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Abstract 
Industrie 4 (3D Printing, Artificial Intelligence, Internet of Things and 

Robotics) is a German technology and innovation model for achieving 

inclusive economic development during the 4th industrial revolution. It is a 

digital platform for the creation of new products, services and market as well 

as opportunities for people to interact for improvement in quality and 

affordability of goods and services to enhance quality of life. This paper 

investigates Nigeria’s potentials and readiness for Industrie 4. Content 

analysis of relevant documents obtained from secondary sources on 

Industrie 4 and the current position of Nigerian industrial sector provided 

information for the paper. Results showed that Nigerian industrial sector is 

weak due to its low contributions to the nation’s GDP and employment. The 

nation’s industrial sector utilizes low technology with poor research and 

development activities and operates under weak infrastructure and poor 

industrial environment and therefore remains uncompetitive. The results 

further showed that Industrie 4 requires innovative labour equipped with 

relevant skills and technology under a conducive industrial environment. 

Nigeria’s industrial sector must benefit from the opportunities in the 

Industrie 4 in order to become competitive and relevant in the nation’s 

economic development. The paper recommends necessary policies for the 

adoption of Industrie 4 to achieve a vibrant industrial sector for economic 

development.  
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Introduction  
Manufacturing sector is strategic for 

industrial development. The sector 

produces varieties of goods for human 

comfort and impacts positively on 

various sectors of the economy across 

the globe. The manufacturing sector 

also provides opportunities for 

agrarian economy like Nigeria to shift 

from agriculture to industrial sector 

through the application of the state-of-

art technology and innovation 

(Manyika et al, 2012). Though 

agriculture is the mainstay of the 

Nigerian economy but productivity is 

higher in the manufacturing sector 

under a conducive industrial 

environment. Compared to 

agriculture, the manufacturing sector 

offers special opportunities for capital 

accumulation and contributes to 

aggregate growth.  

Nigeria is the largest economy in 

Africa with high rate of poverty and 

unemployment. In addition, Nigeria 

imports varieties of goods ranging 

from domestic, commercial to 

industrial goods. In 2018, Nigeria 

recorded a total import of $48.7b 

while the total export was $59.5b, 

with crude oil and natural gas 

accounting for 90 % of the total export 

(ECI, 2019). This situation exposes 

the weak condition of the Nigerian 

manufacturing sector and calls for the 

declaration of state of emergency in 

the sector in order to achieve 

economic development. 

It is practically impossible for any 

country to move from low income to 

middle income and advanced into high 

income status without undergoing the 

process of industrialization 

occasioned by innovation and 

technology development. Innovation 

and technology are the real weapons 

for structural transformation in the 

global economy.  

Innovation and technology 

development which enhance the 

performance of the industrial sector is 

a gradual process. According to 

UNIDO (2017), the 1st industrial 

revolution replaced human labour by 

mechanical power, the 2nd industrial 

revolution utilized electric power for 

mass production while the 3rd 

industrial revolution used the 

information and communication 

technologies (ICT) to automate 

manufacturing and other economic 

activities. Presently, most of the 

developed economies have modelled 
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their 4th industrial revolution plan for 

achieving competitive economy. 

Germany in 2014, has introduced the ‘Industrie 4’, characterized by artificial 

intelligence (AI), robotic engineering (RE), 3D printing, the Internet of things 

(IoT) as well as nanotechnology and biotechnology as her 4th industrial 

revolution strategy. Countries like China and Netherlands have also named their 

4th industrial revolution strategies as made in China and smart industry 

respectively. 

Industrie 4 is a digital platform for the creation of new products, efficient service 

delivery and effective marketing strategy to enhance quality of life. The 

technology has several advantages for the benefits of developing countries like 

Nigeria. According to Guterres (2019), the 4th industrial revolution has the 

capability to transform human lives within a short time. It provides 

opportunities in virtually all fields of human endeavours while it is also critical 

for the realization of the Sustainable Development Goals 1, 2, 8, 9 and 10 (No 

poverty, zero hunger, decent work and economic growth, industry, innovation 

& infrastructure and reduced inequalities) 

 

OBJECTIVE OF THE PAPER 

The objective of this work is to explain the nature of statutes for compensation 

for oil pollution.  

