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Abstract 
The Fourth Industrial Revolution (4IR) is transforming the way we live, learn, 
work, and relate to one another. However, there is still an awareness inade-
quacy of the 4IR among project managers and the society in Tanzania, thus 
low readiness to conceptualize, implement and manage 4IR-related projects 
in the country. This study aimed to assess the 4IR readiness of project man-
agers in Tanzania. The assessment is made in the frame of 4 readiness dimen-
sions: strategy and governance structure, technology awareness, human capi-
tal digital skills development, and social-economic impact. The research used 
a quantitative method with the diffusion of innovations theory perspective, and 
data were collected mainly through an online survey questionnaire. The sur-
vey aimed at answering the research question concerning the project managers’ 
readiness for the 4IR. The 50 valid samples were completed by project man-
agers from various industries such as agriculture, finance, consulting, construc-
tion, education and training, government, healthcare, Information Technol-
ogy, and manufacturing. Data were analysed using SPSS. The results revealed 
that despite the generally low awareness of 4IR, several project managers in 
Tanzania have some varying awareness of 4IR technologies such as artificial 
intelligence, Internet of Things (IoT), data analytics, blockchain, robotics, 
cryptocurrency, chatbots, drones, and other digital transformation platforms. 
The results also indicated that project managers in Tanzania had little extent 
in readiness to initiate, develop and implement 4IR products and services due 
to inadequate 4IR-related awareness, strategy and governance structure, hu-
man capital digital skills development, and social economic impact. Conse-
quently, some recommendations are made in the frame of the four assessed 
readiness dimensions for improvement. The value of this research is mainly 
to provide the state of 4IR readiness of project managers and associated rec-
ommendations to policymakers, practitioners, academia, donors, business 
industry and youth in digital innovation. The study also contributes to the 
body of knowledge on 4IR, project management and digital transformation. 
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1. Introduction 

The Fourth Industrial Revolution (4IR) is a technological revolution that merges 
and is characterised by a fusion of physical, digital, and biological technologies 
to deliver unprecedented products and services in new and emerging sectors [1]. 
It has transformed humankind and changed how we live, work and relate to one 
another [2] [3]. It is a fundamental change in the way goods and services are 
produced and delivered and it has a significant impact on national and institu-
tional competitiveness, export potential, job creation and socio-economic trans-
formation [4] [5]. It comes with several technologies including artificial intelli-
gence (AI), robotics, the internet of things (IoT), blockchain, autonomous ve-
hicles, virtual and augmented reality, big data, cloud computing, simulation, 
nanotechnology, biotechnology, materials science, energy storage, quantum 
computing and additive manufacturing such as 3D printing [1].  

According to [6], 4IR technologies collectively termed cyber-physical systems 
(CPS), which are computer systems with mechanisms controlled by comput-
er-based algorithms, are used to monitor, analyse, and automate business to de-
liver huge socio-economic benefits. Furthermore, these technologies are chang-
ing the way projects are developed and implemented in public and private orga-
nisations on their planning, organizing, directing, and monitoring from initia-
tion to completion while ensuring the necessary quality and done within time, 
budget, and scope [6] [7]. 

These changes result in the transformation of the entire system of production, 
service delivery, and governance in the country [1] thus a need for 4IR readiness, 
which is described as the degree to which organisations can take advantage and 
precautions of 4IR technologies [8]. Many new and innovative interventions are 
initiated in the form of projects and traditional project management alone can-
not suffice in managing projects in the 4IR era. It entails that project managers 
need to be aware and ready to embrace these changes including coming up with 
strategies on how to initiate and manage projects in the 4IR era for survival, effi-
ciency, and competitiveness [7] [8].  

Project managers’ readiness to initiate, implement and manage projects in the 
4IR era is still at a lower level in a typical developing country like Tanzania in 
which also there are still challenges related to digital skills, connectivity, accessi-
bility, and governance [5] [9] [10] [11] [12]. There are limited studies on 
4IR-related project management, and no specific study was done on the 4IR rea-
diness of the project managers in Tanzania to embrace these 4IR-related chal-
lenges. Such readiness assessment will contribute to this space and drive broader 
adoption of 4IR in the country. 
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This study aimed to assess project managers’ 4IR readiness in Tanzania with a 
research question “Are the project managers aware and ready for the 4IR in 
Tanzania?”. The assessment is mainly based on four literature-based readiness 
dimensions: strategy and governance structure, technology awareness, human 
capital digital skills development and social-economic impact [10] [11] [13] [14]. 
Further to this introduction, Section 2 covers referred literature review followed 
by methodology in Section 3. Results are presented and discussed in Section 4 
and conclusions are made in Section 5. 

2. Literature Review  

Organisations have been aligning their business strategy with projects to achieve 
strategic goals and objectives as well as create business value. However, in the 
Fourth Industrial Revolution (4IR), project management has been disrupted by 
digital technologies such as artificial intelligence, the internet of things, block-
chain, cloud computing and additive manufacturing [1] [15]. These 4IR tech-
nologies in specific are forcing changes that bring affect business practices in 
public and private sector organisations. These changes include the shift in cus-
tomer expectations, asset productivity, new forms of collaboration and partner-
ships, and operating models being transformed into new digital models [4]. 
Consequently, traditional project management should be transformed in align-
ment with 4IR practices to reap the benefits they bring to organisations and so-
ciety [8] [16]. Thus, ideally, project managers in this 4IR era are expected to be 
able to initiate and manage the undertaking of 4IR-related projects. Therefore, 
there was a need to assess the readiness extent of the project managers to initiate 
and manage 4IR-related projects in this case, Tanzania, a typical developing 
country. The 4IR readiness assessment is based on four dimensions determined 
from literature and the country context i.e., Strategy and governance structure, 
Technology awareness, Human capital digital skills development, and Social 
economic impact [1] [4] [5] [7] [9] [10] [11] [13] [14] [16]-[23]. 

