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ABSTRACT 

The overall objective of this study was to examine how automation affects 

employment in the manufacturing industry in Tanzania, the case study of Coca Cola 

kwanza Ltd at Sam Nujoma Road Mikocheni Light Industrial Area in Dar es 

Salaam.This study aimed to: determine the influence of automation on the 

performance of manufacturing industries; understand the extent to which automation 

has affected jobs, skills, and wages in manufacturing industries; establish staff 

awareness on the cost and benefits of automation in the manufacturing industry. In 

this study, both descriptive and inferential analyses were used in the analysis of data, 

the descriptive analysis was conducted by indicating frequencies and percentages 

while the inferential analysis was performed through simple regression to indicate 

the connection between automation and employment in a company. 

 

All department staffs with a total number of 700 employees at Coca Cola kwanza 

were evaluated andthe major findings shown that the emergence of automation into 

the production process caused a decrease in the production cost per unit output 

through the time-saving, minimum workforce, and defect rate in production, meaning 

that employment of automation increases manufacturing performance.Also findings 

of this study shown that automation in manufacturing industries contribute in 

increasing unemployment level as automated machines are replacing human workers. 

 

The research concludes that automation plays important role to an organization and it 

has enabled Coca Cola kwanza company to increase and maintain better 

performance, such that with automation, the manufacturing industries can improve 

their performance in terms of improving product quality and production capacity, 

improve speed and output, and reducing product variability leading to reduction of 

production costs. But automation has also resulted in decreasing the number of 

workers in the company to a high extent, whereby many normally skilled workers in 

manufacturing industry have been replaced by fewer highly skilled workers. 

Therefore the study recommended that the government and manufacturing industries 

should cooperate in adopting new technology and developing strategies that will be 

beneficial to the society and industries.  
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CHAPTER ONE 

INTRODUCTION 

1.0 Background of the Study 

Advancement of technology has led to the rise of automation in many Sub-Saharan 

Africa (SSA) countries that have greatly affected employment and productivity in the 

manufacturing industry(Jamesh and Mohammed, 2018). Industrial automation in the 

manufacturing industry involves the use AI so that the manufacturing process can be 

conducted with least human intervention (Jammes and Smith, 2005), through the 

application of different control systems to enable operating equipment to carry out 

tasks on their own. During the 1930s Japan was the first developer and leader in 

developing equipment that facilitates manufacturing automation, the term automation 

was established about 1946 to explain how manufacturing industries has increased 

the use AI in operating their activities such as production process (David, 

2015).However, the situation has now greatly affected employment in developed 

countries due to the high advancement of technology that has transferred many 

industrialized economies (Jamesh and Prakash, 2018). Usually developed countries 

are countries with good social and economic development(De Jong et al. 

2008).Developed countries have been greatly affected by automation indifferent 

ways(Bainbridge, 1983). For example the Dongguan City in China, the employment 

rate is low due to the automation of many manufacturing processes. 

 

The industrial history in the world had several phases in which the first industrial 

revolution was characterized by steam power, followed by the second industrial 

revolution characterized by the age of science and mass production, and the third 

industrial revolution with semiconductors, mainframe computing, personal 

computing, and the internet- the digital revolution (Schwab, 2017).  

 

Fourth Industrial Revolution also known as the Industrial 4.0 is simply explained as a 

digital transformation of manufacturing and related industries and creation 

process(Lu and Weng, 2018).Industrial 4.0 is advance, which was labeled by Klaus 

today's technology Schwab as a new revolution, and it was first publicly introduced 
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in 2011 by the German federal government (Kagermann et al., 2013). According to 

Ford (2009) fourth industrial revolution refers to the intelligent networking of 

machines and process for industries with the help of information technology. The 

industry is comprised of advancement of technology in production process which is 

predicted to be the source of gaining competitive advantages to manufacturing 

industries and high economic development (Drath and Horch, 2014), whereby 

Automation in this revolution has been determined to increase impact to the workers 

in the world within a few years, though it has already affected many employees in 

many different industries and different countries both developing and most 

developed countries (Schwab, 2017). 

 

Technology has facilitated good performance of production industries by creating 

products and providing services that meets customer’s needs and wants. Due to 

changes in technology also several human aspects have been greatly improved but 

also affected by it (Acemoglu and Restrepo, 2018).Industrial 4.0 is important to 

manufacturing industries and economic development because industry 4.0 or 

industrial revolution facilitates manufacturing industries around the world the ability 

to create a higher top and bottom-line value, higher production value, reducing risks 

and eliminating waste and boosting country development (Klaus, 2016). 

 

Industrialization in Tanzania began around 1961 after independence which was 

characterized by a shift in roles of the state and private sectors. First in the Private 

sector industrial development was driven to the mid-1960s known as the first five 

years of the development plan in (1964- 1969) (James, 1996). Second in a “shift in 

the role of the state” the industrial development was driven in 1967 to mid-1980 

which was known as second and third five years development plan. But also to the 

private sector driven industrialization after 1986 reflecting in Economic Recovering 

Program (ERP) and Economic and social action program in 1989- 1992 whereby 

liberalization and privatization were on practice(Helleiner,1994). The government 

developed and stimulated other sectors that add value to the national income and 

employment by establishing several strategies after realizing that all phases of 
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industrialization were characterized by low productivity, low market share, lack of 

innovation, and entrepreneurship skills (Jamesh and Prakash, 2018). The major 

strategy developed was Sustainable Industrial Development (SID) the policy of 1996 

- 2020 with the major objective of improving sustainable development of the 

industry to stimulate the private sector.  

 

The national development vision (TDV) 2025 of Tanzania was established in 1990s 

for the major purpose of the social and economic development of the country. 

National development vision 2025 requests to actively mobilize the people and 

resources toward the achievement of shared goals and transforming Tanzanian 

economy from a low and market-dependent agriculture economy to semi-sustainable 

semi industries by 2015(Wangwe et al. 2014), whereby the country developed this 

vision to promote and implement high-quality livelihood, peace, stability and unity, 

good governance, learning society and a competitive economy capable of increasing 

economic growth (Wangwe et al. 2014). Also, the suitable industrial development 

policy (SIDP) of 1996-2020,is the policy established to improve country economy 

where it declared the government's decision to phase the public sector out of 

productive activities and allow the private sector to become the principal vehicle for 

economic growth(Tan et al. 2015). It is known that indeed, manufacturing industries 

in Tanzania and any other country in the world contribute to economic growth in the 

country. 

 

Hence the available policies in Tanzania aimed at adapting industrial 4.0 in the 

manufacturing industry to improve the Tanzanian economy despite its low GDP and 

low capital to implement and adopt technological changes. The sustainable 

development goals (SDGs) are a worldwide plan which was established for the major 

purpose of strengthening universal peace in large freedom and also building the 

millennium development goals, recognizing human rights, and achieving gender 

equality.SDGs are aimed at achieving sustainable development in economic social 

and environmental fields, and achievement of millennium development goals. The 

Tanzanian government aims to create chances of jobs for millions of young 
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Tanzanians and building a modern economy for the country and its people(Wangwe 

et al., 2014). 

 

The Tanzanian government has a well-established Long Term Perspective Plan 

(LTPP) 2011/12 – 2025/26 that provides guidance in regard to the country's 

development directions that are intended from TDV 2025, by analyzing quantitative 

targets that can help to measure our performance. The Established LTPP was 

categorized into three Five Year Development Plan (FYDPs), whereby each category 

has a theme to underpin the thrust and priority interventions. The First Five Year 

Development Plan 2011/12 – 2015/16 (FYDP I),with a theme of “Unleashing 

Tanzania’s latent growth potentials”, The second Five Year Development Plan 

2016/17 – 2020/21 (FYDP II), with a Theme of “Economic transformation and 

industrialization for human development”, The third Five Year Development Plan 

2021/22 – 2025/26 (FYDP III)which focuses on “Realizing competitiveness - led 

export growth”. 

 

The industry 4.0 in many countries of Africa including Tanzania is always viewed as 

an opportunity to facilitate the country’s social-economic growth development 

(Jamesh and Prakash, 2018). Hence, digital transformation which is mainly caused 

by the use of smart technologies offers beneficial potential as well as beneficial to all 

manufacturing industries in the world. Many Sub-Saharan African (SSA) countries 

are now trying to adopt these rapid technological changes that will help them to cope 

with the current developments especially of their competitors (Dais, 2014). Despite 

the impact that industry 4.0 might generate to manufacturing industries like 

increasing the social-economic level, the adoption of the current smart technology is 

still very low in African countries including Tanzania (Drath and Horch, 2014). 

However African countries are ready to adopt these changes in the manufacturing 

industry but they are facing a cost implication as a challenge to adopt the industry 

4.0. Therefore Africa including Tanzania faces poor capital to adopt new technology 

in their manufacturing industry to fight and expand the global market. 

 



5 

 

Employment of automated machines in manufacturing industries around the world in 

both developed and developing countries such as Tanzania is beneficial and 

important for the development or growth of manufacturing industries in the global 

market by achieving competitive advantages and development of the country's GDP 

(Weiss and Julilian, 2015). With automation, the manufacturing industries can 

improve their performance in terms of improving product quality and production 

capacity, improving speed and output, and reducing product variability leading to 

reduction of production costs (Kagermann et al., 2013). However, employment of 

automation requires high capital compared to human labor, despite every 

manufacturing industry desire to adopt industry 4.0, lack of enough capital has been 

a big challenge to many manufacturing industries around the world especially to the 

developing countries like Tanzania. 

1.2 Statement of the Problem 

Automation is the result of the fourth industrial revolution, which aimed at increasing 

productivity and efficiency in the manufacturing industry that has added value to the 

whole product lifecycle(Lu and Weng, 2018). As the aim of any manufacturing 

industry is to minimize costs and increase productivity to gain competitive 

advantages, Levy and Murname (2003)shows that automation has been one of the 

better ways that any manufacturing industry mayuse to minimize cost by employing 

automated machines and robots, but also automation as the result of the development 

of technology, it is the source of national development and living standard. 

 

Harron(1939)concluded that’ Automation plays an important role to any organization 

or manufacturing industry by reducing industrial production costs associated with 

generating output which help the organization or industry to generate profit and 

achieve the stated goals and objectives, but again due to the ability of the machines 

or robots of working faster and at efficiency way that’s helps to reduce 

manufacturing cycle time compared to human resources in terms of production 

effort, also automation improves the quality of product or services offered to the 

customers or help to meet the customers satisfaction, automation facilitate space 

utilization in the organization or industry so as to enable other activities to take place 
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smoothly, as space utilization is always an important aspect in the working place 

simply because they provide space for other activities to be conducted and good 

arrangements, automation or robots as the result of technology has enabled to reduce 

wastes in the working area and decrease costs on waste and most important 

automation in the world has been seen as the major source of development and 

increasing the living standard of people(Klaus, 2016). 

However, the effect caused by automation has not been explained in developing 

country like Tanzania especially on employment, again the previous studies in 

Tanzania are too old to rely on the present context as to whether automation has a 

positive or a negative impact to the development of the country and living standard 

of people. Automation has been a threat to lots of jobs to many employees as it is 

replacing them at work, it is determined that in 2030 almost all of our jobs will be 

taken off by automatic machines such as robots, as most of the companies have seen 

it favorable to them since they facilitate in cost reduction but also improve the 

production process. Hence employment will be only for machines shortly and due to 

this income gaining will be very low that results in a low standard of living to the 

people but again increases stress to the employees who lose and those who think 

their jobs are at risk Harron (1939). 

 

Hence this study has enabled to find out and understand how automation has affected 

and will affect employment in the near future in the society and how automation has 

facilitated to improve and maintain manufacturing industries' performance in terms 

of production capacity.  

1.3 General Objective 

The main objective of this study was to examine how automation affects 

employment in the manufacturing industry in Tanzania.  