With the current poor Nigerian manufacturing sector, the adoption of ‘industrie 

4’ may be a viable alternative for achieving inclusive economic growth. This 

paper investigates Nigeria’s potentials and readiness for Industrie 4 for 

achieving her economic development objectives. 

 

Conceptual Framework and Review of Literature  

Conceptual Framework: Technological Innovation, Manufacturing and 

Economic Development 

Technology and innovation (T&I) are ingredients of wealth creation for 

ensuring good living standards.  T&I are the secrets of wealth creation because 

they add value to the goods and services produced in any society (OECD, 2015). 

Experience has showed that natural resources endowment alone could not 

guarantee wealth. The wealthy nations have the right technology and innovation 

for converting material resources into quality products of economic value. 

Nigeria for example, exports crude oil, cocoa, cashew and other products to 
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technology and innovation giants like the United States (US) and Netherlands 

among others, yet remained poor. These T&I giants add values to these raw 

materials to produce different kinds of products of economic importance and 

export them to Nigeria. Through the value addition mechanism, the T&I 

developed economies have continued to develop their economies by producing 

quality products, creating jobs and generating incomes among other benefits 

(SAB, 2015). Value addition to goods and services through innovation and 

technology development has ensured their competitiveness while the products 

and services of the technology and innovation in poor countries remain 

uncompetitive. Thus, innovation and technology development have continued 

to champion the production of goods and services for wealth creation across the 

globe.  

There is a cordial relationship between manufacturing growth and technology 

development. The manufacturing sector offers special opportunities for both 

embodied and disembodied technological progress (Cornwall 1977).  

Innovation and technological advancement have vital effect on the growth of 

the manufacturing sector because they increase volume and quality of goods 

produced.  Innovation and technological advancement also enhance 

productivity, competition and prices of goods. Scholars (Acemoglu and 

Daron 2009; Zenghelis 2011) have reported that innovation is a driver of 

economic development. They opined that innovation in human capital, through 

investment in research and development (R&D) and knowledge sharing holds 

key to productivity growth and enhance effective resource utilization. This is 

crucial to solving resource constraints, environmental challenges and other 

productivity bottlenecks.  

Since the beginning of the industrial revolution, technology and innovation have 

been responsible for price reduction, productivity improvement, high quality 

products and enhanced competition. Technology and innovation and mass 

production are therefore intertwined. Process innovations reduce production 

costs, enable producers to tap into mass consumption markets. It is practically 

impossible for any country to move from low to middle and high income status 

without undergoing the process of industrialization occasioned by innovation 

and technological development. Innovation and technology are responsible for 

structural transformation in the global economy.  
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Review of Literature 

Economic activities began with the use of human labour and simplest tools. 

However, human labour and simplest tools could not provide the required 

energy for economic activities and was replaced by machines due to drudgery 

and ineffective energy output among other limitations. The replacement of 

human labour with machines marked the beginning of the first industrial 

revolution. The shift in the type of technology employed in manufacturing 

processes is called “industrial revolution”. Industrial revolution can also be 

defined as technological revolution that focuses on the sources of development 

which shapes the world around us (Gehrke et al, 2018). The 1st industrial 

revolution began around 1760s and characterized with the use of steam engine 

as source of power for economic activities. Allen (2009) argued that the first 

industrial revolution in Britain took place due to its unique price and wage 

structure. The 1st industrial revolution witnessed slow pace and required an 

emergence of mechanization of industrial activities. The 2nd industrial 

revolution occurred between 1870 and 1969 with production of steel, iron and 

light bulb and focused on the mass production, electrical energy utilization and 

division of labour (Gehrke et al, 2015). The 3rd industrial revolution, which 

started in 1969, led to the automation of the production process by using 

extensive electronics and information and communication technologies (ICT) 

(Bareto et al, 2017). In addition, computers networks and IT systems in the third 

industrial revolution from 1969 to 2015 were used (Qin et al, 2016). The 

automation in production and intelligent control robots as well as other 

integration gave the breakthrough (Schmidt et al, 2015). The first 3 industrial 

revolutions (the steam engine, the age of science and mass production) have 

transformed our modern society and changed the world around us 

fundamentally (Aulbur and Singh, 2014). 