2.1. Strategy and Governance Structure  

The 4IR has been progressing with worldwide interest and active response from 
government and organisations both public and private. The national strategy 
and governance structure for harnessing 4IR has been and can provide guidance 
and leadership on how to implement digital technologies to achieve digitally 
enabled socio-economic development in a country [13] [23] [24]. They can also 
provide strategic direction to an organisation on how to achieve its goals and 
strategic objectives as well as how to enable and measure performance. Thus, it 
is necessary to consider strategy and governance structure when assessing res-
ponses to the 4IR. For example, China’s national 4IR policy framework consists 
of its “Manufacture 2025 and Internet plus strategies, and the promotion of Ar-
tificial Intelligence (AI) programs, with a focus not only on promoting invest-
ment, but also enhancing firms’ innovation capability to establish incubating fa-
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cilities, a credit management system, and improving protection for intellectual 
property rights” [7]. The assessment items in this dimension follow (Table 1). 

2.2. Technology Awareness 

The 4IR comes with disruptive technologies which have transformed the way we 
live, do business, learn, relate to each other, and handle socioeconomic devel-
opment globally and regionally [2]. Greater interaction between industry and the 
education system is required, as is life-long learning and workplace awareness 
and training programmes which bring to light and impart new skills at a pace 
that matches that of technological change [26]. Project managers cannot lag be-
cause much development is initiated and implemented in form of projects, and 
they are responsible for managing their conceptualization and undertaking. Ac-
cording to [11] and [14], project managers should have skills and reskilling pro-
grams and experience to oversee the implementation of new 4IR-enabled prod-
ucts and services. They should also be aware and have the know-how to integrate 
the existing and new project’s technology in and across the organisations. The 
assessment items in this dimension were as follows (Table 2). 

2.3. Human Capital Digital Skills Development 

The “4IR creates the impetus for transformation in people strategies and human 
resources practices as well as the implications of specific drivers of change for or-
ganisations and their workforce” [4]. Human capital digital skills are necessary for 
creating a digital economy and society. Such skilled human resources are needed 
in the government and organisations of all kinds globally and regionally [22]. 
 
Table 1. 4IR readiness assessment items for strategy and governance structure. 

No 4IR readiness assessment items Some sources 

ST1 Developed policy for the 4IR [1] [20] [25] 

ST2 Developed strategy for the 4IR 
[2] [10] [13]  

[14] [17] 

ST3 
Established Governance structure to oversee implementation of 
the 4IR Strategy 

[13] [23] 

ST4 Organisational readiness in the 4IR [10] [11] [14] 

ST5 Government has a National Plan for the 4IR [5] [23] 

ST6 Government has a Commission to spearhead the 4IR [5] [23] 

ST7 Existing awareness campaign for the 4IR [14] [18] 

ST8 The budget allocated for adopting 4IR technologies [13] [23] 

ST9 
Leadership made efforts to translate the digital vision down to all 
levels of the organisation 

[1] [11] [13] 

ST10 Willingness to act as stewards of the 4IR development [11] [23] 

ST11 4IR has created innovation & value chain in an organisation [11] [17] 
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Table 2. 4IR readiness assessment items for technology awareness. 

No 4IR readiness assessment items Some sources 

TA1 Aware of the technologies in the 4IR [2] [13] 

TA2 
Ability to integrate the project’s technology with the existing 
ones in the organisation 

[13] [14] [17] 

TA3 
Understand how these technologies will change the workforce, 
operations, & organisational structure 

[11] [14] 

TA4 The business case for the new technology solutions [1] [11] 

TA5 
Understand how these technologies will change the way  
organisations deliver goods and services. 

[13] [14] 

TA6 Aware of challenges in adopting new technology [5] [27] 

TA7 
Understand how to integrate organisational solutions within  
the external infrastructures (e.g., smart cities, banking, and  
government) 

[11] [14] 

TA8 
Ready to adopt, and effectively use, smart and autonomous 
technologies within an organisation 

[11] [13] 

TA9 
Capability to use emerging technologies to solve pressing  
organisational challenges 

[14] [27] 

TA10 
Internal alignment among business and technology people & a 
focus on long-term plans 

[11] [28] 

TA11 
Collaboration internally among all players and externally with 
stakeholders in 4IR technologies for transformative benefits 

[11] [28] 

 
Organisations should also build a culture of lifelong learning to empower the 
workforce to develop skills to handle digital goods and services to increase 
productivity and efficiency, create business value and enhance economic growth 
[29]. Furthermore, digital skills are a prerequisite for a digital economy and so-
ciety so that individuals and organisations have the appropriate skills to take 
part in achieving the latter [14]. The assessment items in this dimension follow 
(Table 3). 

2.4. Social-Economic Impact 

The 4IR is characterised by the physical, digital, and biological worlds. Its tech-
nologies such as artificial intelligence, robotics, blockchain, digital currencies, 
big data, virtual and augmented reality (VR/AR), drones, internet of things, 
3D/4D printing, cloud computing, mobile technologies, and biotechnology 
among others are enabling a transformation of the entire systems, processes in 
and across organisations, industries, countries, and societies including contribu-
tion to SDGs achievement [1] [30]. This transformation brings social and eco-
nomic equality, stability, and the shaping of future business in countries and so-
cieties. For example, they have resulted in start-up enterprises that create jobs 
and boost socioeconomic growth globally [29]. The social economic impact was 
assessed as per Table 4.  
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Table 3. 4IR readiness assessment items for human capital digital skills development. 