1.3.1 Specific Objectives 

More specifically the objectives of the study are as follows; 

i. To understand the extent to which automation has affected jobs, skills, and 

wages in manufacturing industries. 
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ii. To determine the influence of automation on the performance of 

manufacturing industries. 

iii. To establish staff awareness on the cost and benefits of automation in the 

manufacturing industry. 

1.4 Research question 

i. What extend automation has affected jobs, skills, and wages in 

manufacturing industries? 

ii. What is the influence of automation on the performance of the 

manufacturing industry? 

iii. What staff awareness needed to be established based on the cost and 

benefit of automation in the manufacturing industry? 

1.5Significance of the Study 

The study has a great contribution to the existing knowledge in the manufacturing 

industry as it helps to understand the impact of automation on employment in the 

manufacturing industry. Automation has been greatly known as a source of the 

positive impact such as the increase of worker productivity by reducing production 

costs while producing a high level of output, but the study alsohelps to know how 

automation has positively and negatively affected jobs and performance of 

manufacturing industry, in other word the study helps to know how greatly has 

automation has affected social income in developing countries and also knowing the 

important measure that the government and private sector should take to increase 

employment of human labor and the performance of manufacturing industries . 

Additionally, it serves as a stepping-stone for further research about this topic and 

general knowledge concerning any research. 

1.6 Scope of the Study 

To make the scope of the study practicable, this research is focusing on the impact of 

automation on employment however restricted on how automation has affected jobs, 

skills and wages, the influence of automation on the performance of manufacturing 

industry that has also helped to create staff awareness on cost and the importance of 

automation in production process. The study has also considered an evolutionary 
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economic model in the manufacturing industry stick to Coca Cola Company based in 

the Dar es Salaam region, this has enabled us to explain how the displacement of 

labor in the manufacturing industry has been caused by automation.  

1.7 Organization of the Study 

This research is organized into five chapters. 

Chapter one provides the general introduction about the entire study the background 

of the study, statement of the problem, general and specific objectives, the 

significance of the study, and scope of the study. 

 

Chapter two discusses the theoretical review as well as empirical review. However, 

the researcher has reviewed related literature from different scholars regarding the 

impact of automation on employment in the manufacturing industry in Tanzania and 

again the researcher has highlighted conceptual definitions, the conceptual 

framework of the study, and the research gap that presents the relationship between 

dependent and independent variables.  

 

Chapter three includes and presents the methods and approaches that were used in 

this research study to collect relevant information. The chapter is also explaining the 

research design and techniques to be employed, again the study area is described and 

justification for its selection is provided. But also this chapter describes the sampling 

and data collection procedures and how the data was collected and analyzed.  

 

Chapter four of the study focused the Presentation and Discussed the Research 

findings. 

 

Chapter five presented the Summary, Conclusion and Recommendations. It ends 

with the list of bibliography and appendices attached with this report. 
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1.8 Limitation and Delimitation of the study 

 1.8.1 Limitations  

(i) Inaccessibility of data or information 

The researcher faced the limitation on data availability because some of the 

information are confidential to the management to reveal them, but also due to the 

fight against corona virus it was hard to personally collect data in the Coca Cola 

company.  

 

(ii) Budget Constraints 

The researcher faced fund inadequate compared to the study requirement, as the 

family members sponsored the researcher. Due to this the researcher used single case 

study so as to cover financial constraints while ignoring some important information 

from other developed countries.  

 

(iii)Time  

The time assigned for research work was not enough to cover all aspects in large area 

more than selected areas and respondents. The study is wide and its impact is 

growing rapidly with the developing technological changes, hence time was not 

enough to consider more case studies. 

 

1.8.2 Delimitations  

To solve the above limitations, the researcher tried to assure the respondent that the 

information shared will academically be used for this study and not exposed to the 

public through a statement of confidentiality in the questionnaire, that has helped in 

obtaining required data from respondent. The researcher collected some 

questionnaires to some of the department, as it was hard to meet other respondent 

due to Corona virus diseases, where it was also hard to interview some workers in 

the company to avoid close social distance. 
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The researcher had to find other source of money generated by himself so as to solve 

money constraints. The researcher used only one case study of Coca Cola company 

in Dar es salaam so as to solve time issue, as the time required to produce this paper 

was limited and the study in general is big and it required more time to collect 

important data. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Conceptual Definitions 

2.1.1 Automation 

Automation is a conversion of the work process, a procedure, or equipment to 

automatic rather than human operation control. Automation can simply be explained 

as all machines used in manufacturing industries that replace human labor, or the 

works that are performed by machines, which were performed by human labor before 

the introduction of machines, artificial intelligence, or robots (Schwab, 2017). 

According to Bainbridge (1983), Automation refers to the way of using automated 

machines in controlling business operations. In other words, automation can be 

explained as a machine that perform its work automatically such as production 

activities with the use of low inputs or human labor. Automation is a result of 

technological changes whereby the machines are capable of operating themselves 

without direct human control. Automation has been observed as the most technical 

means for improving and increasing the production capacity while reducing 

production costs. Here are some types of automation: 

2.1.2 Industrial Automation (IA) 

Industrial automation is the kind of automation, which involves all industry that uses 

robots, and other automated equipment or uses the automatic machine in the 

industrial operations or activities(David, 2015). Good examples of industrial 

automation machines are robots that assist with heavy liftings such as Forklift and 

other potentially dangerous task and they work alongside humans. Again the 

software automation does help in playing an increasingly critical role in the working 

lives of humans. 

2.1.3 Business process automation (BPA) 

Business process automation refers to all organizations that do not involve the 

production organizations but they use automation to improve the efficiency and 

effectiveness of operations (Schwab, 2017). Various tools are used across areas such 
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as HR, accounts, and control management essentially creating a back-office function 

but without people.  

2.1.4 Robotic process Automation (RPA) 

Again robotic process automation is the kind of automation in which the software is 

used in a certain circumstance to augment process performance and perform complex 

tasks, they possess an ability to perform and fulfill a primary in one critical area such 

as customer order processing, and perform many other organization functions at a 

required time and efficiently even those that could be done by a human being 

(Schwab, 2017). 

2.1.5Intelligent process automation (IPA) 

Intelligent Process Automation refers to the software that uses artificial intelligence 

(AI) to learn how to mimic human-computer interactions and deliver intelligent 

outcomes, but also IPS is a machine learning a type of AI that enables computers to 

adapt, change and even test different approaches based on data retrieval 

(Bainbridge,1983). 

2.2Manufacturing Automation 

It has been defined by many scholars meaning ' A use of automated machines in 

production of goods and services provision such as artificial intelligence, robotics, 

data science and quantum computing to gain competitive advantage by producing 

good quality and high level of output, with the use of minimum number of 

inputs(Stewart, 2015). Technological changes have contributed greatly to the 

development of productivity in the manufacturing industry but also it has been a 

threat to human labor as it leads to unemployment. 

2.3Theoretical Review 

2.3.1Task-Based Theory 

The task-based approach is a theory originated to explain how one can be able to 

differentiate between task and skills, so as to provide knowledge on how human task 

is being replaced by automated machines and what human skills are demanded in the 

manufacturing industry which is also known as a Routine- Biased Technical Change 
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(RBTC). Levy and Murname (2003) established this simple theory, which explains 

how fast technology changes, takes place of works performed by human workers and 

human skills. The advancement of the technology has led to emergence of automated 

systems in the manufacturing industries which has contributed greatly to replacement 

ofhuman beings. While the situation has created job opportunities to the high skilled 

laborers, a number of unskilled and low skilled laborers become unemployed. 

 

This theory was further explained and elaborated by Autor, David and Dorn (2013) 

explaining the problem of employment caused by automation in the US, where it was 

investigated that in developed countries employment were changing between 1980 

and 2005, where there were three levels of skills known as low-level skilled labor, 

middle-level skilled labor, and high-level skilled labor. The researcher in this theory 

is trying to explain how technological changes have led to labor demand regardless 

of the level of skills they possess, although automation is a threat to both developed 

and developing country like Tanzania by reducing the rate of employment in the 

manufacturing industries, this theory explains how automation is also contributing in 

creating employment opportunity based on the level of skills. Hence this study is 

guided by the theory of Task-Based Theory which states that, although automation 

contributes to unemployment also it creates job opportunities to highly skilled labor. 

 

Regarding the Task-based model, Bessen(2017) developed a model that combines 

automation of task and occupation, with the statement that, automating a task is 

different from automating an occupation. He tried to explain more on how 

automation creates jobs opportunity to people drawing attention to the 1980s when 

the desktop publishing software automated some tasks. For example, the introduction 

of computers reduced the opportunity of jobs to typesetters but also increased the 

employment of graphic designers. 

 

Hence this theory is related to the study as it explains what is the impact of 

automation on employment in both developed and developing countries, but also 

considering how it contributes to creating employment opportunities and how 
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manufacturing industries are benefited from automation. Therefore this theory has 

helped to prove thatin spite of automation being a source of unemployment in 

manufacturing industry, automation also contributes to create employment 

opportunities, then the researcher has used this theory to see how automation creates 

jobs and what kind of skills that will be required in the manufacturing industry. As 

for this theory, automation indeed participates a lot in creating jobs although it is for 

a very low extent as only a few numbers of workers will be employed to manage 

automated machines, where 60 workers can be replaced by one automated machine 

operated by only two highly skilled workers.  

2.3.2Theory of wages 

The theory of wages is an approach that was established by an economist John. R. 

Hicks in 1932. The theory explains the determination of payment of labor which was 

further extended by Harron(1939). In this theory, John Hicks established the idea of 

biased technical progress i.e., a factor bias in technology change such that the theory 

has analyzed the progress as well as how it can affect the production of income as the 

major factor of the social-economic growth and development. 

 

This theory views Technological changes positively as it is a source of development 

to both developing and developed countries especially in increasing the country’s 

GDP, the theory of wages states that, increase of technology can lead to the 

development of manufacturing industry in the way of increasing productivity and 

reduction of production cost through established automation. The manufacturing 

industry has been benefited with the change of technology, wherein another hand 

technological change that has lead to the establishment of automation, robots, or 

Artificial Intelligence has been a source of unemployment in the manufacturing 

industry in developing countries like Tanzania though it has greatly affected 

developed country. 

 

Many organizations in Tanzania are now applying automated machines, which are 

known as Manufacturing Automation. Manufacturing automation is simply a way in 

which industries use Artificial Intelligence or robots in the production process, 
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manufacturing automation is categorized into three categories (David, 2015). The 

theory of wages has also explained automation in three different aspects as follows, 

first fixed automation, which can easily be explained as an automated production 

facility in which sequence of processing operations is fixed by the equipment 

configuration. For example, machines transfer lines in the automotive industry 

(David, 2015). Second, programmable automation elaborated as a form of 

automation used in the production of products in batches(David, 2015). For example; 

numerical machine control tool. And third is flexible automation, which refers to an 

extension of programmable automation (David, 2015).This theory relates to the study 

as it consider technological changes as the major reasons for the development and 

use of automation in the manufacturing industry, as most manufacturing industry 

changes with the changing environment, meaning that if the usage of automation is 

the best way to reduce production cost and obtaining more benefit, the theory 

implement and use automation machine to maintain and increase market economy. 

 

Therefore as for this theory, it is quite true that technological changes help 

manufacturing industries to gain competitive advantages from its competitors and in 

the global market, as automation plays a great role in manufacturing industries by 

boosting production capacity and reducing production costs. Hence this theory has 

helped to provide evidence to what extent automation contributes to better 

manufacturing performance and country development, where the researcher analyzed 

how technological changes can improve manufacturing industry performance.  