The 4th industrial revolution started in 2011. The Deloitte (2016)’s report on 

Global Manufacturing Countries and Regions Competitiveness Index showed 

that developed countries came up with their models for the 4th industrial 

revolution. For instance, while Germany nicknamed her 4th industrial revolution 

model as ‘industrie 4’,  ‘smart industry’ was the symbol of the Dutch’s 4th 

industrial  while China and Taiwan termed theirs as ‘made in China’  and 

‘Taiwan productive 4 initiative’ respectively. The United States of America 

(USA), France, Spain and the United Kingdom also came up with their 4th 

industrial connotations. With the advent of the 4th industrial revolution, it is 
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obvious that the world is experiencing a scientific and technological 

revolution.” It is also a warning signal for developing countries like Nigeria and 

Togo to wake up from their slumber. 

 

Methodology 

This paper investigated Nigeria’s readiness to key into industrie 4 model for 

actualizing its economic development objectives. The paper highlighted the 

current state and challenges of the Nigerian manufacturing sector and 

possibilities of the sector to benefit from the potentials of the 4th industrial 

revolution.  The paper relied on secondary data obtained from published 

materials on industrial development and publications of Central Bank of Nigeria 

(CBN) and National Bureau of Statistics (NBS). The materials obtained were 

subjected to content analysis and observation and discussion presented in prose 

 

Findings and Discussions 

The Nigerian Manufacturing Sector: An X-ray 

As at 2020, Nigeria has a population of 201 million people and currently the 

largest and 7th largest country in Africa and in the World respectively. 

According to the Global Population Prospect (2020), Nigeria is projected to be 

the 3rd largest country after India and China by 2050, with a population of about 

401 million, going by the current  2.6 % population growth rate (Wordometer, 

2020). The country is endowed with vast mineral and human resources and 

paradoxically, there is high level of poverty and unemployment. With a view to 

addressing economic challenges, government has focused on developing the 

manufacturing sector as a panacea to unemployment and poverty related 

challenges.  

Despite the various policies articulated by successive governments, the 

performance of the Nigerian manufacturing sector has been declining over the 

past two decades. The Nigerian Economic Summit Group (NESG, 2019) 

reported that Nigerian manufacturing sector worth N12.5 trillion in 2018. The 

sector in 2018, contributed 10 % to GDP, 3.4 % to total exports, and 7 % to total 

employment (employed 5.4 million people). The contribution of the sector to 

the Nigerian economy between 2000 and 2015 was also poor. For instance, 

statistics from the National Bureau of Statistics (NBS, 2016) and Central Bank 

of Nigeria (CBN, 2012) showed that manufacturing sector contributions to the 

Nigeria GDP were: 4.2 % (2000); 3.8 % (2005); 4.1 % (2010); 4.2 % (2015).  
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Some scholars have identified the use of poor technology and employment of 

unskilled labour as reasons for the uncompetitiveness of the Nigerian 

manufacturing sector. For instance, Okejiri (2003) reported that low technology 

is a constraint to high productivity of the Nigeria’s manufacturing sector while 

technological advancements are changing the manufacturing processes and 

products in developed economies. Dipak and Ata (2003) also reported that a 

major challenge facing the Nigerian manufacturing sector is the inability to 

adopt the current advancements in technology which accounts for 

competitiveness of the manufacturing firms in advanced countries like USA, 

China and Germany. The Nigerian manufacturing firms are still using the old 

methods and machineries installed since 1960s and 1970s (Adekoya, 1987).  

The fact also remains that when firms failed to invest in technology, they will 

also be unable to invest in the required skilled labour. Thus, the absence of 

advanced technology and skilled workforce contribute to the low level of 

competitiveness of the Nigerian manufacturing sector, the overall efficiency 

and productivity of the sector (Malik et al, 2004). 

Overall, owing to the above stated factors, the nation’s manufacturing sector is 

uncompetitive as its share in the Nigerian export is very low. The contribution 

of manufacturing sector to employment and GDP was also low. As a result, 

there is increasing rate of unemployment and importation of goods from various 

countries among other economic indicators.  