No 4IR readiness assessment items Some Sources 

HC1 Program to develop employees’ skills in the 4IR technologies 
[1] [4] [9]  
[13] [17] 

HC2 
Equipped with the necessary skills and awareness ready to  
implement the 4IR technologies 

[4] [13] [16] 

HC3 Organisation’s strategies in place to retain employees in the 4IR [10] [14] 

HC4 Management that supports a culture of lifelong learning [11] [13] [14] 

HC5 
Workforce willingness to learn and be trained for embracing 
changes that 4IR brings 

[4] [9] [11] 
[13] 

HC6 
Innovative IT integration, application & practices culture in the 
organisation 

[1] [17] 

HC7 
Dynamic recognition mechanisms to capture and optimally use 
employees’ talents and experience over the time 

[10] [14] 

 
Table 4. The 4IR readiness assessment items for social-economic impact. 

No 4IR readiness assessment items Some Sources 

SI1 Readiness to work in partnership [5] [13] 

SI2 Role of organisation in influencing the 4IR [10] [14] 

SI3 Role of organisation in influencing society on embedding 4IR [1] [5] 

SI4 
Focus on opportunities to create new business values for the 
organisation and society 

[1] [14] [21] 

SI5 Considering alignment of 4IR with best cyber-ethics practices [13] [14] 

 
To sum up these four project managers’ readiness dimensions for 4IR i.e., 

Strategy and governance structure, Technology awareness, Human capital digital 
skills development and Social-economic impact in our assessment were used as 
independent variables and Project managers’ 4IR readiness is the dependent va-
riable as the propositions below indicate and research conceptual framework de-
picts in Figure 1: 

1) Strategy and governance structure are requirements for Project managers’ 
4IR readiness. 

2) Technology awareness is a requirement for Project managers’ 4IR readi-
ness.  

3) Human capital digital skills development is a requirement for Project 
managers’ 4IR readiness. 

4) The social economic impact is a requirement for Project managers’ 4IR 
readiness. 

3. Research Methodology 

This research aims at assessing the 4IR readiness of project managers in Tanza-
nia, in which the quantitative research method was mainly used in line with [31]. 
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Figure 1. Research conceptual framework. 

3.1. Research Method and Data Collection 

The research was done based on a quantitative research method with the diffu-
sion of innovations theory perspective on how innovation in this case 4IR do 
spread interactively within social systems throughout a profession, organisation, 
and society [31] [32]. This is done through survey research specifically using a 
questionnaire to collect data [33]. The survey questionnaire was based on a con-
ceptual framework in Figure 1 and associated research propositions drawn from 
literature with the perspective of the referred theory and aim to answer the re-
search questions concerning project managers’ readiness for the 4IR widespread 
in Tanzania. The five-point Likert scale was used with weights ranging from 1 
“Not at all” to 5 “Very Great Extent” in all 34 items of the 4 applied dimensions 
i.e., 11 on Strategy and governance structure, 11 on Technology awareness, 7 on 
Human capital digital skills development and 5 on Social-economic impact. The 
respondents used the scale to rank the awareness and readiness of 4IR concern-
ing projects. The survey instrument was pre-tested to assess content validity, re-
sults reviewed and changes incorporated into the final questionnaire. It was dis-
tributed online and offline using convenience sampling and 50 of them were 
filled out by project managers in Tanzania who in a way influence, conceptual-
ize, implement, and manage projects.  

3.2. Reliability Tests 

Cronbach’s alpha coefficient was used to test the reliability of the questionnaire 
that constituted 11, 11, 7 and 5 items in assessment dimensions respectively and 
Cronbach’s alpha coefficient was calculated accordingly. The results in Table 5 
show that Cronbach’s alpha coefficient was above 0.7 meaning that there was 
internal consistency and good reliability of tests and measures that indicate how 
response values for each participant across a set of questions were consistent [34]. 

4. Results and Discussion 

The survey results and associated discussion are presented in generic informa-
tion descriptive analysis which is the process of using current and historical data 
to identify trends and relationships as well as the specific Fourth Industrial Rev-
olution (4IR) readiness assessment that in this case focuses on four (4) readiness 
dimensions. 
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Table 5. Reliability test results. 

Assessment dimension No. of items Cronbach’s coefficient 

Strategy & governance structure 11 0.911 

Technology awareness 11 0.933 

Human capital digital skills development 7 0.917 

Social economic impact 5 0.884 

4.1. Generic Information Descriptive Analysis 

The results in this dimension involved respondents’ demography on gender, in-
dustry distribution and years of experience in managing projects. It also in-
volved generic awareness and initiated projects on the 4IR technologies. 

4.1.1. Respondents—Gender Distribution   
A total of 50 responses were received from project managers in Tanzania. A pro-
file of the respondents indicated that 62% were male and 38% were female. 

4.1.2. Respondents—Distribution by Industry 
Figure 2 summarises the responses by industry with respondents’ organisations, 
which shows that most of them were from the banking/financial industry with 
22% of total respondents. This was followed by those from education and train-
ing as well as ICT/Telecommunication each representing 16%. Few respondents 
were from the agriculture and manufacturing industries each with 2%. These 
results indicated that most of the respondents were from the banking/financial, 
education/training, and ICT/Telecommunication industries. 

4.1.3. Respondents’ Years of Experience in Managing Projects 
Figure 3 shows that 34% of the total respondents had less than 5 years of expe-
rience in managing projects, 42% had 5 to 10 years and 24% had more than 10 
years. Generally, results show that most project managers had 5 to 10 years of 
experience in managing projects. 