2.4Empirical Review 

This research study is not the whole and conclusive in dealing with the issue relating 

to the impact of automation on employment in the manufacturing industry. Other 

researchers have been researching and postulating features that are the factors which 

explain the influence automation in the manufacturing industry, different 

academician and economist have been relied on and discussed the impact of 

automation on employment in the manufacturing industry in both developing and 

developed countries. Therefore, several views and experiences have been learned and 

shared among different countries regarding automation. 
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2.4.1Scholar’s Views and Experiences in General 

An increase in technology which has resulted in the establishment and use of 

automation in manufacturing company has been a threat to human labor as it has led 

to a high rate of unemployment because automated machines take over human labor. 

According to Leontief (1983) people around the world may thus face mass 

unemployment shortly that will result in the luck of income distribution and 

unemployment benefit. This means automation has greatly affected jobs in both 

developed and developing countries as it is predicted that by 2030 almost all-human 

labor will be replaced by automation. But other scholars have noted that automation 

has also led to the breaking down of education, that in the future there will be higher 

education requirements, whereby only highly skilled people will be hired(Wolfgang, 

2016). 

 

However, automation or the use of Artificial Intelligence (AI) in the manufacturing 

industry has been viewed by other scholars as one of the most important aspects that 

influence better organizational performance by increasing production capacity and 

reducing production cost. According to Stewart (2015),changes brought by 

automation in the manufacturing industry can help develop production quality and 

enable an organization to penetrate and sustain into the global market, facilitate the 

organization to obtain competitive advantages by enabling the organization to reduce 

the number of inputs in production of products and services while producing large 

number of output, in other words these changes reduces production cost. Since to that 

industrialization has been one of the major aspects for economic development in 

developing and developed countries, automation has been used to maintain and 

develop manufacturing industry as they can perform work for 24 hours, but also they 

reduce injury at workplace and production of high product level while reducing cost. 

 

It is evident that automation is a big source of development in developed countries 

like the US (Frey, 2013).  But also technological development has to lead to the 

unemployment problem, simply because human labor is replaced by machines or 

robots and most lower and middle-skilled labor (Micco, 2019). It was estimated that 
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shortly 47% of United States' jobs will be lost due to the implementation of 

automated machines in the manufacturing industries. Again job opportunities are at 

risk in developing countries of Asia shortly (Frey, 2013). According to Hughes 

(2011), developing countries of Asia such as Cambodia, Philippines, Indonesia, and 

Thailand are at high risk of losing jobs about 56% in the coming decades. 

 

In African countries like Tanzania already people are facing employment problems 

although the adoption of new technology is at a very low level, unemployment in 

African is the big problem caused by the emergence of new technology that has 

made unemployment to a global phenomenon (Piketty, 2014). It was also found that 

in developing countries risks of jobs differs, where it was estimated to range from 

55% Uzbekistan to 85% in Ethiopia. Therefore it was found that automation can 

increase countries' GDP by increasing production capacity in the manufacturing 

industry but also increases the problem of unemployment globally. 

2.4.2 Jobs, skills, and wages 

Automation has affected jobs, skills and wages in a different way especially in the 

manufacturing industry, According to Keynes (1930) development of technology 

have been a source of unemployment to both developed and developing countries, as 

the use of machines and robots in the manufacturing industry has been replacing 

human labor and skills, this is because only a few and highly skilled labor are 

employed to operate the machines. Humankind around the world will face 

unemployment problems that will also lead to a decrease in countries' GDP and low 

levels of income caused by the rapid change of technology (Manyika, 2013). 

Regarding to this there are several sectors that are and will be directly affected by 

automation in manufacturing industries such as producing, developing, and 

supplying sectors (Pasinetti, 1981). 

 

In the case of African countries automation has led to a high rate of unemployment in 

several countries including Tanzania, low standards of living, scarcity of job 

vacancies, and low wages has remained and continued in extremely high levels 

(Swai, 2014). Again in Tanzania, the evidence shows that most educated people are 
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facing job problem which leads to the poor livelihood of families who expected to be 

saved by their educated children. According to Msingwa (2013), employment to 

people who complete schools and colleges is unstable, that has led to an increase of 

unemployment problem in Tanzania. The increase of technology has also led to 

discrimination of employees regarding their level of skills and job opportunities in 

North Africa, whereby 2.14%, 18.9%, and 17.4% of unemployment level was found 

in 2010 to African countries of Algeria, Egypt, and Morocco. 

 

As for developed countries like the United states of America and China the 

technology is moving very faster compared to developing countries, where most of 

the manufacturing industries use artificial intelligence or an automated machine to 

compete in the global market. The study of the Foundation for Young Australians 

(FYA) discovered that about 60 percent of young people will lose their jobs in the 

next 10 to 15 years (Stanwick, 2014). Development of technology in developed 

countries such as the US has placed employment at risk as more automated machines 

are employed (Micco and Pages, 2018), but also the evidence shows that about 28% 

of US industries workers are at risk due to automation as people are replaced by 

machines or robots, the evidence proved that new technology has substitute more 

jobs in occupations and sectors (Frey and Osborne, 2017). The countries like 

Germany, South Korea, and USA which are developed countries are said to put 

workers at risk due to high speed of technological changes, as robots and machines 

are highly employed in their organizations compared to human labor. 

 

Therefore as many scholars in this study regarding the extent to which automation 

has affected jobs, skills, and wages in manufacturing industries it was found that 

most people lose jobs due to new technology as they are replaced by automated 

machines both in developed and developing countries.  

2.4.3 Performance of automated manufacturing industries 

Some scholars have agreed that automation is a result of high technology but also has 

increased productivity and reducing a high hazard work environment. According to 

Autor (2015) Automation truly substitute for workers as it commonly predetermined 
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to do so, journalists and even expert commentators tend to overestimate the extent of 

machine substitution for human labor and ignore the strong complementarities 

between automation and labor that increase productivity, raise earnings and augment 

demand for labor. Winick (2018), Graetz and Michaels (2015)studied the impact of 

robotics on productivity using macroeconomic research where panel data conducted 

from 14 industries in 17 countries between 1993 and 2007, was found that the use of 

robots or automation raises countries average GDP growth rate by 0.37% and 

productivity about 0.36% respectively. Even a small increase in the level of robot 

productivity can increase output enormously if the robots and humans are sufficiently 

close substitutes (Berg et al., 2018). This evidence support argument that automation 

increases manufacturing industry performance. 

In Africa development or growth of manufacturing industries has greatly contributed 

to global GDP of 1% and 10%, whereby manufacturing industries in Tanzania 

contribute 8% of countries' GDP (Wangweet al. 2014). Tanzania’s economy was 

increasing due to the modification of the manufacturing sector where it passed 

through different phases from a government-controlled socialization economy to 

market liberalization through policies embracing private sector growth and foreign 

direct investment (FDI) (Wangwe et al. 2014). Hence the evidence shows that 

Tanzanian manufacturing industries are trying to adopt the new technology to 

transform the country's economy of the manufacturing industry into a competitive 

and dynamic semi-industrial economy by 2025. From the recent survey done by 

Wangwe, (2014) in Tanzania around 2010 to 2012, the main determinant of good 

performance of the manufacturing industry found is the access to new technology or 

adaptation of new technology in the manufacturing industry that help to increase 

production capacity. A country like Iran as for the study conducted by Zahraee 

(2016) shows that the country has low level of technology in manufacturing 

industries which hinders the performance of manufacturing sectors.  

In developed countries such as the US, the level of technology is high and most of 

the manufacturing industries are performing well in the market, according to 

Kaplinsky (1989) the country that has adopted new technology has less pressure to achieve 
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large economies of scale. Brynjolfsson and McAfee (2014) discovered that an increase 

of technology helps in increasing production capacity in manufacturing industries, 

but again advancement of technology will negatively affect employment especially 

to lower and middle skilled workers. It was also proven that automation in 

manufacturing is beneficial as it increases the production capacity but also it 

contributes a lot in increasing the country's economy (Ford, 2009).  

Therefore from the studies done by many scholars, it was found that automation is a 

source of good manufacturing performance and development of country both in 

developed and developing countries, as manufacturing industries that have employed 

automated machine they increase the performance by reducing production cost and 

increasing production capacity. 

2.4.4 Industries awareness on the cost and benefit of automation 

One of the major aspect that some scholars have concluded on automation in the 

manufacturing industry is growing, meaning that automation is a source of industry 

growth and expanding but also country's development, hence the industry owners 

should know what benefits automation may bring to them and be aware of the costs 

of machines employed to know if it facilitates production cost reduction (Weiss, 

2015). Artificial intelligence or the use of machines in the manufacturing industry 

has been seen favorable and beneficial in terms of both financial and non-financial 

aspect, hence staff or industry owners should know these benefits as well as costs 

while adopting them. Industry owners should consider several costs while adopting 

machines such as Financial costs, Acquisition costs, installation costs, maintenance 

costs, software update costs, and cost of staff training. 

 

Industrial development in Tanzania has been one of the major strategies which were 

established aimed at developing the country's GDP and productivitycompared to 

other developed countries. The Tanzanian manufacturing industry has employed 

automation machines in the workplace to increase industrial performance and 

contribute to the development of country’s GDP, the price control act of 1973 was 

intended at controlling monopoly pricing power of domestic producers by permitting 
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the government to implement full price control in the manufacturing industries. 

Manufacturing industries in Tanzania such as food processing, textile and clothing, 

chemicals, beverages, leather products, and paper products contribute to the country's 

GDP, due to this the Tanzanian government established and introduced two major 

policies known as sustainable industrial developmentpolicy ( SIDP) 2020 and 

Tanzania Development Vision (TDV) 2025  in 1996 with the main purpose of 

designing a suitable plan for industrializing Tanzania so as the country may become 

semi-industrializedby 2025 (Tandari, 2004).This means the government is trying to 

increase the GDP of the country, hence awareness is important as it will help to 

know what benefits automation has to the country. 

 

Therefore from the studies conducted awareness of the benefit and cost of 

automation in the manufacturing industry is very important as it was found that,  staff 

awareness will help to provide the basis for future innovation by building a solid 

base of operations based capabilities, skills and knowledge within the business due to 

decisions implemented ( Slack and Lewis, 2008). 

2.5Conceptual Framework of the Study 

This study focuses on two main variables that form the conceptual framework 

(Independent and Dependent variables). According to (Adam and Kamuzora, 2008) 

Conceptual framework is a model of how theory makes logical sense of the 

relationship among the several factors that have been identified as important to the 

problem. This narrative outlines presentation of variables to be studied and 

hypothetical relationships between and among the variables. 

 

There are two variables in this conceptual model, the dependent variable and 

independent variable. According to (Sekaran and Bougie, 2010) a dependent variable 

is the variable of primary interest of the researcher as he/she wants to improve or 

explain it and the independent variable is one that affects or influences or contributes 

to the dependent variable. The dependent variable of this study is employment while 

independent variables are Automation and performance. The conceptual framework 

shows that when manufacturing industries are automated the positive expectation 
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will be better manufacturing industry performance while the negative expectation 

will be high capital costs, more skilled labor, and high rate of unemployment. 

The anticipated outcome performance of the automated manufacturing industry is 

low production costs and high production capacity. While the anticipated 

performance of the manufacturing industry or the industry that uses human labor in 

production faces direct high production costs and poor production capacity. 

Therefore, automation increases manufacturing industry performance while reducing 

the rate of employment to employees. 

 

Figure 2. 1:Conceptual Frameworks for the Research 

 

Source: Researcher 2020 

 

2.6 Research Gap 

Through highlighting previous different studies from the theoretical reviews, 

empirical reviews and conceptual studies the researcher established the evidence that 

there is a gap needed for this study to be carried on. The researcher revealed that 

many studies have been conducted in developed countries and it was concluded that 

labor shortage, high staff turnover in some regions such as Europe, North America, 

and Japan, is caused by automation (Swai, 2014), and it was approximated that 
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around 2030 machines or robots will take over human resources, due to the level of 

education skills and technology which are quite different in comparison to 

developing countries. But in Tanzania one of the biggest challenge facing the 

business today is the high unemployment rate which in other hand is caused by the 

increase of technology, meaning that technological changes have led to the 

establishment of automation which is a source of unemployment in the 

manufacturing industry in Tanzania.  