 

Expected Dividends of Industrie 4 to Nigerian Manufacturing Sector 

Nigeria is the largest market in Africa with opportunity to capture the West 

African subregion. The successful adoption of industrie 4 will ensure the 

production of quality product and delivering excellent services. This will enable 

the country to capture the local market of over 200 million people coupled with 

the West African sub-region and the whole Africa in particular. A viable 

industrial sector will assist Nigeria to provide decent jobs for the teeming 

unemployed and also generate revenue for the government. In addition, 

industrie 4 is expected to boost the performance of the manufacturing sector and 

increase the share of export performance of the sector. This will broaden the 

economic base of the country and reduce dependence on oil as major source of 

foreign exchange earnings.  

The adoption of ‘industrie 4’ by the Nigerian manufacturing is an indication of 

technology advancement in the sector. Manufacturing firms will adopt new 
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methods of production and new market opportunities will open. In addition, new 

technologies allow for more efficient management of manufacturing operations 

of firms, efficient capital utilisation, ability to overcome information barriers, 

outsource of materials and innovation capability.  This will ensure the 

realization of competitive manufacturing sector. 

More importantly, Nigeria is naturally endowed with vast agricultural and 

mineral resources which will be of immense benefit for industrial development. 

Nigeria is the largest producer of cassava and yam and also the 4th largest 

producer of cocoa and a major palm oil producer in the world. The successful 

adoption of Industrie 4 is expected to address the challenges in the value chains 

of these agricultural produce. Minerals like Gold, uranium, are also available in 

the country which may form the raw materials for industrialization once there 

is technology and innovation required for industrialization. The adoption of 

industrie 4 is expected to enhance the conversion of these minerals into products 

of economic importance. 

For Nigerian manufacturing to develop, the product of the sector must be of 

high quality by employing the potentials of Industrie 4 in the production 

processes. Adesina (2017) opined that Africa (Nigeria inclusive) need to 

produce more and better quality products by adding value to available resources 

through the application of the state-of-the-art technology and innovation which 

abounds in Industrie 4 model. 

 

The Necessary Condition for the Adoption of ‘Industrie 4’  

According to UNIDO General Conference 17 (2017), the term "industrie 4.0" 

originates from high-tech project strategy of Germany that promotes 

computerization of manufacturing processes. ‘Industrie 4’ model comprises of 

advancements in Internet of Things (IoT), big data and data analytics, robotics, 

autonomous systems, sensors and automation, and production methods, such 

3D printing, artificial intelligence and additive manufacturing (3D printing) for 

the benefit of the German economy (Qin et al, 2016).  The model regarded by 

many scientists, technology experts and business executives as the fourth wave 

of technological advancement (Rüßmann et al. 2015) is digital or automatic in 

nature. It is related to smart collection and application of real time data and 

information by networking all individual elements in order to reduce 

complexity and cost as well as increase efficiency and effectiveness of 

operations at the long run. 



291   africanscholarpublications@gmail.com                                                                              
 2020 

  

Industrie 4 does not operate in a vacuum but under an efficient and effective 

infrastructure environment, coupled with high intellectual capability. The 

principal components of industrie 4 (Internet of Things, 3D printing, Artificial 

intelligence and big data analytics), work best under stable power supply, broad 

band Internet and efficient transport system and infrastructure among other 

necessary infrastructure. The World Development Report (2019) states that 

investments in ICT, road, port, and municipal infrastructure on which firms, 

governments, and individuals rely to exploit technologies to their full potential 

are very crucial in order to benefit from ‘industrie 4’. If adequate care is not 

taken, the opportunities in ‘industrie 4’ may elude developing country like 

Nigeria, considering the current poor state of infrastructure. ‘Industrie 4’ can 

only work successfully under robust technological infrastructure, a digitally-

skilled workforce, well secured work systems and efficient governance 

structures. However, the current state of infrastructure, the level of digital skills 

in workforce, the level of security and adequacy of governance structures in 

Nigeria are still very poor. According to the Institute for Security Studies 

(2018), the initial conditions for industrial development- basic infrastructure 

and human capital, financial depth and barriers to entry did not exist in Africa 

(Nigeria inclusive). 

