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Abstract 
This paper aims to examine additive manufacturing strategy for the 

transformation of the Nigerian manufacturing sector as a significant 

contributor to the gross domestic product as obtainable in advanced world 

economies. State of manufacturing in Nigeria, Challenges confronting the 

manufacturing sector, applications of additive manufacturing, benefits and 

challenges of additive manufacturing were all presented and analyzed.  It was 

discovered that for the manufacturing sector to make significant contributions 

to the country’s GDP additive manufacturing deployment is imperative. To 

address the challenges of additive manufacturing deployment, 

recommendations such as strengthening government-industry-academic 

collaborations, increased public and private additive manufacturing 

investments, establishment of additive manufacturing institutes were made.  
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Introduction 
Globally, manufacturing is perceived to 

be a dominant and influential sector for 

economic prosperity. Profitable 

employment opportunities and the 

presence of highly skilled workforce are 

some of the benefits of a productive 

manufacturing sector in developed 

nations, while a counterproductive 

manufacturing sector is often adjudged 

a retrogression. Developing economies 
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have considered manufacturing as a developmental stimulus, transforming poor 

nations to global economies [1].The leading global economies such as USA, China, 

Germany, Japan, UK etc. owe their economic prosperities to industrial revolutions 

that were driven by advancements in manufacturing capabilities [2].  In most 

emerging economies, manufacturing remains critical to job creation and 

sustainable industrial development. Manufacturing currently accounts for over half 

a billion of jobs globally and around 17 percent of the global workforce of about 

three billion [2].  

In the 21st century, Industry 4.0 has revolutionized manufacturing techniques of 

companies as well as product distribution pattern. Manufacturers are integrating 

new technologies, including Internet of Things (IoT), cloud computing and 

analytics, and AI and machine learning into their production facilities and 

throughout their operations. These smart factories are equipped with advanced 

sensors, embedded software and robotics that collect and analyze data and allow 

for better decision making. This digital technologies lead to increased automation, 

predictive maintenance, self-optimization of process improvements and, above all, 

a new level of efficiencies and responsiveness to customers not previously possible 

[3]. Generally, manufacturing has evolved from labour intensive series of 

mechanical processes (traditional manufacturing) to a set of information 

technology based processes (additive manufacturing) [4]. 

The term manufacturing simply refers to the process of utilizing labour, energy and 

equipment to transform a raw material in to finished product with an enhanced 

value more than that of the raw material [5]. Conventional manufacturing processes 

include casting, machining, forming, joining etc. These conventional 

manufacturing processes are now being largely replaced by advanced 

manufacturing processes such as nano-manufacturing and additive manufacturing 

[4]. Additive Manufacturing (AM) is a new manufacturing method which builds 

3D objects by adding material layer-by-layer to produce the object. These materials 

could be plastic, metal, concrete or human tissue [5]. Additive manufacturing uses 

three dimensional (3D) printing to transform engineering design files into fully 

functional and durable objects. Additive Manufacturing (AM) improves the 

flexibility and convenience of a variety of manufacturing applications and has 

enormous potential to lower manufacturing costs and reduce time to market [6]    

 

STATE OF MANUFACTURING IN NIGERIA 

Nigeria is a country blessed with huge material resources. Non- diversification of 

the economy and under-utilization of these resources, coupled with over-
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dependence on oil export at the expense of agriculture and manufacturing has 

caused a decline in development and low manufacturing added value [7]. In Nigeria 

the Bureau of Statistics reported that nominal GDP growth in manufacturing in the 

Second Quarter of 2016 was recorded at negative 1.02% (year-on-year), 1.09% 

points lower than the 0.07% recorded in the corresponding period of 2015 [7]. This 

accounts for the drop in the contributions of steel, mining, etc. In 2010, the 

manufacturing sector was valued at N3, 578,641.72 million. This represented 

6.55% of the total real GDP in that year. It further grew to N4, 527,445.06 million 

or 7.79% of real GDP in 2011 and to N5, 588,821.69 million or 7.79% of real GDP 

in 2012 [8]. However, growth was highest in 2013, to N7, 233,322.48 million or 

9.03% of real GDP, a value that had not been recorded in decades as shown in 

figures 1 and 2 [8,9,10]. In 2013, Nigeria released the results of its GDP rebasing 

estimates. This trend reveals that the manufacturing sector continually increases 

the GDP from 2010 to 2013. Prior to rebasing of the Nigerian GDP, manufacturing 

included just three activities Oil Refining, Cement and Other Manufacturing. Now, 

the other manufacturing activity has been broken down into 11 different activities, 

bringing the total for the manufacturing sector to 13 as shown in Figure 3. 