 

Again the research discovered the previous studies in Tanzania are too old to rely on 

the present context as to whether automation has a positive or a negative impact to 

the development of the country and living standard of people, from this gap, there 

was a need to plan and conduct this study as it hasmainly helped to determine the 

impact of automation on employment in the manufacturing industry in Tanzania.  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Research design 

Research design is being defined as a framework that displays how problems under 

investigations will be solved (Muyingo, 2010). Descriptive research design has been 

used to meet the objectives of the study by enabling the researcher to analyze 

relevant aspect in the layout. According to Hair et al. (2000), descriptive research 

uses a set of scientific methods and procedures to gather data and create data 

structures that display the existing situation. This design used both qualitative and 

quantitative methods of collecting data through open ended and closed ended 

questions, whereby open ended questions helped to come up with an important useful 

mechanism that displays the content validity of the numerical variables obtained 

from closed ended questions. Hence descriptive research design has been used in this 

study to determine the impact of automation on employment in manufacturing 

industries.   

3.2Area of the study 

This research was conducted in the Dar es Salaam region where many manufacturing 

industries are located and Coca Cola Kwanza Company was selected for data 

collection because of a direct impact on the sample of respondents that are the 

population from the researcher. In Tanzania there is a lot of manufacturing industry 

that contributes to 8% of the country's GDP, registered manufacturing industries are 

approximated to be 220 with the main activity of creating consumer products such as 

food, beverages, tobacco, textile, furniture, and wood allied product. From the 

number of all manufacturing industry in Tanzania, the researcher used Coca Cola 

Company to analyze the impact of automation on employment in manufacturing 

industries. Coca Cola Company is a food beverage manufacturing industry that has 

the head office structured in Dar es Salaam founded in 1996. Therefore the study was 

conducted at Coca Cola company based in Dar es salaam region. The reason to select 

this city is that data are accessible and available in a simple way compared to another 
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city but also most of the manufacturing industries are using many automated 

machines. 

3.2.1Population of the study 

 

The population can simply be explained as all people from whom the required 

information can be obtained. According to Grinnell and Williams (1990), the 

population is a sum of people or items which the study is concerned" where the 

target population in statistics is the specific population about which information is 

desired (Kigotho, 2014). Hence this study consisted the population of Coca Cola 

kwanza Ltd staff in Dar es Salaamat Sam Nujoma Road Mikocheni Light Industrial 

Area, involving all department staffs whereby the total number of employees at Coca 

Cola kwanza is 700. 

3.2.2Sampling procedure 

 

The researcher in this study used non-probability as the sampling technique, which 

includes judgmental (purposive) sampling techniques and convenient sampling 

techniques. Purposive sampling is a kind of non-probability sampling whereby the 

researcher select members of a population-based on his judgment. Purposive 

sampling is based on the researcher's judgment and purpose of the study while the 

convenience sampling technique is a non-probability sampling technique where 

subjects are selected due to their convenient acceptability and proximity of the 

researcher (Kothari, 2007). 

 

Regarding the nature of the study, the researcher applied judgmental sampling as a 

non-probability method to select respondents from Coca Cola Company in Dar es 

Salaam, to represent the entire population. Due to this the researcher selected 

respondents, about 88 workers from different department in the Coca Cola company 

out of the total population to represent the enter population using this method, where 

questionnaires were used to obtain relevant and required information. 
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3.2.3Sampling size 

The sample size of this study was drawn from the total population of all workers at 

Coca Cola kwanza Ltd Company found in Dar es Salaam. Coca Cola kwanza has 

about 700 employees including Accounting Department, Sales Department, 

Marketing Department, Distribution Department, Procurement Department, and 

Electrical units. Therefore, the Slovin formula was applied to get the sample size of 

the study from the total population, which was formulated by Slovin (1960). Slovin 

formula is computed as follows; 

 

n = 
𝐍

𝟏+𝐍𝐞𝟐
 

 

Where by:  

 

n = Sample size 

N = Population size (number of department employees) 

e= Marginal error which is 10% equal to 0.1 

Then,  

n =700 

1+ 700 (0.1)2 

 

n =  700 

1+700* 0.01 

 

n = 700/8 = 87.5 ~ 88 

 

                                  Therefore, sample size (n) = 88 
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Table 3. 1: Units of sample 

No Department Sample size Percentage 

1 Financial department 2 2.27% 

2 Sales department  13 14.77% 

3 Marketing department 18 20.45% 

4 Distribution department 25 28.41% 

5 Procurement department 21 23.86% 

6 Electrical unit  4 4.55% 

7 Human resource department  5 5.68% 

 Total     88             100% 

 

Source: Researchers’ Construction 2020. 

3.3Data collection methods 

Obtain and come up with reasonable and concrete recommendation and suggestions 

that has also helped the researcher to meet his objective in this study, the researcher 

used four data collection methods which are “interview, observation, questionnaire 

and documentary review regarding the impact of automation on employment in the 

manufacturing industry.  

3.3.1Interview 

An interview is one of the best and easy data collection methods that can help in 

obtaining relevant information for the study, as the interview allows open-ended 

questions compared to other primary data collection methods. An interview is simply 

referred to as the verbal conversation between two people to collect relevant 

information for the study. According to Bogdamand Biklen (2003),interview is a 

purposeful conversation between the interviewer and the interviewee that is mainly 
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aimed to obtain ideas, opinions, and feelings of the interviewee. The interview is 

always guided by semi-structured questions which the researcher may use them to 

obtain batter information from one person about a particular phenomenon. Structured 

and semi-structured interviews was conducted to get in-depth views about perception 

and opinions related to the study (Mason and Routledge, 1994). 

 

Therefore, the researcher in this study applied this method to interview the 

management team of Coca Cola Company and employees from different departments 

in order to solicit information regarding the impact of automation on employment in 

Coca Cola company. The researcher in this study used the interview method as it 

facilitated in observing and verifying the data according to voice expression and 

gestures of the respondents.  

3.3.2Questionnaire 

Simply referred to a research collection method that involves or consists of a set of 

questions that aimed to gather relevant material from a respondent of the study. It 

consists of closed-ended questions and open-ended questions, whereby open-ended 

questions are a long-form question that provides a respondent with the ability to 

elaborate their own thoughts. While closed-ended questions are those that can simply 

be answered by simple ‘yes’ or ‘no’. According to Kothari, (2007)are tools of data 

collection that are to be given to respondents. Therefore the researcher used this data 

collection method to obtain important information related to the general knowledge 

of the impact of automation on employees in manufacturing industries. 

3.4 Types of data  

Primary data was collected and used in this study to get the required information. 

3.4.1Primary data  

According to Kothari (2007), are data that will be collected by a researcher through 

the use of interviews and questionnaires and are those which are fresh and collected 

for the first time also not been published yet and are more reliable, authentic, and 

objective. The primary data in this study were obtained from the respondents using 
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different source of primary data collection methods including questionnaires (both 

open and closed questions) and interviews. 

3.5Data Analysis and Interpretation 

To meet the researcher's objectives in this study, data was collected using both 

qualitative (content analysis) and quantitative data (descriptive statistical analysis). 

These data were summarized, coded, and analyzed in response to the specific 

objectives of the study to see if the findings of the researcher meet the specific 

objectives of the study. Qualitative and quantitative data were descriptively collected 

and analysis, based on the data and information collected from interviews and 

questionnaires from the respondent in response to the specific objectives of the study. 

Quantitative and qualitative data we reorganized, computed and analyzed in 

frequency, cumulative frequency, percentages, tables, and graphs to present and 

analyze the results from the study’s specific objectives for the batter interpretation 

and easy understanding.  

 

To determine the extent to which automation has affected jobs, skills, and wages in 

manufacturing industries is the first specific objective of the study, that was 

qualitatively and quantitatively analyzed to see what impact automation has on jobs, 

skills, and wages. The data and information are presented using the Statistical 

Package for Social Science (SPSS). 

 

To determine the influence of automation on the performance of manufacturing 

industries is the second specific objectives of the study which was quantitatively and 

qualitatively described, tabulated and analyzed from questionnaires, by the use of the 

Statistical Package for the Social Sciences (SPSS), to meet the objective of the study 

and to know exactly what variables have an impact on the study. 

 

To establish staff awareness on the cost and benefits of automation in manufacturing 

industries is the third specific objective of the study that was descriptively analyzed 

by the use of Statistical Package for the Social Sciences (SPSS) from the data 

collected by interview and questionnaires.  
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3.6 Reliability 

Reliability of data concerns its consistency, according to Brownlee (2003)Reliability 

refers to the opportunity to reproduce the explanations and is related to the exactness 

of the tool used for technical remarks. In this study validity and reliability is 

enhanced by considering the Coca Cola company found in Tanzania specifically in 

Dar es Salaam and some companies in a developed country and to ensure reliability 

all interviews and focus group discussions were scheduled and familiarization of 

questions were done. As the data was collected from the Coca Cola Company in Dar 

es Salaam and other company in a developed country by the use of secondary 

sources, therefore they are reliable.  

 

3.7 Validity  

Validity according to Trochim (2005) is a quality of the research as to whether it has 

measured what it was supposed to measure. Hence this study has selected and 

created better research questions in the required and proper way, and also chose and 

selected respondents to interview who had access to relevant information in response 

to questions, that has enabled the researcher to successful obtain the required 

information. 

3.8Ethical considerations 

Ethical consideration is an important part in a research, According to Bryman and 

Bell (2007) Research participants should not be subjected to harm in any ways 

whatsoever and the safety and the privacy of research participants has to be 

guaranteed. 

 

In considering ethics in this study the respondents were informed in advance on their 

freedom to provide required information regarding the study that gave them freedom 

to accept or reject as information was collected for those who are willing to do so. 

Again for assurance of respondent safety that this study and information they 

provided was basically for academic purposes, the questionnaires did not demand 

their names meaning that nothing bad will happen in the future to them. Hence the 

reasons and purpose of the study was explained to them. 
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CHAPTER FOUR 

DATA ANALYSIS ANDPRESENTATION OF FINDINGS 

4.1 Introduction 

This chapter analyzes and presents the collected data from the field. The target of the 

research was to examine how automation affects employment in the manufacturing 

industry in Tanzania. Furthermore, the chapter discusses the demographic 

characteristics of the participants including gender, and age, levels of education, and 

working experience of the respondents.  

4.2 Demographic characteristics of the respondents (N=88) 

In this section the analysis of the characteristics of the demographics of respondent 

are explained and discussed. It summarizes gender, and age, levels of education, and 

working experience of the respondents, hence this demographic was studied so as to 

know gender contribution of the population. The results of the demographic 

information of participants are indicated in Table 4.1. 

Table 4. 1:Demographic characteristics of the respondents 

Demographic                            Category Frequency Percentages (%) 

Gender 

           Male 50 56.8 

           Female 38 43.2 

           Total 88 100 

Age 

18-28 years 11 12.5 

            29-39 years 44 50 

            40-50 years 26 29.5 

           51 years and above 7 8 

           Total 88 100 

Education Level 

           Certificate 2 2.3 

           Diploma 12 13.6 

           Bachelor 55 62.5 

           Masters 19 21.6 

           Total 88 100 

Working 

experience 

< 5years 28 31.8 

           5-10years 49 55.7 

          10years + 11 12.5 

           Total 88 100 

Source: Researchers’ Construction 2020 
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4.3 The influence of automation on the performance of manufacturing 

industries(N=88) 

The study intended to examine the influence of automation on the performance of 

manufacturing industries. The participants were asked to indicate their responses to 

show how automation influences the performance of manufacturing industries. 