Thus, a stable electricity network and a good Internet or telecommunication 

network will be required for Nigeria to benefit from Industry 4.0, otherwise 

there will be increase in the gap between developed and developing countries’ 

economic development. Investment in ICT infrastructure is a must for Nigeria 

to benefit from the potentials of ‘industrie 4’. As at 2019, about 48 percent of 

the Nigerian population still lack access to the Internet connectivity while 33 

million people lack access to mobile telephone (GOR, 2019). The Global 

Analysis and Assessment of Sanitation and Drinking Water (UN-Glass, 2019) 

reported that 36 percent of the Nigerian population lack access to improved 

drinking water. Digital infrastructures, including efficient, reliable and widely 

accessible broadband communication networks and services, data, software, 

and hardware are the foundations for the digital economy.  

 

The Potentials and Challenges of Industrie 4 

As a potent technology and innovation-packed model, the industrie 4 is 

expected to spur many significant changes in virtually all sectors of the 

economy. These changes will bring about shifts in power, wealth and 
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knowledge. ‘Industrie 4’ enhances building of new virtual world to forecast the 

faults and activate maintenance processes automatically or self-organized the 

operation of logistics such as unexpected and abnormal changes (Sing, 2018). 

Industry 4.0 model has been reported to have short-term potential to produce 

more efficient processes and higher-quality goods at reduced costs. It is 

expected to trigger shifts in power, shifts in wealth, and knowledge. One basic 

fact about ‘industrie 4’ is that advances in knowledge and technology are 

required to actually benefit from its potentials. 

Industry 4.0 has been reported to have effects on job creation and job cuts 

depending on the prevailing circumstances. The model may lead to the 

elimination or transformation of existing jobs. The manual and routine jobs that 

are easily automated are most likely to be phased out while demand for other 

jobs will increase. The introduction of smart sensors, robots and the Industrial 

Internet will require new types of skills and ultimately change the labour 

landscape. More so, low-skilled jobs will be replaced by machines while highly-

skilled jobs would be created. The creation of highly-skilled jobs requires sound 

education system with adequate infrastructure, support for research and 

development (R&D) and adequate funding.  

The current system of Nigeria education, characterized by poor funding, 

incessant strike action by the lecturers may not be able to produce highly skilled 

workforce for the adoption of industrie 4. Governments at all levels must 

declare a state of emergency on education, in terms of adequate funding and 

good management system in order to produce highly skilled human resources 

and adopt the industrie 4 model. The educational system should be able to equip 

students with solid literacy, numeracy and problem-solving abilities coupled 

with sound ICT skills. Those already in the labour market need to upgrade their 

skills through in-house training or otherwise for them to be well equipped and 

adapt to the use of industrie 4 potentials.  

More importantly, Nigeria must made adequate investment in energy, transport, 

information and communication technologies and irrigation infrastructure in 

order to keying into industrie 4. This becomes necessary because adequate and 

quality infrastructure are essential for industrie 4 to thrive. This becomes 

necessary because good quality infrastructure enhance productivity and 

improvements in all sectors of the economy. 

  

Conclusion and Recommendations 
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Conclusions 

The current poor manufacturing sector cannot make meaningful contribution to 

the Nigerian economy unless its challenges are addressed. The sector requires 

adequate and functioning infrastructure (electricity, road, transport and water) 

to work efficiently. The sector also needs to develop technologically and adopt 

innovation that will enable it to produce quality products of international 

standards. Adoption of Industrie 4 is a strategic option for making Nigerian 

manufacturing sector competitive.  

 

Recommendations 

There is need for technology upgrading in the sector to achieve competitiveness. 

The adoption of industrie 4 is an option for enhancing the performance of the 

sector. 

Provision of adequate and quality infrastructure like electricity, road, transport 

and water are vital to enhance the development of the sector 

There is need for the provision of digital skill and knowledge for the labour in 

the manufacturing sector. This will enable the sector to benefit from the 

potentials of industrie 4.  
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