. 
 

Fig. 7 (a, b and c): Skills development and strategies to bridge the digital gap. 
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DISCUSSION:  
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Fig. 8: The education and vocational training system. 
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government is expected to support and facilitate 
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pore's Industry Transformation Maps (ITMs) (ITM, 

2021).  
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strategy that details the impact of technology on 
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(SSU). This unit is believed to be crucial in esta-
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norms (Oman Times, 2019). However, this program 

is new, and its impact is unknown. Another govern-
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ships. These initiatives, however, are relatively new. 
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try's over-reliance on the foreign workforce. None-

theless, the low cost of labour may impede tech-

nology adoption. As the sector becomes more tech-
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marketing, knowledge of logistics functions and 

supply chain management, and programming & 

coding and ICT will become increasingly relevant. 

Soft skills such as creativity, communication, pro-

blem-solving, and critical thinking will, as expected, 

remain necessary. However, the considerable skills 

(technical and soft) now needed in Oman's local 

market are data analytics, digital marketing, lifelong 

learning, creativity and innovation, programming 

and coding, and industrial cyber security. Additio-

nally, the findings indicate a skills gap and an in-

sufficient supply of skills. Most logistics companies 

have difficulty recruiting qualified applicants to fill 

logistics positions. Retraining current employees to 

match new job standards or to outsource specific 

business tasks to external contractors is the primary 

way logistics organizations solve skills shortages. 

However, there is a continuing shortage of adequate 

education and training and a mismatch between 

industrial demands and educational output. To assist 

the industry in making the transition to Logistics 4.0, 

the government is expected to build a skills frame-

work that includes up-to-date information on logis-

tics employment, training, and education. Addi-

tionally, the government is expected to support and 

facilitate collaboration between industry, academia, 

and government. The article provides more empirical 

data to address a knowledge gap in this sector. It 

helps our current understanding of skill requirements 

and the future of work in the industry 4.0 era. The 

authors believe that these findings can be applied to 

other sectors of the Omani economy and elsewhere. 

However, this study's data was com-piled from each 

firm's responses from a single responder. Likewise, 

respondents may be unfamiliar with all the research 

topics being explored. This can be viewed as a cons-

traint. The second constraint is the low response rate. 

As a result, future researchers can expand the sample 

size and collect data from different respondents from 

the same firm to further investigate and enhance the 

findings. 
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