Figure 4.1 shows the findings from the participants in a Likert scale form. 

 

Figure 4. 1: The influence of automation on the performance of manufacturing 

industries 

Source Researchers’ Construction 2020 

4.3.1 Automation has helped to reduce total production costs 

Findings in Figure 4.1 show that74(84.1%) of the respondents agreed, 7(8%) of the 

respondents strongly agreed, while 4.5% of the respondents neither agreed nor 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Strogly Agree Agree Neutral  Disagree Strongly

Disagree

Automation has helped to reduce total production costs

Automation has enabled our products and services to be delivered in time

Automation has reduced rework of products

Automation has improved production capacity of company’s products

Automation has greatly improved quality products



33 

 

disagreed, and 3(3.4%) of the respondents disagreed that the automation has helped 

to reduce total production costs.  

4.4 The extent to which automation has affected jobs, skills, and wages in 

manufacturing industries (N=88) 

The study intended to understand the extent to which automation has affected jobs, 

skills, and wages in manufacturing industries. The participants were asked to indicate 

their responses to show the extent to which automation has affected jobs, skills, and 

wages in manufacturing industries. Figure 4.2 shows the findings from the 

participants in a Likert scale form. 

Figure 4. 2: The extent to which automation has affected jobs, skills, and wages  

Source: Researchers’ Construction 2020 

4.5 Staff awareness of the cost and benefits of automation in the manufacturing 

industry(N=88) 

The study intended to establish staff awareness of the cost and benefits of automation 

in the manufacturing industry. The participants were asked to indicate their responses 
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to show staff awareness on the cost and benefits of automation in the manufacturing 

industry. Table 4.3 shows the findings from the participants 

Table 4. 2:Staff awareness of the cost and benefits of automation  

 

*f = Frequency, % = Percent 

Source: Researchers’ Construction 2020 

4.6 Regression analysis results 

The simple linear regression was performed to cross-check the relationship between 

automation and employment in the manufacturing industry. Thus, the study treats 

automation as an independent variable and employment as a dependent variable. The 

study first looked at the assumption of normality and autocorrelation by skewness 

and kurtosis, and Durbin-Watson respectively. Findings in Table 4.2 indicate the 

skewness and kurtosis of the dependent variable (employment). 

Table 4. 3: Test for normality 

 N Minimum Maximum Skewness Kurtosis 

Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

Employment 88 2.0 3.8 -.110 .257 -.560 .508 

Valid N 

(listwise) 
88 

      

Source: Research field data 2020 

Statement 
YES NO Total 

F % F % f % 

 Automation plays a significant role in 

maintaining workers safety at workplaces  19 21.6 69 78.4 88 100 

Automation facilitates the reduction of production 

costs. 53 60.2 35 39.8 88 100 

 The employment of automation requires high 

capital expenditure. 
47 53.4 41 46.6 88 100 

Automation requires a higher cost of maintenance.  
38 43.2 50 56.8 88 100 

Automation reduces and eliminates the routine 

manual and clerical tasks. 
53 60.2 35 39.8 88 100 
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As indicated by George and Maleri (2010), to prove the univariate normal 

distribution the acceptable asymmetry and kurtosis values are between -2 and +2. 

Since the values of skewness (-0.110) and kurtosis (-0.560) lie within the range, then 

the dependent variable (employment) is normally distributed.  

 

Table 4. 4:Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error of 

the Estimate 

Durbin-

Watson 

1 .884a .782 .775 .29811 1.647 

 

a. Predictors: (Constant), Automation,  

b. Dependent variable, Employment 

Source: Research field data 2020 

 

Findings in Table 4.4 indicate the overall Pearson correlation coefficient (R) of 0.884 

for the independent variable (automation). This extent of R shows that there is a 

strong positive correlation between automation and employment in a company.  

Moreover, findings in Table 4.4 show the R-square (coefficient of determination) 

where automation explains about (0.78) 78.2% of the proportional change (variation) 

in the employment in a company. The rest of the variation 0.218 (21.8%) is 

explained by other factors not studied in this research. The proportion of R-squared 

shows that the model is good in explaining the changes in the dependent variable 

caused by the changes in independent variables. 

Furthermore, in Table 4.3, the Durbin-Watson test was checked to inspect the 

existence of autocorrelation. In regression model the observations (residuals) should 

be independent. When the observations are made over time, successive observations 

are likely related. In the absence of autocorrelation (related to subsequent 

observations), Durbin-Watson statistics should be in the range of between 1.5 and 
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2.5. Since the statistic value (i.e. 1.670) of the Durbin-Watson test from Table 4.2 is 

within the given range, then this reveals that there is an absence of autocorrelation 

and this depicts the fitness of the data. 

 

Table 4. 5:ANALYSIS OF VARIANCE (ANOVAa) 

Model Sum of Squares Df Mean Square F Sig. 

1 

Regression .745 1 .745 4.176 .044b 

Residual 15.349 86 .178   

Total 16.095 87    

 

a. Dependent Variable: Employment,  

b. Predictors: (Constant), Automation 

Source: Research field data 2020 

Furthermore, the goodness of the model was tested by using ANOVA as shown 

in Table 4.4. The hypothesis for testing goodness that the model fit included; 

H0: There is no goodness of fit of the dependent variable against all independent 

variables.  

H1: There is a goodness of fit of the dependent variable against all independent 

variables.  

Since the p-value (0.000) is less than 0.044, then, the null hypothesis is rejected 

in favor of an alternative hypothesis. These findings show that the goodness of 

fit of the model is significant at (F=4.176, p<0.05, N=88). Statistically, the 

findings reveal that the model is good to forecast the impact of automation on 

employment in a company. 
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Table 4. 6:Unstandardized and Standardized Coefficients 

Model Unstandardized Coefficients Standardized 

Coefficients 

T Sig. 

B Std. Error Beta 

1 
(Constant) 3.521 .294  11.975 .000 

Automation -.343 .168 -.215 -2.044 .044 

 

Dependent Variable: Employment 

Independent Variable: Automation 

Results in Table 4.6 reveals that automation is negative statistically significant at 

(t=-2.044, p<0.05, N=88).Furthermore, findings in Table 4.5 also show 

Unstandardized Coefficients where automation has an influence on employment at 

B = -0.343. This shows that for every change of one unit in automation in a 

company resulting in a change (decrease) in employment level by 0.343. Findings 

depict that as automation adoption in a company results in a decrease in the level of 

employment. Hence, by using Unstandardized Coefficients from Table 4.6, the 

model of the study, Employment = 𝛼 + 𝛽 (Automation), becomes;Employment = 

3.521- 0.343 (Automation). Where 𝛼 = constant, and 𝛽 = Coefficient of automation 
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CHAPTER FIVE 

DSCUSSION OF THE FINDINGS 

5.0 Introduction 

This chapter discusses results that have been presented in chapter four. The 

discussions of results are based on study objectives by providing details of the study 

findings.  

5.1 Demographic characteristics 

From the study, the researcher presented the level of gender of participated in a 

study. The analysis of gender in this study facilitated the researcher to know the 

contribution of males and females across the study population. Results in table 4.1 

show that most of the participants 50(56.8%) were males and 38(43.2%) of the 

participants were females. Findings revealed that the number of males were higher 

than females. These outcomes imply that both male and female were included and 

contributed in the study, though the large number of respondents found in the 

industry during the study were males. The difference in gender numbers came in 

because of available participants in the industry where males were found more in the 

departments than females. The findings are the same with Mutwiri (2018) where half 

of the respondents in the study were males. The findings by this study were also 

supported by Ouma (2018), Ukpabio, and Siyanbola (2017), Nyoike (2019) where a 

large portion of their studies was occupied by males. Also, their findings demonstrate 

the higher participation of males than females in manufacturing activities. 

The study sought to describe the age distribution of participants. Findings reveal that 

most of the participants during the study had 29-39 years with 44(50%) participants 

followed by 40-50 years with 26(29.5%), 18-28 years with 11(12.5%) participants, 

and 51 years and above with 7(8%) participants. Results display that most of the 

participants during the study were in the working-age groups. The results of this 

study are also supported by other scholars(Harris, 2018; Afriyie, Du, and Musah 

2019), whereby in their study, the majority of the respondents were in the working-

age group. 



39 

 

Moreover, Table 4.1 indicates the education level of participants during the study. 

Results display that most of the participants fall in the bachelor's degree level of 

education with 55(62.5%) participants followed by the master's degree with 

19(21.6%) participants, diploma with 12(13.6%) participants, and certificate with 

2(2.3%) participants. Thus, participants who attained a bachelor's degree level of 

education extensively dominated the study. Moreover, the results depict that during 

the study there were few participants with a certificate level of education. The overall 

results of education across the respondents reveal that at least employees in the 

company had an education which assisted the accuracy of the provided information.  

Findings in Table 4.1 indicate the working experience. In which 49(55.7%) of the 

participants claimed that they had 5-10 years length of working experience followed 

by 28(31.8%) of the participants who claimed that they had less than 5 years length 

of working experience, and 11(12.5%) of the participants claimed that they had 10 

years and above the length of working experience. These results show that most of 

the respondents during the study had 5-10 years length of working experience in their 

operations, this confirms that the responses from these respondents were reasonable, 

since, they had time to experience automation activities in their operations. 

5.2 The influence of automation on the performance of manufacturing 

industries 

The study analyzed the influence of automation on the performance of manufacturing 

industry based on different factors, and the following findings were found. 

5.2.1According to how automation has helped to reduce total production costs 

Findings in figure 4.1 reveal that the majority of the respondents agreed that 

automation has helped to reduce total production costs. This is under the fact that the 

products which are produced through the automation need less number of workforce 

in the production process. The low cost of production is a significant indicator of 

production performance in any industry. Industrial automation in the manufacturing 

industry involves the use of intelligent machines in factories so that the 

manufacturing process can be conducted with minimal human intervention. This is 

also supported by David (2015) in the theory of wages which stated that an increase 
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of technology can lead to the development of the manufacturing industry in the way 

of increasing productivity and reduction of production cost through established 

automation. 

This argument was supported by Beckman and Rosenfield (2008), and Stewart 

(2015) who argued that cost is the key indicator of the performance objectives and is 

mainly significant to those businesses that compete directly on price.  

Moreover, the findings of lower production cost brought by automation were also 

witnessed by Lin and Chen (2012),  who indicated that one major driver for the 

adoption of cloud computing in SMEs is the reduction in costs and operational 

overheads associated with the support and maintenance of internal company-owned 

Information and Technology (IT) infrastructure and services. However, by 

eliminating internal IT services to reduce these production costs and effectively 

outsourcing internal IT departments to the "cloud", companies no longer need to hire 

people or need to significantly reduce the work of existing IT jobs in their 

companies. This is one of the most fundamentally overlooked points regarding the 

promotion of cloud computing within organizations by the IT staff that cloud 

adoption will potentially replace. Therefore, this clearly shows that the coming of 

automation into the production process brought about a decrease in the production 

cost per unit output through the time-saving, minimum workforce, and defect rate in 

production. 

5.2.2 Automation has enabled our products and services to be delivered in time 

Findings in Figure 4.1 display that 58(65.9%) of the respondents strongly agreed, 

24(27.3%) of the respondents agreed, while 6(6.8%) of the respondents disagreed 

that the automation has facilitated commodities and services to be distributed in time. 

Findings reveal that the majority of the respondents strongly agreed that automation 

has enabled products and services of the company to be delivered in time.  

Speed is an important goal of operational performance in a basic sense that speed 

denotes the time between the beginning and the end of the process. This is the 

elapsed time. This may be related to clearing external events. For example, from the 
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time a customer requests a product or service to the time the customer receives the 

product or service. Thus, the automated machines have a high speed in producing 

products compared to the manual machines which need the workforces to accomplish 

the task who may sometimes be too tired to maintain their level of efficiencies. 