4.1.4. Respondents’ Awareness of the Fourth Industrial Revolution 
Figure 4 shows that 64% of the total respondents were aware of the 4IR while 
36% of the total respondents were not aware of it. This result indicated that 
awareness initiative on the 4IR is still required to increase the 4IR in Tanzania 
and it is in line with a study in South Africa by [11] that indicated the overall 
project management change readiness to be 67.76%. 

The results also indicated that 4IR technologies that respondents were aware 
of included artificial intelligence, the internet of things, big data/data analytics, 
blockchain, robotics, cloud computing, 3D printing, virtual and augmented reality, 
smart mobile devices, chatbots, drones and digital currencies such as cryptocur-
rency. This awareness of these 4IR technologies can be capitalised on and devel-
oped further into implementable value-added projects which could contribute to 
the advancement of these organisations and the socio-economic development of  

RETRACTED

https://doi.org/10.4236/jsea.2023.163005


E. N. Nfuka 
 

 

DOI: 10.4236/jsea.2023.163005 81 Journal of Software Engineering and Applications 
 

 
Figure 2. Respondents’ distribution by industry. 
 

 
Figure 3. Respondents’ years of experience in managing projects. 

 

 
Figure 4. Awareness of the 4IR. 
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the country. This includes agriculture such as helping farmers to optimize prod-
uctivity and reduce waste through data-driven “precision farming” techniques 
and in the financial industry such as contributing to more financial inclusion in 
the digital economy [3]. Others could be in education such as empowering en-
gaged skills development with VR/AR and 3D printing, and in-service delivery 
with new biometrics that improves identification for a variety of uses [16]. 

4.1.5. Initiated Projects Using the 4IR Technologies  
In this item, 20% of the total respondents-initiated projects using the 4IR tech-
nologies while 80% were yet to initiate a project using the 4IR technologies. Also, 
respondents were asked to specifically mention the initiated projects using these 
4IR technologies, which were indicated to be few, including cloud computing, 
machine learning, supply chain digitization, drones, 3D printing and artificial 
intelligence. These results are also in line with a study by [11] that showed 80% 
of project managers not prepared yet to adopt and incorporate smart and auto-
nomous technologies into the projects. This shows that more effort is needed to 
initiate more 4IR technologies-related value-added projects to advance these or-
ganisations and socio-economic development in the country. 

4.2. Fourth Industrial Revolution Readiness Assessment  

The results in this dimension are in 4 readiness dimensions, i.e., Strategy and 
governance structure, Technology awareness, Human capital digital skills de-
velopment and Social economic impact. 

4.2.1. Strategy and Governance Structure 
This dimension comprised 11 items as it was shown in Table 1 and Figure 5 
summarises the responses. 27 respondents who represented 54% of the total 
respondents had not established a governance structure for 4IR (ST3). This also 
applies to 22 (44%) that indicated the government to not have in place a Nation-
al related plan for 4IR (ST5), 21 (42%) had not assessed organisational readiness 
for 4IR (ST4), 14 (28%) had not seen the budget allocated for adopting 4IR 
technologies, and 44 (88%) had not developed a strategy for 4IR.  

The results generally indicated that there is little on the 4IR strategy and go-
vernance structure in Tanzania. At the national level, there is a limited 4IR-related 
plan and a body spearheading 4IR and most organisations had limited 4IR-related 
readiness, budget, governance structure, leadership, policy, and innovations. 
However, through a desk/literature review, the national vision 2025 and ICT 
policy showed the need for a Digital based or ICT-driven economy that could be 
a starting point for national-oriented development and application of 4IR tech-
nologies [35]. This also applies to the president and minister of this portfolio’s 
willingness to embrace 4IR and encourage further the digital economy to accele-
rate socio-economic development in the country [36] [37]. Moreover, we found 
a Digital transformation strategy in action and a roadmap towards the 4IR in 
Africa [38] [39], a South Africa 4IR strategy in our SADC region [40] and a 
Uganda 4IR strategy in our EAC region [41] as examples of a benchmark. 
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Figure 5. Strategy and governance structure results. 

4.2.2. Technology Awareness 
Project managers’ technology awareness to develop and implement 4IR products 
and services was analysed using 11 items as shown earlier in Table 2. The results 
in Figure 6 show that to some extent respondents were aware of the emerg-
ing/smart technologies in the 4IR (TA1). Few also showed the ability to integrate 
the project’s technology within the existing business and technology in practice 
(TA2) as well as a focus on long-term plans in this item (TA10). However, a 
strong understanding of how to integrate existing solutions within the cloud 
computing, IoT and data analytics space is required (TA7). Furthermore, having 
a strong business case for adopting the 4IR technologies as part of the awareness 
(TA9) was noted as a necessity as also indicated by [42] and [43] on Africa’s de-
velopment adapting to the 4IR. 

4.2.3. Human Capital Digital Skills Development  
Human capital digital skills development for the 4IR is important in the coun-
try’s social economic development. It was analysed using the seven items indi-
cated in Table 3. The results shown in Figure 7 generally indicate that most or-
ganisations have inadequate human capital digital development skills for the 4IR 
as fewer respondents indicated having a program in place to develop skills and 
awareness of employees about 4IR technologies (HC1). Also, fewer respondents 
indicated having no strategies in place to retain employees in the 4IR technologies  
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Figure 6. Technology awareness results. 

 

 
Figure 7. Human capital skills development results. 
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Figure 8. Social economic impact results. 

 
(HC3) and to have them equipped with the necessary skills and awareness ready 
to implement the 4IR technologies (HC2). However, there is an indication of 
management to support a culture of lifelong learning (HC4) and willingness to 
learn and be trained for embracing the changes that 4IR brings (HC5). Also, 
there are some innovative IT integration and application culture (HC6) and dy-
namic recognition mechanisms to capture and optimise employees’ talents and 
experience (H7). These items should be capitalised on as also indicated by [43], 
[44] and [45] on digital citizens and the skilled workforce needs to embrace 4IR.  