From Figure 3, it can be observed that the highest contributing sector is the food, 

beverage and tobacco followed by the textile, apparel and footwear sector. The 

application of additive manufacturing technology such as 3D printing in any or all 

of these sectors can accelerate a rapid growth within the sector and hence an 

increase in the Nigeria manufacturing GDP contribution [11]. 

 
Figure 1: Manufacturing sector contribution to real GDP over time (old series) [9]. 
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Figure 2: Manufacturing sector contribution to GDP post-rebasing [9]. 

 

 
Figure 3: Composition of the Nigerian manufacturing sector in 2013 [9]. 

 

Challenges Confronting the Manufacturing Sector in Nigeria 

Despite the indicated growth of the manufacturing sector in figures 1 and 2 above, 

the contributions of the sector to the GDP is still very low and cannot guarantee 

industrial growth and development. This can be attributed to some of the challenges 

bedeviling the sector. Some of them include:  

i. Inadequate funding and high foreign exchange 

ii. High cost and lack of raw materials  

iii. High insecurity  

iv. Trade policies 

v. Deplorable and non-existent infrastructure 

vi. Lack technological know-how and man power 
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vii. Competition with substandard products 

viii. Multiple taxation 

ix. Non-existent advanced technologies 

x. Lack of technological support for Small and Medium Scale Enterprises 

(SMEs) 

 

APPLICATIONS OF ADDITIVE MANUFACTURING PRINTING 

TECHNOLOGY IN THE NIGERIAN MANUFACTURING SECTOR 

3D printing technology is now used in prototyping with a diverse application in 

architecture, construction, industrial design, automotive design, aerospace, 

military, engineering, etc. It has also gained very useful applications in areas such 

as dental and medical technology, fashion, footwear, jewellery, eyewear, and many 

more. Interestingly, even food is being printed nowadays [12, 13]. The emergence 

of 3D digitizers, 3D sensors and 3D scanners, the possibilities the applications of 

advanced manufacturing techniques is limitless. Recently, NASA has successfully 

tested 3D manufactured rocket components. The technology may be deployed to 

build habitats in space and on other planets. 3D printing technology has been very 

useful. The technology is being used by medical researchers to save human lives 

[14]. 

Nigeria is a very populous nation. This will undoubtedly provide a thriving market 

for consumer goods and products. This necessitates the development and adoption 

of additive manufacturing techniques to keep pace with product demands by 

consumers. One of the most controversial aspects of China’s economic 

engagement with Nigeria is its success at exporting cheap consumer goods to the 

country. This has made many local manufacturing endeavours unviable. Adoption 

of 3DP technology in the country’s manufacturing sector will no doubt reinvigorate 

it, thus ultimately improve the productivity of the country. 

The adoption  of 3D Printing  technology in manufacturing lies with rapid 

prototyping and making of niche products, which dramatically reduces both cost 

and turnaround time for developing prototypes and final products. Hence, time to 

market for products will be significantly reduced due, in part, to faster design and 

prototyping cycles as a result of 3D printings as well as elimination of tooling and 

factory set up time for new products [15].  

Same goes for the use of 3D printing in other areas, such as manufacturing some 

complex automotive parts. It usually can take several weeks or months to 

manufacture some car parts using conventional manufacturing methods. Some 

automotive companies, including big names like Honda, Ford and General Motors, 

are already exploring opportunities to use 3D printing in their production lines. 
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These innovations will cut processing time to merely days. The only vibrant local 

automotive company in Nigeria, Innosson motors, can employ the technology in 

order to significantly reduce processing time and increase efficiency without 

jeopardizing the quality [15].  