The findings of the study are similar to Njagi (2012) where the research revealed that 

completely automated industries scored higher on the improved speed of undertaking 

internal processes, achieved to deliver their products more consistently,  and at the 

same time succeeded to keep factors causing poor dependability under control. This 

in turn led to reduced costs derived from higher dependability. 

The findings of the study are also supported by the theory of wages by Harron (1939) 

which indicated that it is quite true that technological changes help manufacturing 

industries to gain competitive advantages from its competitors and in the global 

market, as automation plays a great role in manufacturing industries by boosting 

production capacity and reducing production costs and processing time which 

facilitate in time delivery to the customers. The constant supply of the products from 

the company tends to retain the customers whereby the customers become confident 

about the sufficient supply of the demanded products. 

5.2.3 Automation has reduced rework of products 

Findings in Figure 4.1 display that 58(65.9%) of the respondents agreed, 28(31.8%) 

of the respondents strongly agreed, while 62(2.3%) of the respondents disagreed with 

the statement that the automation has reduced the rework of products. Findings 

reveal that the majority of the respondents agreed that automation has reduced the 

rework of products. Since the automated machine to a great extent does not need the 

interference of human efforts in producing the products, then, the possibility of 

producing products with no or less defect is high compared to manual machines 

which to a great extent need the efforts of a human being to accomplish the task. 

For instance, the study by Njagi (2015), showed that the use of automated systems 

allows faster and more accurate medical operations, such as preliminary ECG or 

radiography and laboratory analysis of human genes, serum, cells, and tissues. ATMs 
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reduce the need for banks to obtain cash and conduct transactions. Generally 

speaking, automation is the reason for the transformation of the global economy from 

industrial work to service industry in the 20th and 21st centuries. Wangwe (2014) in 

Tanzania also talked about the performance of automated machines in Tanzania 

where around 2010 to 2012, the main determinant of good performance of the 

manufacturing industry found is an adaptation of new technology in the 

manufacturing industry that helps to increase production capacity. 

Furthermore, the study by Fry and Osborne (2017) also found that the use of 

automation technology solves this problem for the company and improves speed and 

accuracy while reducing costs and maintenance costs. The study revealed that the 

probability of sheet metal calculation is 0.82, and the probability of metal refining 

and bidding operators is 0.88. Since this sub-industry can automate processes and has 

the motivation to achieve this goal, the manufacturing potential of metals, metal 

products, machinery, and equipment can be considered to have a high potential for 

automation.  

Therefore, the findings of this study and other scholars depict that since the 

automated machines produce products with less or no defects, then, there is a very 

low possibility of product rework. This can save time, reducing cost, and at the same 

time results on-time delivery products to customers. 

5.2.4 Automation has improved the production capacity of the company’s 

products 

Findings in Figure 4.1 display that54(61.4%) of the respondents agreed, 29(33%) of 

the respondents strongly agreed, 4(4.5%) of the respondents disagreed, and 1(1.1%) 

of the respondents strongly disagreed the statement that the automation has improved 

production capacity of company’s products. Findings reveal that the majority of the 

respondents agreed that automation has improved the production capacity of the 

company’s products. Among the key target of automated technology in the 

production process is the production performance in terms of quantity, quality, and 

less processing time. The majority of the respondents during the study confirmed the 

impact of automation in the companies in terms of productivity. This was also 
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witnessed by Ford (2009) who proved that automation in manufacturing is beneficial 

as it increases the production capacity but also it contributes a lot in increasing the 

country's economy.  

The efficiency determination of the automated production process is nearly 

connected to the production capacity. The production expansions in the company are 

characterized by the success efficiency that can be achieved by selecting the best 

design solution, thus automating the production process. This fact was also aligned 

by Tomov (2017) who indicated that the production in automated machines depends 

on many parameters, such as processing accuracy, speed, temperature, and 

management mode.  

Harron (1939) in the theory of wages also depicted that the automation positively 

affected the production capacity to both developing and developed countries 

especially in increasing the country’s GDP, the theory also stated that increase of 

technology leads to the development of manufacturing industry in the way of 

increasing productivity and reduction of production cost through established 

automation. 

5.2.5Automation has greatly improved quality products 

Findings in Figure 4.1 display that 56(63.6%) respondents agreed, 24(27.3%) of the 

respondents strongly agreed, 7(8%) of the respondents disagreed, and 1(1.1%) of the 

respondents neither agreed nor disagreed the statement that the automation has 

greatly improved quality products. Findings reveal that the majority of the 

respondents agreed that automation has greatly improved quality products. 

 As indicated by Stewart (2015) automation involves the use of control systems and 

information technology to reduce the need for human work in the production of 

goods and services such as artificial intelligence, robotics, data science, quantum 

computing, internet-of-things. Since automated machines use less human efforts in 

production and more advanced technology, then the possibility of producing products 

with high quality is high as these machines reduce the defect rate during the 

production process.  
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The research by Njagi (2011) on the impact of automation on the operational 

performance also indicated that automation is now often applied primarily to increase 

quality in the manufacturing process, where automation can increase quality 

substantially.  For instance, automobile and truck pistons used to be installed into 

engines manually. This is swiftly being transitioned to automated machine 

installation, because the error rate for manual installment was around 1-1.5%, but has 

been reduced to 0.00001% with automation. 

Therefore, any company can gain and maintain high quality performance by 

implementing automation system or adopting an advanced technology that will 

enable them to obtain competitive advantage. 

5.3 The extent to which automation has affected jobs, skills, and wages 

Regarding the extent to which automation has affected job, skills and wages, the 

study revealed the following findings. 

5.3.1 The extent automation has resulted in decreasing numbers of workers 

The study intended to know the extent that automation has resulted in decreasing 

numbers of workers in the company. Findings in Figure 4.2 display that 65.9(58%) 

of the respondents indicated high extent, 19(21.6%) of the respondents indicated low 

extent, 6(6.8%) of the respondents indicated moderate extent, and 5(5.7%) of the 

respondents indicated very low extent. Findings reveal that the majority of the 

respondents indicated that automation has decreased the level of employment in the 

company to a high extent. Since the automated machines in a production process 

need a few manpower, thus, the coming of automation is accompanied by the need 

for few workforces in the production process. 

The advancement of technology resulted in the development of automated systems in 

the manufacturing industries, which has contributed greatly to the replacement of 

human beings. While the situation has created job opportunities for the high skilled 

laborers many unskilled and low skilled laborers become unemployed. These 

findings are also supported by the Task-Based theory which explains that the coming 

of automation leads to decrease of unskilled labor and increase the opportunities for 
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the skilled labor, since, most of the automated machines need demand for skilled 

labor. These findings are also supported by Leontief (1983) where people around the 

world face mass unemployment due to the application of automation in production 

activities. 

Njagi(2011) also supported this that employees fear to loose their job due to 

emergence of automation. This affect employee performance in the company. Again, 

automation comprises of higher production cost, as more costly indirect labor and 

more skilled workers replace human labor. Furthermore, Micco, (2019) also 

supported this where technological development has to lead to the unemployment 

problem, simply because human labor is replaced by machines or robots and most 

lower and middle-skilled labor. 

5.3.2The extent automation has changed normal skilled to highly skilled workers 
The study intended to know the extent automation has replaced normal skilled 

workers to highly skilled workers. Findings in Figure 4.2 display that 73(83%) of the 

respondents indicated a high extent, 10.2(9%) of the respondents indicated a low 

extent, 6(6.8%) of the respondents indicated a moderate extent. Findings reveal that 

the majority of the respondents indicated that automation has replaced normal skilled 

workers to highly skilled workers to a high extent. The automation has replaced the 

normal skilled workers to highly skilled as the use of automated machines in the 

manufacturing industry has been replacing human labor and skills, this is because 

only a few and highly skilled labor are employed to operate the machines. 

 

These findings are in line with the findings by Stanwick (2014) who predicted that in 

the future (10 to 15 years to come) the majority of the youth can lose their 

employment due to the entrance of the automation process in their working places. 

Njagi (2011),  Friedman (2014), and Mc Carron (2018) also noted the same thing 

where automation demands for more skilled labor to cope with the coming 

automated machines in the production process. The findings of this study are also 

supported by Levy and Murname (2003) in Task-Based Theory where the theory 

which enlightens how rapid adoption of computer technology changes the task 
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performed by workers at their jobs and finally the demand for human skills. The 

development of technology has led to the occurrence of automated systems in the 

manufacturing industries which has contributed greatly to the replacement of human 

beings. While the situation has created job opportunities for the high skilled laborers, 

many unskilled and low skilled laborers become unemployed. 

 

Moreover, these findings of this study depict that the majority of the employments in 

companies may face threat as automation takes over. This was also justified by 

Conner-Simons (2015) in a recent report from Deloitte and the University of Oxford 

states that high skilled jobs such as those in management, business, finance, as well 

as the services, are currently at risk from the increased use of advanced automation. 

The IT job sector is very much under threat according to a recently published paper 

(June 2015) entitled, ‘Computer program fixes old code faster than expert engineers’, 

as reported by Conner-Simons in MIT news in July 2015. Paper co-author Saman 

Amarasinghe states: ‘we’ve found that Helium (the name of the software program 

they developed) can make updates in one day that would take human engineers 

upwards of three months’. 

5.3.3The extent that automated machine process is easier to manage 

The study intended to know the extent that the automated machine process is easier 

to manage. Findings in Figure 4.2 display that 72.7(64%) of the respondents 

indicated high extent, 13(14.8%) of the respondents indicated low extent, 8(9.1%) of 

the respondents indicated moderate extent, and 3(3.4%) of the respondents indicated 

very low extent. Findings reveal that the majority of the respondents indicated that 

the automated machine process is easier to manage to a high extent. The automated 

machines are associated with the computerized system whereby most of the systems 

in the production process can operate through the program of the computers. Thus, 

these computerized systems simplify the tough tasks that were performed through 

manual machines. These findings are supported by the findings of Njagi (2011) 

where the majority of the respondents in automated factories reported that the 

fermentation process was very easier due to automation.  



47 

 

Therefore, these findings are linked with the fact that the extent that the automated 

machine process is easier to manage results the low number of workers needed to 

accomplish the task in the production process as the automated machines tend to 

replace several workers that could be employed in the absence of the automation. 

5.3.4The extent did automation contribute to creating job opportunities 

The study intended to know the extent did automation contributes to creating job 

opportunities. Findings in Figure 4.2 display that 46(52.3%) of the respondents 

indicated very low extent, 24(27.3%) of the respondents indicated low extent, 

12(13.6%) of the respondents indicated moderate extent, and 6(6.8%) of the 

respondents indicated high extent. Findings reveal that the majority of the 

respondents indicated that automation has contributed to creating job opportunities to 

a very low extent. These findings are trying to depict how technological changes 

have to lead to labor demand regardless of the level of skills they possess, although 

automation is a threat to any nation by reducing the rate of employment in the 

manufacturing industries. However, automation is also contributing to creating 

employment opportunities based on the level of their skills. These findings also show 

that although automation has resulted in a decrease in employment to a large extent, 

somehow it contributes to the creation of employment, particularly to the skilled 

workers who can operate those automated machines.  

Findings from numerous reviews (such as Njagi, 2011;Stanwick, 2014; Frey and 

Osborne, 2017; and Msingwa, 2013),  proved that the automation has resulted in a 

great extent reduction of employment opportunities rather than creating employment 

chances. Therefore, automation options in a company increase both the number of 

vacancies to a low extent (mainly for skilled labor) and unemployment to a large 

extent (mainly for unskilled labor). 