4.2.4. Social-Economic Impact 
The organisation’s social-economic impact on the 4IR in the country was ana-
lysed using the five items as shown in Table 4. Figure 8 represents findings, 
which generally indicate some readiness towards the social-economic impact of 
the 4IR in society (SI1 to SI3). However, the impact can be concretised and ex-
panded much further by ensuring the alignment of 4IR with the best cyber-ethics 
practices (SI5) and a focus on opportunities to create new business values for the 
organisations and society (SI4) as also emphasized by [13], [14] and [46]. 

5. Conclusions 

This section consists of the conclusion and recommendations coming out of this 
study.  

5.1. Conclusion 

The Fourth Industrial Revolution (4IR) has brought changes in the way we live, 
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work, learn and relate to each other. It has been spreading across countries in-
cluding Tanzania that have started to feel the impact in several sectors of socioe-
conomic development. Therefore, like other countries, it should be prepared and 
ready for dramatic transformation in technological environments that involves 
project managers. The present study assessed the 4IR readiness of project man-
agers in Tanzania mainly through survey research. The main assessment dimen-
sions were four namely strategy and governance structure, technology aware-
ness, human capital digital skills development and social-economic impact of the 
4IR.  

The results revealed that despite the generally low awareness of 4IR, several 
project managers in Tanzania have varying awareness of 4IR technologies such 
as artificial intelligence, IoTs, data analytics, blockchain, robotics, chatbots, cryp-
tocurrency, drones, and other digitalization platforms. The results also showed 
project managers’ little extent in readiness to initiate, develop and implement 
4IR products and services due to inadequate 4IR-related awareness, human cap-
ital digital skills development, strategy and governance structure and so-
cial-economic impact. The results imply that project managers need to be made 
much more aware and trained in the 4th Industrial Revolution. They should also 
align with 4IR’s necessary strategies and structures and how to embrace this rev-
olution for higher social-economic impact. 

This study contributes to the body of knowledge on digital transformation 
and 4IR in specific and what might be done more to tap its opportunities. It pro-
vides readiness of project managers that might be useful to 4IR-related social 
economic development such as policy making, practices, researching and inno-
vation. Therefore, having in place improved 4IR-related strategy and gover-
nance, technology awareness, human capital digital skills development and so-
cial-economic impact will add value to the country’s industrialisation and drive 
the achievements of Tanzania’s vision 2025 and SDGs 2030.  

5.2. Recommendations 

Based on the results of this study and the discussion made, several recommenda-
tions are proposed in line with the objective of this study which was to assess the 
4IR readiness of project managers in Tanzania in the frame of the four different 
readiness dimensions: strategy and governance structure, technology awareness, 
human capital digital skills development and social economic impact. 

1) Strategy and governance structure  
● Government and individual organisations should have the policy and 

strategy related to the 4IR, involving coordinated, innovative, and effec-
tive 4IR implementation mechanisms, incentives, and sanctions for a 
widespread social economic impact.  

● Government should establish an innovative and effective national go-
vernance structure, leadership, plan, budget, and M&E mechanisms for 
the successful 4IR implementation. 
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2) Technology Awareness  
● Key 4IR technologies, their strong business cases & integration with ex-

isting solutions-related awareness critical to project management en-
deavours to deliver aligned innovative products and services in the in-
dustry such as education, health, agriculture, and manufacturing should 
be further identified and provided for 4IR effective adoption.  

● Awareness of the necessary organisations’ internal and external as well 
as existing and emerging digital and supportive infrastructure to 4IR 
such as affordable fixed and mobile broadband, integrated digital plat-
forms and devices, power, workforce and partners should be made to 
project managers and teams for the successful implementation and wide-
spread social economic impact of 4IR.  

3) Human capital digital skills development  
● Government should develop the necessary 4IR-related digital skills 

through a futuristic, competency-based, and contextual educational cur-
riculum at all levels and lifelong learning practices (upskilling and 
reskilling) culture on how technology can be a force for good and not 
fear and achieve benefits from 4IR.  

● Key project management skills critical to 4IR should be further identi-
fied and projects-related managers and teams innovatively equipped to 
use them to tap, conceptualize, develop, and implement 4IR-related 
business models and opportunities.  

● The government and private sector should partner with higher quality 
professional short courses providers like Coursera to develop 4IR-related 
projects workforce skills such as data analytics, project management, 
agile development, and artificial intelligence. 

● Organisations should have strategies in place to further motivate, recog-
nize and retain talents and useful experiences necessary in the 4IR era. 

4) Social-economic impact  
● The organisations should invest in a 4IR broader ecosystem in alignment 

with corporate and stakeholders’ objectives for higher socio-economic 
impact. 

● The country should have an enforced legal framework to police digital 
space and for best cyber-ethics practices to ensure the safe and optimal 
social economic impact of the increased processing, storing, and trans-
mission of data and information in the 4IR era. 

● The government and private sector should be encouraged to work in 
partnership, co-innovate and create new business values and advance, 
build in and optimise the socio-economic impact of 4IR technologies in 
organisations and society.  

Conflicts of Interest 

The author declares no conflicts of interest regarding the publication of this paper. 