In addition, 3DP technology makes manufacturing less labour intensive, uses less 

material, produces less waste, and can use new materials that are light and strong. 

Depending on the material used, products made with 3D printing techniques can 

be up to 65 percent lighter but just as strong as traditionally manufactured products. 

Customization also becomes very easy, triggering new product strategies and 

customer relationships through collaboration with customers to create products. 

This customization feature of 3DP technology will no doubt excite Nigerian 

consumers who are mostly difficult to be satisfied [15]. 

 

BENEFITS OF ADDITIVE MANUFACTURING 

The utilization of additive manufacturing technologies in different industries has 

substantially increased over the last decade, with companies showing real business 

benefits from additive manufacturing investments [16].  Some of the benefits 

offered additive manufacturing include:   

i. Reduced product wastage: Unlike in conventional subtractive 

manufacturing where products are removed continuously to form a new 

product. Additive manufacturing as the name implies adds the products 

layer by layer to form a new product there by reducing material wastage 

to the minimum. This also reduces tooling cost.  

ii. Reduced Time: Components with intricate parts requiring several 

conventional subtractive manufacturing techniques such as machining, 

casting etc can be manufactured in a short time.  

iii. Reduction in capital costs: The huge capital investments associated 

with the procurement of large machines and factory operations will be 

reduced. This will also make assembly lines and supply chain compact, 

thereby reducing maintenance cost and cost of goods. 

iv. Reduced shipment costs: Additive manufacturing techniques will 

reduce transportation costs by eliminating the need for intermediate and 

finished goods shipment from one factory location to another.  

v. Mass Customization and personalization: 3D printing offers great 

opportunity for products to be customized according to the needs of 

individual customers. The shape, appearance and function of a product 

can be tweaked to individual customer’s taste, or the needs of the 

environment it is intended to operate. Products can also be individually 

designed from scratch where appropriate. This ensures possibility of 

high variety products.  

vi. Reduced inventories: Eliminating “headache” of need to stockpile 

large numbers of goods while trying to forecast sales are possible with 

3D printing which could enable manufacturers and retailers to run with 
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less stock, thus, producing only what is needed on demand. However, 

3D printers would still necessitate some level of materials stock for 

operation;  

vii. Localized Manufacturing: Additive manufacturing encourages 

localized manufacturing which stimulates employment opportunities 

and economic growth. 

viii. Light-weight products: Light-weight products with complex lattice 

structure requiring structural strength can be designed and achieved with 

3D printing.  

 

CHALLENGES ASSOCIATED WITH ADDITIVE MANUFACTURING 

For the manufacturing sector to reap the numerous benefits of additive 

manufacturing, the many challenges associated with requires urgent intervention. 

Some of challenges include: 

i. Cost of equipment and materials. 

ii. Required investment and financing. 

iii. Intellectual property protection and security. 

iv. Standards and certification. 

v. Tests and validation. 

vi. Part integrity and repeatability. 

vii. Components size restriction. 

viii. Security concerns i.e. un-regulated weapons manufacture. 

ix. Surface finish 

 

CONCLUSION 

Manufacturing has been globally perceived to be the pathway for a productive 

economy. Additive manufacturing accounts for about 90% of the global 

manufacturing processes. The Nigerian manufacturing sector can contribute 

significantly to the country’s gross domestic product with the deployment of 

additive manufacturing. For this to come to fruition, the following 

recommendations are necessary: 

i. Small and medium manufacturing enterprises should invest in additive 

manufacturing by taking advantage of government interventions. 

ii. Capacity building and training for additive manufacturing needs should 

be given priority. 

iii. Government-industry and academic collaborations should be deeply 

entrenched to expedite investments in the deployment of additive 

manufacturing. 

iv. Public and private investments in additive manufacturing research and 

development should be increased. 

v. Establishment of additive manufacturing institute in every Nigerian 

state capital to provide the technical expertise to help drive innovation 

for global competitiveness.  
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