5.3.5The extent automation has reduced worker’s wages in the company 

The study intended to know the extent of automation that has led to a reduction of 

worker’s wages in the company. Findings in Figure 4.2 display that 36(40.9%) of the 

respondents indicated low extent, 21(23.9%) of the respondents indicated very low 

extent, 16(18.2%) of the respondents indicated moderate extent, 12(13.6%) of the 
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respondents indicated high extent, and 3(3.4%) of the respondents indicated very 

high extent. Findings reveal that the majority of the respondents indicated that 

automation has led to a reduction of worker’s wages in the company to a low extent. 

These findings are different from Leduc and Liu (2020), who indicated that the 

automation risk has boosted the company's ability to bargain for job seekers in wage 

negotiations and wage suppression during economic expansion.  

However, Graetz and Michaels (2018) used robotics dependency teams in industries 

from 17 nations between 1993 and 2007 and found that using industrial robots can 

increase labor productivity and increase wages, although the positive impact on 

wages is much less than the positive impact on productivity. Moreover, Acemoglu 

and Restrepo (2020) studied county-level data in the United States and reported the 

negative impact of robot dependence on local wages. Graetz and Michaels (2018) 

found that the threat of automation would prevent wage increases during the business 

cycle boom. Since the net value of automation is procyclical, the possibility of 

automation increases in the period of a good economy, thus increasing the value of 

vacancies in wage negotiations, thus muting increases of wages. 

 

5.4 Staff awareness of the cost and benefits of automation  

The following findings were analyzed regarding staff awareness of the cost and 

benefits of automation. 

5.4.1 Automation plays a significant role in maintaining workers safety at 

workplaces 

Findings in Table 4.2 indicate that 69(78.4%) of the respondents claimed that 

automation does not plays a significant role in maintaining workers safety at 

workplaces in manufacturing industry whilst 19(21.6%) of the respondents claimed 

that automation plays a significant role in maintaining workers safety at workplaces 

in the manufacturing industry. Findings reveal that the majority of the respondents 

claimed that automation does not play a significant role in maintaining workers' 

safety at workplaces in the manufacturing industry. These findings depict that some 

automated machines in a company do not secure the safety of the workers. However, 
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it is generally accepted that the use of computer automation has reduced frequent 

working hours (sometimes labor-intensive tasks). Automation is largely a benefit to 

employee safety. By using automation technology, employees can take advantage of 

automation because technology can perform repetitive, insecure, and potentially 

dangerous business activities. Workers can be protected from extreme temperatures 

or radioactive/toxic environments. By handling heavy objects or handling small parts 

or equipment, the use of robotic technology can also push factory production beyond 

the limits of human capabilities. 

 

These findings are in line with Miller (2019), who indicated that although not 

common, workers died due to factory automation. For example, in 2015, a technician 

at the German Volkswagen factory was killed by a metal plate that hit his chest. The 

accident raised questions about the importance of protecting equipment during 

automation. At the time of the accident, the workers were standing in safety cages. 

One of the main problems caused by recent OSHA standards is the protection of 

machines appropriate for machine tools in the workplace. 

In addition to these dangers, if automation technology is used wisely and effectively, 

it will bring a lot of opportunities for the future. There are opportunities for people to 

get rid of various forms of repetitive, dangerous, and unpleasant labor. Future 

automation technology also has the opportunity to provide a constantly evolving 

social and economic environment so that people can enjoy a higher standard of living 

and a better lifestyle. 

5.4.2Automation facilitates the reduction of production cost 

The study sought to identify whether automation facilitates the reduction of 

production costs in the manufacturing industry. Findings in Table 4.2 indicate that 

53(60.2%) of the respondents claimed that automation facilitates the reduction of 

production cost in the manufacturing industry whilst 35(39.8%) of the respondents 

claimed that automation does not automation facilitates the reduction of production 

cost in the manufacturing industry. Findings reveal that the majority of the 

respondents claimed that automation facilitates the reduction of production costs in 
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the manufacturing industry. The findings reveal that the majority of the respondents 

had an awareness of the importance of automation in reducing the cost of production 

in a company. With automation, the manufacturing industries can improve their 

performance in terms of improving product quality and production capacity, improve 

speed and output, and smoothened product variability through reduction of 

production costs.  

These findings are in line with the findings by David (2015), and Stewart (2015), 

who indicated that the coming of the automation was accompanied by the reduction 

of cost in terms of the smaller number of employees, increased speed, and reduction 

of defect rate. 

5.4.2 Employment of automation requires high capital expenditure 

The study sought to identify whether the employment of automation requires high 

capital expenditure. Findings in Table 4.2 indicate that 55(62.5%) of the respondents 

claimed that employment of automation requires high capital expenditure whilst 

33(37.5%) of the respondents claimed that employment of automation requires high 

capital expenditure. Findings reveal that the majority of the respondents claimed that 

the employment of automation requires high capital expenditure. Since most of the 

automated machines are made abroad, the capital expenditure to purchase, install, 

and repair is too high.  

These findings are also aligned with the views of Abdychev et al. (2018), the 

automation capital cost, and some tasks requiring human intervention that may 

prevent the automation of work that can be automated. Despite the rapid 

development of machine learning and mobile robot technology, automated 

technology needs high capital spending in which sometimes some local companies 

cannot afford. 

For instance, Roxburgh et al. (2011) mentioned the cost of developing and deploying 

solutions. The cost of automation affects the business condition in the adoption 

stages. Engineering development and automation technologies need capital. 

Hardware solutions range from standard PCs to custom-designed devices, such as 
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robots with arms and other mobile parts that require ingenuity. Any activity that 

requires perception requires a camera and sensors, while motion requires wheels or 

other devices that enable the machine to move. For the general hardware platform, 

these features increase costs. Even software-based "virtual" solutions require real 

investment in engineering to find a solution. 

Moreover, the findings reveal that the majority of the respondents in the study 

acknowledge that process of shifting from manual machines to automated machines 

needs some financial preparation to ensure the sustainability of the automation in the 

company. 

5.4.3Automation requires a higher cost of maintenance 

The study sought to identify whether automation requires a higher cost of 

maintenance. Results in Table 4.2 indicate that 50(56.8%) respondents claimed that 

automation does not require a higher cost of maintenance whilst 38(43.2%) 

respondents claimed that automation requires a higher cost of maintenance. Findings 

reveal that the majority of the respondents claimed that automation does not require a 

higher cost of maintenance. These findings are linked with the views of the 

respondents who acknowledged that the employment of automation requires high 

capital expenditure.  

The findings also are aligned with Abdychev et al. (2018), and Faith (2017) where 

their studies indicated that there was a great detail of financial capital when the 

industry adopt the automated equipment in production activities. These costs are 

associated with the running costs such as hiring experts to operate automated 

machines as well as the costs of maintaining and repairing these machines. 

Other shortcomings in automation machines include the large capital expenditures 

required to invest in automation (automation systems can cost millions of dollars to 

design, manufacture, and install), and require higher maintenance levels, and 

generally lower costs than manually operated machines compared to manual systems, 

the flexibility in terms of potential products. 
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5.4.4Automation reduces and eliminates the routine manual and clerical tasks 
The study intended to know whether automation reduces and eliminates the routine 

manual and clerical tasks. Results in Table 4.2 indicate that 59(67%) of the 

respondents claimed that automation reduces and eliminates the routine manual and 

clerical tasks whilst 29(33%) of the respondents claimed that automation does not 

reduce and eliminates the routine manual and clerical tasks. Findings reveal that the 

majority of the respondents claimed that automation reduces and eliminates the 

routine manual and clerical tasks. 

Another automation benefit as it was indicated by Walia (2019)is that it reduces the 

average number of hours a factory worker works per week. Around 1900, the 

average weekly working time was about 70 hours. In the U.S., this gradually 

decreased to around 40 hours of standard work per week. Therefore, this reveals that 

mechanization and automation played an important role in reducing average number 

of hoursa factory worker works per week. Finally, The findings of the study depict 

that automation can often reduce the time needed to process typical production 

orders through the factory where the automation can reduce and eliminate the routine 

manual and clerical tasks. 

5.6 Summary and discussion of the simple regression findings 

Mainly the study intended to examine how automation affects employment in the 

manufacturing industry in Tanzania with the following hypothesis. 

 

(i) H0: Automation has no effect on employment in a company 

    (ii)  H1: Automation has an effect on employment in a company 

 

Findings show that automationhas the sig value of 0.044, which is less than 0.05 (p-

value < 0.05); then the null hypothesis is rejected in favor of the alternative 

hypothesis. Therefore, findings show that automation has an effect on employment in 

a company. The unstandardized coefficient (B) of automation (-0.343) shows that 

automation has a negative effect on employment in a company. These reveal that the 
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more the automation in the company in the manufacturing process, the less the 

employment.  

Moreover, the result of the standardized coefficient signifies that the automation 

makes a significant effect in predicting the employment level with -0.215 

standardized beta coefficient. Therefore, these findings may imply that when a 

company applies automation in their production activities, the decrease in 

employment level in the company is investable if other factors remain constant.  

These findings are the same with the findings by Zhai, Goodrum, Haas, and Caldas 

(2009) who studied the relationship between automation and Integration of 

Construction Information Systems and Labor Productivity. The results displayed that 

construction labor productivity was positively related to the automation and 

integration used on the sampled projects. Moreover, Wong and Ngin (1997) depict 

that the implementation of automation in manufacturing plants affects not only the 

operational performance of the factory but also may have a wide-ranging impact on 

the workers. The management literature of industrial engineering and operations 

examined the automation primarily effects in terms of how they affect operational 

performance. 

As indicated by Chabra (2000) because of the impact of technological development, 

organizations are becoming increasingly sophisticated. Impact on work, equipment, 

working methods, work rules, tools, etc. is inevitable. The work has become more 

complex and requires specialized and professional skills. Individuals make mistakes, 

but machines do not. Individuals may feel tired and angry, but machines cannot feel 

it. People are unstable and unreliable, and machines are not. People think and act 

slowly, but machines don't. People have very clear limits on endurance and interest, 

but machines do not. These human flaws mean that every modern system is designed 

to reduce or eliminate human intervention. An innovator of computing, forecast that 

this new technology would destroy jobs.  

The findings of the study are also justified by the research of Cherono and Rotich 

(2014) wherein every area of human resources, automated machines improve by 
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replacing workers. For instance, Jet planes fly by computers, without the need for a 

human pilot, and the results are better than human efforts. The weapon system that 

protects the warship has to react so rapidly that any human intervention will render it 

ineffective. The whole system can be operated without a single person.  

The possibility of unemployment was first realized at the beginning of the machine 

age. The invention and application of the steam engine heralded the industrial 

revolution. It has greatly expanded the strength and capabilities of society. 

Manpower and stamina are no longer the determining factors for achievement. It can 

make machines faster, cheaper and more reliable than anyone else. However, the 

initial implementation of the device meant a lot of unemployment, and there was 

strong opposition to its use. People feel that such innovation permanently robs the 

working community.  
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CHAPTER SIX 

SUMMARY, RECOMMENDATIONS AND CONLUSION 

6.1Introduction 

This part focuses on a study summary, conclusion, and recommendations. The 

conclusion part centers on the deduction drawn from the literature review and 

research findings. The last part is recommendations, which give suggestions based on 

the results obtained. 

6.2 Summary 

The main objective of the research was to examine how automation affects 

employment in the manufacturing industry in Tanzania. Specifically, this research 

aimed to; determine the influence of automation on the performance of 

manufacturing industries; understand the extent to which automation has affected 

jobs, skills, and wages in manufacturing industries; establish staff awareness on the 

cost and benefits of automation in the manufacturing industry.  

The descriptive research design with the quantitative approach was used to examine 

how automation affects employment in the manufacturing industry. The targeted 

population for this study included Coca Cola kwanza Ltd staff in Dar es Salaam at 

Sam Nujoma Road Mikocheni Light Industrial Area, involving all department staffs 

whereby the total number of employees at Coca Cola kwanza is 700. The study 

applied a purposive sampling to choose a sample size of 88 participants. In this 

study, both descriptive and inferential analyses were used in the analysis of data. The 

descriptive analysis was conducted by indicating frequencies and percentages while 

the inferential analysis was performed through simple regression to indicate the 

connection between automation and employment in a company. 