RETRACTED

https://doi.org/10.4236/jsea.2023.163005


E. N. Nfuka 
 

 

DOI: 10.4236/jsea.2023.163005 88 Journal of Software Engineering and Applications 
 

References 
[1] Schwab, K. (2016) The Fourth Industrial Revolution. World Economic Forum 

(WEF).  
https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab  

[2] WEF (2016) Four Leadership Principles for the Fourth Industrial Revolution. 
World Economic Forum (WEF).  
https://www.weforum.org/agenda/2016/10/four-leadership-principles-for-the-fourt
h-industrial-revolution  

[3] Nalubega, T. and Uwizeyimana, D. (2019) Public Sector Monitoring and Evaluation 
in the Fourth Industrial Revolution: Implications for Africa. Africa’s Public Service 
Delivery & Performance Review, 7, a318. https://doi.org/10.4102/apsdpr.v7i1.318 

[4] WEF (2019) HR4.0: Shaping People Strategies in the Fourth Industrial Revolution. 
World Economic Forum (WEF).  
https://www3.weforum.org/docs/WEF_NES_Whitepaper_HR4.0.pdf  

[5] Visser, D. (2020) 4th Industrial Revolution (4IR) Opportunities and Threats. Pre-
pared by the Council for Scientific and Industrial Research (CSIR) for the Parlia-
mentary Round Table Discussions on the Impact of the Fourth Industrial Revolu-
tion on South Africa. 

[6] APM (2019) The Fourth Industrial Revolution: Data, Automation and Artificial In-
telligence. Projecting the Future for Project Management Professionals.  
https://www.apm.org.uk/media/37473/ptf_msgd_ch1-v8_digital.pdf  

[7] Cabeças, A. and Marques da Silva, M. (2021) Project Management in the Fourth 
Industrial Revolution. TECHNO REVIEW. International Technology, Science and 
Society Review, 9, 79-96. https://doi.org/10.37467/gka-revtechno.v9.2804 

[8] Stentoft, J., Wickstrøm, K.A., Philipsen, K. and Haug, A. (2021) Drivers and Bar-
riers for Industry 4.0 Readiness and Practice: Empirical Evidence from Small and 
Medium-Sized Manufacturers. Production Planning and Control, 32, 811-828.  
https://doi.org/10.1080/09537287.2020.1768318 

[9] Sekiyama, T. (2020) The Impact of the Fourth Industrial Revolution on Student 
Mobility from the Perspective of Education Economics. Creative Education, 11, 
435-446. https://doi.org/10.4236/ce.2020.114031 

[10] Maisiri, W. and van Dyk, L. (2019) Industry 4.0 Readiness Assessment for South 
African Industries. South African Journal of Industrial Engineering, 30, 134-148.  
https://doi.org/10.7166/30-3-2231 

[11] Marnewick, A. and Marnewick, C. (2019) The Ability of Project Managers to Im-
plement Industry 4.0-Related Projects. IEEE Access, 8, 314-324.  
https://doi.org/10.1109/ACCESS.2019.2961678  

[12] Luhanga, M. (2020) Why Business Schools in Tanzania Should Teach Blockchain 
Technology. Uongozi-Journal of Management and Development Dynamics, 30, 
37-68.  

[13] Erol, S., Schumacher, A. and Sihn, W. (2016) Strategic Guidance towards Industry 
4.0—A Three-Stage Process Model. Proceedings of the International Conference on 
Competitive Manufacturing (COMA), Stellenbosch, 27-29 January 2016, 495-501. 

[14] Hizam-Hanafiah, M., Soomro, M.A. and Abdullah, N.L. (2020) Industry 4.0 Readi-
ness Models: A Systematic Literature Review of Model Dimensions. Information, 
11, Article 364. https://doi.org/10.3390/info11070364 

[15] Whitmore, D., Papadonikolaki, E., Krystallis, I. and Locatelli, G. (2020) Are Mega-
projects Ready for the 4th Industrial Revolution? Management, Procurement and 

RETRACTED

https://doi.org/10.4236/jsea.2023.163005
https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab
https://www.weforum.org/agenda/2016/10/four-leadership-principles-for-the-fourth-industrial-revolution
https://www.weforum.org/agenda/2016/10/four-leadership-principles-for-the-fourth-industrial-revolution
https://doi.org/10.4102/apsdpr.v7i1.318
https://www3.weforum.org/docs/WEF_NES_Whitepaper_HR4.0.pdf
https://www.apm.org.uk/media/37473/ptf_msgd_ch1-v8_digital.pdf
https://doi.org/10.37467/gka-revtechno.v9.2804
https://doi.org/10.1080/09537287.2020.1768318
https://doi.org/10.4236/ce.2020.114031
https://doi.org/10.7166/30-3-2231
https://doi.org/10.1109/ACCESS.2019.2961678
https://doi.org/10.3390/info11070364


E. N. Nfuka 
 

 

DOI: 10.4236/jsea.2023.163005 89 Journal of Software Engineering and Applications 
 

Law, 174, 49-58. 

[16] Win T.Z. and Kham, S.M. (2018) Transformation of Project Management in Indus-
try 4.0. Proceedings of the 12th International Conference on Project Management, 
Bangkok, 27 November-1 December 2018, 37-44. 

[17] Rajnai, Z. and Kocsis, I. (2018) Assessing Industry 4.0 Readiness of Enterprises. 
2018 IEEE 16th World Symposium on Applied Machine Intelligence and Informat-
ics (SAMI), Kosice and Herlany, 7-10 February 2018, 000225-000230.  
https://doi.org/10.1109/SAMI.2018.8324844 

[18] Deloitte (2018) The Fourth Industrial Revolution Is Here—Are You Ready? Deloitte 
Insights. 
https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/manufacturing/Ind
ustry4-0_Are-you-ready_Report.pdf  

[19] KPMG (2020) The 2020 Fourth Industrial Revolution Benchmark. By KPMJ Digital 
Delta in collaboration with Faethm.  
https://assets.kpmg/content/dam/kpmg/au/pdf/2020/fourth-industrial-revolution-b
enchmark.pdf    

[20] Ladimeji, O.A. (2020) The Fourth Industrial Revolution and Nigeria: A Policy 
Conundrum and High Stakes for the Future of the African Continent. The Thinker 
Journal, 83. https://doi.org/10.36615/thethinker.v83i1.227 

[21] Mulgan, G. (2021) The Social Economy and the Fourth Industrial Revolution. 
Stanford Social Innovation Review.  

[22] Olaitan, O.O., Issah, M. and Wayi, N. (2021) A Framework to Test South Africa’s 
Readiness for the Fourth Industrial Revolution. South African Journal of Informa-
tion Management, 23, a1284. https://doi.org/10.4102/sajim.v23i1.1284 

[23] Choongjae, C. and Youngchul, S. (2018) The 4th Industrial Revolution Strategy and 
Cooperation in China, India and Singapore. World Economy Brief, 8, 1-4.  
https://doi.org/10.2139/ssrn.3181776 

[24] Sakong, M. (2017) The Progress of the Fourth Industrial Revolution in Japan and Its 
Implications. KIET Industrial Economic Review, 22, 37-49.  
https://doi.org/10.2139/ssrn.4200945 

[25] Adendorff, C., Lutshaba, U. and Shelver, A. (2018) Policy Implications of the 4th 
Industrial Revolution for the Cultural and Creative Economy. South African Cul-
tural Observatory. 

[26] OECD (2017) OECD Digital Economy Outlook 2017. OECD Publishing, Paris. 

[27] Prisecaru, P. (2016) Challenges of 4IR. Knowledge Horizons—Economics, 8, 57-62. 

[28] Deloitte (2018) Preparing Tomorrow’s Workforce for the Fourth Industrial Revolu-
tion for Business: A Framework for Action. Deloitte in Collaboration with the 
Global Business Coalition for Education.  
https://www.deloitte.com/global/en/issues/work/gx-preparing-tomorrow-workforce
-for-the-fourth-industrial-revolution.html   

[29] UNCTAD (2019) Digital Economy and Society Index. UNCTAD Working Group on 
Measuring Electronic Commerce and the Digital Economy. European Commission. 

[30] PWC (2019) Technology for Societal Impact Harnessing Today’s 4IR to Deliver 
SDGs.  
https://www.pwc.com/gx/en/services/sustainability/publications/accelerating-sustai
nable-development.html   

[31] Kothari, C.R. (2004) Research Methodology: Methods and Techniques. 2nd Edition, 
New Age International Publishers, New Delhi. 

RETRACTED

https://doi.org/10.4236/jsea.2023.163005
https://doi.org/10.1109/SAMI.2018.8324844
https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/manufacturing/Industry4-0_Are-you-ready_Report.pdf
https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/manufacturing/Industry4-0_Are-you-ready_Report.pdf
https://assets.kpmg/content/dam/kpmg/au/pdf/2020/fourth-industrial-revolution-benchmark.pdf
https://assets.kpmg/content/dam/kpmg/au/pdf/2020/fourth-industrial-revolution-benchmark.pdf
https://doi.org/10.36615/thethinker.v83i1.227
https://doi.org/10.4102/sajim.v23i1.1284
https://doi.org/10.2139/ssrn.3181776
https://doi.org/10.2139/ssrn.4200945
https://www.deloitte.com/global/en/issues/work/gx-preparing-tomorrow-workforce-for-the-fourth-industrial-revolution.html
https://www.deloitte.com/global/en/issues/work/gx-preparing-tomorrow-workforce-for-the-fourth-industrial-revolution.html
https://www.pwc.com/gx/en/services/sustainability/publications/accelerating-sustainable-development.html
https://www.pwc.com/gx/en/services/sustainability/publications/accelerating-sustainable-development.html


E. N. Nfuka 
 

 

DOI: 10.4236/jsea.2023.163005 90 Journal of Software Engineering and Applications 
 

[32] Rogers, E.M. (2003) Diffusion of Innovations. 5th Edition, Free Press, New York. 

[33] Apuke, O. (2017) Quantitative Research Methods: A Synopsis Approach. Arabian 
Journal of Business and Management Review, 6, 40-47.  
https://doi.org/10.12816/0040336 

[34] Cronbach, L.J. (1951) Coefficient Alpha and the Internal Structure of the Test. Psy-
chometrika, 16, 297-334. https://doi.org/10.1007/BF02310555 

[35] ICT Policy (2016) National ICT Policy of Tanzania.  
https://www.mawasiliano.go.tz/uploads/documents/en-1608389026-National%20IC
T%20Policy%20of%202016.pdf   

[36] President-Parlia Speech (2021) Tanzanian President Samia Suluhu Hassan Ac-
knowledges the Central Role That Innovation and Technology Play in the Devel-
opment and Benefit of the 4th Industrial Revolution.  
https://twitter.com/tangibletz/status/1387967239945654275   

[37] Mungy, I. and Shayo, H. (2022) How Digitalisation Accelerates Tanzania’s Eco-
nomic Growth.  
https://dailynews.co.tz/how-digitalisation-accelerates-tanzanias-economic-growth/  

[38] AU-Digital Strategy (2020) The Digital Transformation Strategy for Africa (2020-2030).  
https://au.int/sites/default/files/documents/38507-doc-dts-english.pdf   

[39] UNIDO (2020) Digital Transformation Strategy in Action: Developing a Roadmap 
towards 4IR in Africa “Making the 4IR Work for Africa”.  
https://hub.unido.org/sites/default/files/publications/Report%20on%20Side%20Eve
nt_Making%20the%20Fourth%20Industrial%20Revolution%20work%20for%20Afri
ca_WEB.pdf.pdf   

[40] SA-4IR-Strategy (2019) South Africa Fourth Industrial Revolution-Related Strategies. 