Generally, the findings show that automation is statistically significant at (t=-2.044, 

p<0.05, N=88) with unstandardized coefficients of-0.343. This shows that as a 

company adopts more units of the automotive machine the level of employment 

tends to decrease by 0.343. Findings also show that there is a strong Pearson 

correlation coefficient (R) of 0.884and coefficient of determination (R-square)which 
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explaining about 0.782 (78.2%) of the proportional change (variation) in 

employment in a company. 

Specifically, the study aimed to determine the influence of automation on the 

performance of manufacturing industries. Findings show that the coming of 

automation into the production process brought about a decrease in the production 

cost per unit output through the time-saving, minimum workforce, and defect rate in 

production. Moreover, the speed of automation in the production process also 

resulted in products and services to be delivered in time and sufficient supply. 

Findings also depicted that since the automated machines produce products with less 

or no defects, then, there is a very low possibility of product rework. This can save 

time, reducing cost, and at the same time results in timely delivery products to 

customers. Furthermore, the findings of the study also revealed that the automation 

result increase in production capacity as well as the quality of the products since 

machines have the character of not being tired, do not make mistakes, and are 

automatically set up to produce the needed amount of output. 

Also, the study aimed to understand the extent to which automation has affected jobs, 

skills, and wages in manufacturing industries. Findings show that since the 

automated machines in a production process need a few manpower, thus, the coming 

of automation is accompanied by the need for few workforces in the production 

process. The development of technology has led to the occurrence of automated 

systems in the manufacturing industries which has contributed greatly to the 

replacement of human beings. While the situation has created job opportunities for 

the high skilled laborers, many unskilled and low skilled laborers become 

unemployed. Moreover, findings show that automation has simplified the work 

where the tough tasks which were performed manually with human efforts are now 

performed easily through automated machines. Furthermore, findings reveal that the 

majority of the respondents indicated that automation has led to a reduction of 

worker’s wages in the company to a low extent. 
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Also, the study aimed to establish staff awareness of the cost and benefits of 

automation in the manufacturing industry. Findings reveal that the majority of the 

respondents claimed that automation does not play a significant role in maintaining 

workers' safety at workplaces in the manufacturing industry. These findings depict 

that some automated machines in a company do not secure the safety of the workers. 

The findings reveal that the majority of the respondents had an awareness of the 

importance of automation in reducing the cost of production in a company. With 

automation, the manufacturing industries can improve their performance in terms of 

improving product quality and production capacity, improve speed and output, and 

reduced product variability along with reduction of production costs. Moreover, the 

findings reveal that the majority of the respondents in the study acknowledge that 

process of shifting from manual machines to automated machines needs some 

financial preparation to ensure the sustainability of the automation in the company. 

6.3 Conclusion 

The studies’ main objectives was to evaluate the impact of automation on 

employment in manufacturing industry in Tanzania. Where its specific objectives 

were to determine the influence of automation on the performance of manufacturing 

industries, understand the extent to which automation has affected jobs, skills, and 

wages in manufacturing industries and establish staff awareness on the cost and 

benefits of automation in the manufacturing industry, considering the analysis of data 

conducted and the evaluation of findings reported in chapter four, the major 

conclusions are drawn as follows: 

6.3.1The influence of automation on the performance of manufacturing 

industries. 

Findings show that automation plays important role to an organization and it has 

enabled Coca Cola kwanza company to improve their performance in terms of 

improving product quality and production capacity, improve speed and output, and 

smoothened product variability through reduction of production costs, this was also 

supported by David (2015), and also automation has enabled manufacturing 

industries to penetrate and survive the global market. 
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Therefore, study concludes that, for any manufacturing industry to improve their 

performance they should adopt changes of the technology, as automation 

employment in manufacturing industry is significant for acquiring competitive 

advantages, increasing the industries’ performance in terms of increasing production 

capacity and also increasing the economy of the country.  

 

6.3.2The extent to which automation has affected jobs, skills, and wages in 

manufacturing industries 

Findings show that manufacturing industries have been affected by automation 

negatively in terms of workers job opportunity, skills and wages. The finding 

indicated that automation has resulted in decreasing the number of workers in the 

company to a high extent and it was supported by Leontief (1983) and NJagi (2011), 

also the finding revealed that normal skilled workers in manufacturing industry have 

been replaced by highly skilled workers, and the finding has shown that automation 

has resulted in reduction of workers wages. The study concludes that, in spite of the 

benefit of automation to the manufacturing industry and country, automation leads to 

many negative impact to the society and it is predicted to affect more human race in 

the future, simply because unemployment will increase and directly impact many 

people, in terms of skills a degree will not be guarantee for obtaining a job in the 

future. 

 

Therefore manufacturing industries should develop strategies that will favor the 

society and the organization to maintain living standard of people, this can be done 

first by maintaining and increasing job opportunities to people and second 

encouraging employees at work place to increase their skills and knowledge so as 

they can be valued by the organization as highly skilled labors. Due to this both 

government and private sectors should support employees in increasing skills by 

increasing their education level. 

 

6.3.3 Staff awareness of the cost and benefits of automation in the 

manufacturing industry 
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Findings show that automation is beneficial to manufacturing industries and staffs 

and workers are aware that automation helps to save time, reducing cost, and 

increase in production capacity as well as the quality of the products, but also 

automation plays a significant role in manufacturing industries to win and penetrate 

in today’s market, automation has enabled many industries to expand their market 

globally. 

 

Therefore, the study concludes that, although employment of automation requires 

high cost expenditure, staff should consider its benefit to the organization and 

understand all the negative impact it might cause so as to develop strategies that will 

enable them to adopt new technological changes. But also the management should be 

able to make good decisions by evaluating what is important for the organization as 

well as the society, fore example one of the important aspect that can help an 

organization to perform and obtain its objectives is giving back to the society, this 

mean an organization should make sure the society also benefit from them, where 

one of the role of the organization is to provide employment opportunity to the 

society surrounding their company area and maintaining good environment 

condition. Hence staff should be aware of the cost and benefits of automation in the 

manufacturing industries. 

6.4 Recommendation  

The finding shows that automation is here and is essential in facilitating 

manufacturing industries to obtain competitive advantages and economy of scale, the 

study concluded that automation in manufacturing industries such as Coca Cola 

company improve and maintain manufacturing industries performance by increasing 

productivity, increasing product quality, obtaining economies of scale, expanding the 

business into global market, improve work place safety and workers health and 

contribute in raising country’s GDP. Again the study found that automation is a 

source of negative social impact, meaning that automation increases unemployment 

rate in manufacturing industries and it will make people lose more jobs in the future.  
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Therefore, it is recommended that, manufacturing industries in Tanzania should 

manage consciously to develop and adopt automation and new technological 

advancement strategy, so as to expand their business and survive in the global 

market, as automation in manufacturing industries are the source of good 

performance and country development. And is also recommended that, the 

government and manufacturing industries should cooperate to develop strategies that 

will be beneficial to the society and industries.  

6.6 Areas for further research 

Findings of the study showed that unskilled workers lose their jobs after the adoption 

of automation in a company, therefore further researches should be carried out to 

find out what happens to the workers who are replaced by the machines, are they 

redeployed within the company with unchanged wage or do the lose their 

employments completely? Moreover, this research focused on one company, hence 

the study recommends that further studiesshould include more than one company, to 

have a big picture of the impact of automation on employment. 
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APPENDICES 

QUESTIONNAIRE TO RESPONDENTS 

 

Dear Respondent 

My name is Sospeter Goodluck. I am conducting a research in writing a dissertation 

for Submission to School of Business in Partial Fulfillment of the Requirement for 

the Award of Master's Degree in Master of Business Administration (in Corporate 

Management) of Mzumbe University. The title of my research is the impact of 

automation on employment in manufacturing industry: A case of Coca Cola 

company in Tanzania. I kindly request you to participate in my research as your 

presence and opinions are important to understand the impact of automation on 

employment and to take precautions on reducing unemployment rate that might be 

caused by automation.  

Again all necessary confidential measures will be highly maintained as this is an 

academic research finding and be assured that all information will only be used for 

this study and not otherwise. 

 

Thank you in advance  

 

SECTION A: PERSONAL PROFILE 

1. Age ………………………  

 

2. Sex………….................... 

 

3.What is your level of education?  

……………………………………………...... 

4. How long have you been working with the company? 

………………………………………………................ 
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SECTION B: The influence of automation on the performance of manufacturing 

industries. 

5. The questions below focuses on the role of automation on the performance of 

Coca Cola Company. Kindly respond to the question below: 

Measure variable  

Level of 

agreement 

1 2 3 4 5 

a) Automation has helped to reduce total production costs.      

b) Automation has enabled our products and services to be 

delivered in time. 

     

c) Automation has reduced rework of products.      

d) Automation has improved production capacity of Coca 

cola company’s products. 

     

e) Automation has greatly improved quality products.      

Five Point Likert Scale 

1= Strongly agree; 2= Agree; 3= Neutral; 4= Disagree; 5=Strongly Disagreed 

 

SECTION C: The extent to which automation has affected jobs, skills, and wages in 

manufacturing industries. 

6. The questions below focuses on the effects caused by automation on jobs, skills 

and wages in Coca Cola Company. Kindly respond to the questions below: 
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Effects of automation  1 2 3 4 5 

a) At what extent automation has resulted in decreasing 

numbers of workers in the company? 

     

b) To what extent has automation replaced normal skilled 

workers to highly skilled workers? 

     

c) At what extent automated machine process is easier to 

manage? 

     

d) At what extent did automation contribute in creating job 

opportunities? 

     

e) At what extend has automation lead to reduction of worker’s 

wages in the company? 

     

                                         Tick the appropriate  

1= Very low; 2= low ; 3= Moderate ; 4= High ; 5=Very high . 

 

SECTION D: Staff awareness on the cost and benefits of automation in the 

manufacturing industry. 

The questions below focuses on assessing the knowledge of staffs on the costs and 

benefit of automation in Coca Cola Company. Kindly respond to the questions below 

by ticking where appropriate: 

 

THANK YOU FOR YOUR TIME AND COOPERATION 

  

Measure variable TRUE FALSE 

a) Automation plays a significant role in maintaining workers 

safety at work places in manufacturing industry.  

  

b) Automation facilitates reduction of production cost in 

manufacturing industry. 

  

c) Employment of automation requires high capital expenditure.   

d) Automation requires higher cost of maintenance.    

e) Automation reduces and eliminates routine manual and 

clerical tasks. 

  



69 

 

APPENDEX I: WORK PLAN 

The following is a work planillustration for preparationof the study as shown below: 

Targets                                      Time/Moths 

Nov 

 

Dec Ja

n 

Fe

b 

Ma

r 

 

Apr and 

May 

June 

 

July 

1. Introduction         

2. Literature Review         

3. Research Mythology         

4. Submission of Proposal         

5. Distribution of 

Questionnaires 

        

6. Analysis of Data         

7. Findings          

 8.   Dissertation correction 

and submission 
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APPENDEX II: PROPOSED BUDGET 

The following was the proposed budget that presenting items and amount of funds 

incurred to complete this study which will be funded by the researcher. 

TASK                                                                    ESTIMATED COST 

Transport costs Tsh. 550,000/= 

Stationaries  Tsh. 500,000/= 

Miscellaneous( computer, printing cost) Tsh. 550,000/= 

Data collection cost Tsh. 1000,000/= 

Consultant  Tsh.  500,000/= 

Data tabulator Tsh. 550,000/= 

Materials  Tsh. 400,000/= 

TOTAL COST = Tsh. 3,850,000/= 

 

 

 