[41] UG-4IR-Strategy (2020) Uganda’s National 4IR Strategy—A Continental 4IR Hub 
That Enables a Smart and Connected Ugandan Society.  
https://ict.go.ug/wp-content/uploads/2020/10/Executive-Summary-Ugandas-Nation
al-4IR-Strategy.pdf  

[42] Akileswaran and Hutchinson (2019) Adapting Development Strategy in Africa. 
China-Africa Joint Research and Exchange Programme Webinar Series Session on 
Harnessing the 4IR for Economic Development.  
https://saiia.org.za/wp-content/uploads/2020/10/3-Kartik-Akileswaran-1.pdf   

[43] Zervoudi, E.K. (2020) Fourth Industrial Revolution: Opportunities, Challenges, and 
Proposed Policies. In: Grau, A. and Wang, Z., Eds., Industrial Robotics—New Para-
digms, Intech Open, London.  

[44] UAE-4IR (2017) The UAE’s Fourth Industrial Revolution (4IR) Strategy. Prime Mi-
nister’s Office, Ministry of Cabinet Affairs & Future.  
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and
-visions/government-services-and-digital-transformation/the-uae-strategy-for-the-f
ourth-industrial-revolution   

[45] Ramaphosa, C. (2020) A National Strategy for Harnessing the Fourth Industrial 
Revolution: The Case of South Africa.  
https://www.brookings.edu/blog/africa-in-focus/2020/01/10/a-national-strategy-for
-harnessing-the-fourth-industrial-revolution-the-case-of-south-africa/   

[46] Signé, L. and Ndung’u, N. (2020) Capturing the Fourth Industrial Revolution—A 
Regional and National Agenda. Brookings Foresight Africa.  
https://www.brookings.edu/wp-content/uploads/2020/01/ForesightAfrica2020_Cha
pter5_20200110.pdf  

RETRACTED

https://doi.org/10.4236/jsea.2023.163005
https://doi.org/10.12816/0040336
https://doi.org/10.1007/BF02310555
https://www.mawasiliano.go.tz/uploads/documents/en-1608389026-National%20ICT%20Policy%20of%202016.pdf
https://www.mawasiliano.go.tz/uploads/documents/en-1608389026-National%20ICT%20Policy%20of%202016.pdf
https://twitter.com/tangibletz/status/1387967239945654275
https://dailynews.co.tz/how-digitalisation-accelerates-tanzanias-economic-growth/
https://au.int/sites/default/files/documents/38507-doc-dts-english.pdf
https://hub.unido.org/sites/default/files/publications/Report%20on%20Side%20Event_Making%20the%20Fourth%20Industrial%20Revolution%20work%20for%20Africa_WEB.pdf.pdf
https://hub.unido.org/sites/default/files/publications/Report%20on%20Side%20Event_Making%20the%20Fourth%20Industrial%20Revolution%20work%20for%20Africa_WEB.pdf.pdf
https://hub.unido.org/sites/default/files/publications/Report%20on%20Side%20Event_Making%20the%20Fourth%20Industrial%20Revolution%20work%20for%20Africa_WEB.pdf.pdf
https://ict.go.ug/wp-content/uploads/2020/10/Executive-Summary-Ugandas-National-4IR-Strategy.pdf
https://ict.go.ug/wp-content/uploads/2020/10/Executive-Summary-Ugandas-National-4IR-Strategy.pdf
https://saiia.org.za/wp-content/uploads/2020/10/3-Kartik-Akileswaran-1.pdf
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/government-services-and-digital-transformation/the-uae-strategy-for-the-fourth-industrial-revolution
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/government-services-and-digital-transformation/the-uae-strategy-for-the-fourth-industrial-revolution
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/government-services-and-digital-transformation/the-uae-strategy-for-the-fourth-industrial-revolution
https://www.brookings.edu/blog/africa-in-focus/2020/01/10/a-national-strategy-for-harnessing-the-fourth-industrial-revolution-the-case-of-south-africa/
https://www.brookings.edu/blog/africa-in-focus/2020/01/10/a-national-strategy-for-harnessing-the-fourth-industrial-revolution-the-case-of-south-africa/
https://www.brookings.edu/wp-content/uploads/2020/01/ForesightAfrica2020_Chapter5_20200110.pdf
https://www.brookings.edu/wp-content/uploads/2020/01/ForesightAfrica2020_Chapter5_20200110.pdf

	2. Retraction Notification-JSEA 16.3 9303069
	3. 加Retracted水印 2-9303069
	Fourth Industrial Revolution: A Readiness Assessment of Project Managers in Tanzania
	Abstract
	Keywords
	1. Introduction
	2. Literature Review 
	2.1. Strategy and Governance Structure 
	2.2. Technology Awareness
	2.3. Human Capital Digital Skills Development
	2.4. Social-Economic Impact

	3. Research Methodology
	3.1. Research Method and Data Collection
	3.2. Reliability Tests

	4. Results and Discussion
	4.1. Generic Information Descriptive Analysis
	4.1.1. Respondents—Gender Distribution  
	4.1.2. Respondents—Distribution by Industry
	4.1.3. Respondents’ Years of Experience in Managing Projects
	4.1.4. Respondents’ Awareness of the Fourth Industrial Revolution
	4.1.5. Initiated Projects Using the 4IR Technologies 

	4.2. Fourth Industrial Revolution Readiness Assessment 
	4.2.1. Strategy and Governance Structure
	4.2.2. Technology Awareness
	4.2.3. Human Capital Digital Skills Development 
	4.2.4. Social-Economic Impact


	5. Conclusions
	5.1. Conclusion
	5.2. Recommendations

	Conflicts of Interest
	References




