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Abstract 

Automation and its Effect on Employment in Honduras Manufacturing Industry 

By 

Jose Alfredo Sosa 

The impact that automation and the introduction of new technologies have on employment has 

been a subject of study for decades. Technological advances throughout history have deeply 

altered the employment structure of economies in all parts of the world. Since the first industrial 

revolution in 1760, workers began to question and somewhat fear the introduction of 

technologies that would automate tasks and even eliminate entire jobs.  

The focus of this research lies in evaluating the effects automation has had on the manufacturing 

industry of Honduras. In order to achieve this, a number of quantitative and qualitative sources 

of data were evaluated. These include studies and researches on the topics of automation, 

employment and reshaping of skills, reports and statistics on Honduras macroeconomic data as 

well as employment trends and impact of foreign investment. Finally, an interview was 

conducted with an expert in technology implementations to gain a first-hand perspective in the 

subject of automation in Honduras.  

After the evaluation of this data, the following key results were obtained: A gradual transition 

into more deeply automated manufacturing plants in Honduras is expected in the long run. For 

now, the country’s low labor costs act as a cost-effective way for international companies to 

continue manufacturing their products. Developed countries with higher levels of education 

will not be severely affected by automation. These countries have a larger number of workers 

who possess higher skill levels and whose jobs are not easily automatable. Underdeveloped 

economies like Honduras should stress the implementation of policies that will enhance their 

population’s skills and education levels, these policies should serve to enhance the quality of 

life at all levels of society.    

Keywords: Automation, Employment, Manufacturing Industry, Honduras  
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1. Introduction  

Over the past years, there is an increasing fear of new automated technologies stripping 

us from our jobs. The leaping advances in robotics, artificial intelligence and machine learning 

pave the road towards a new era in which humanity will need to reinvent the employment 

structure and adapt to new technologies with the capacity to equal or surpass our very own 

capabilities.  

However, this is not a new dilemma. Throughout human history, industrialization and the 

emergence of new technologies have displaced jobs but have also created new sources of 

employment. Going back in time to the first industrial revolution in 1760 with the new steam 

and hydraulic power machinery, to the invention of electricity, mass production and assembly 

lines, all of these critical points in history have deeply affected the nature and structure of 

employment and productivity.  

Nowadays in the face of recent innovations, the impacts and consequences that new 

technologies will generate are under the magnifying glass once again. Recent decades have seen 

remarkable breakthroughs in creating new and evolving artificial intelligence, robotics and 

other technologies that will directly affect all levels of labor. But which industries and specific 

jobs have the highest risks of being automated?  

According to a study presented by the international services firm PricewaterhouseCoopers, the 

greatest impact of jobs that could be automated might be felt in the manufacturing sector which 

has an estimated automatability of 45% and possesses a median employment share across 

countries of 14% (PricewaterhouseCoopers, 2018). In terms of my home country, Honduras, 

the manufacturing sector employs over 458,000 people as of EOY 2018. Over 35% of these 

employees work across various manufacturing plants known as “industrial parks”. The majority 

of the companies within these industrial parks serve the textile industry with a representation 

of almost 40% of the total. The remaining companies focus on automobile parts assembly and 

complementary products. This leads me to the purpose of this research in discovering how these 

jobs in a naturally high automatability risk and low employee skill level have been affected so 

far by new technologies and how will they be further disrupted and displaced in the future.     

DOI:10.6814/THE.NCCU.IMBA.012.2019.F08 
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Whereas there is a considerable number of researches on the topics of automation and 

employment, the vast majority of these analyses uses data collected from developed economies 

like the United States of America and European countries. Many of these countries possess high 

levels of education and higher skilled employees not performing routine tasks, therefore the 

automation risk for countries with these characteristics lowers considerably. This research adds 

value to the historical analysis on the impact of automation on employment by analyzing data 

from an underdeveloped economy which is heavily reliant on low skilled level employment 

provided in a large portion by foreign companies.  

This paper is divided into seven major chapters: Chapter 1 contains the introduction of the 

research and objectives. Chapter 2 presents a chronological sequence of the different works of 

literature analyzed on the concerning topics. Chapter 3 presents the research question and 

hypothesis. Chapter 4 introduces the subject country Honduras and various data and statistics 

crucial for the thesis results. Chapter 5 details the research methodology used. Chapter 6 

presents the results from the extensive analysis of the primary and secondary data presented. 

Finally, Chapter 7 contains a set of conclusions and limitations on the research.  

1.1. Objectives  

1.1.1. General  

The general purpose of this research is to evaluate the impact automation and 

technological advances have had on the manufacturing industry of Honduras as well as to 

analyze how these advances have shifted jobs and skills in the latest years.  

1.1.2. Specific 

 Analyze the causes of the accelerated advances in technology in recent years that have 

led to an increased fear of automation and robots to render certain jobs and skills as 

useless.  

 How extensively (or not extensively) automated companies in the manufacturing 

industry of Honduras currently are, what downfalls and opportunities this brings to the 

workforce, and what can employees in this sector expect in the future.  

 Which skills and abilities will be in higher demand with industry 4.0 at our doorstep? 
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2. Literature Review  

In the literature review, I will present a chronological detail of major contributions and studies 

made on the topics of automation and its costs and benefits, displacement and creation of jobs 

by technology, where we stand now and what we can expect in the future.  

2.1. What is Automation?  

 Automation is defined as the technology by which a process or procedure is performed 

with minimal human assistance (Groover, 2006). This new era in which robotics, artificial 

intelligence and machine learning are in a rapid rise poses a threat to jobs traditionally 

performed by human labor. As machines can match and even outperform human capabilities, 

the question is to what extent automation will displace jobs and what new opportunities will 

come alongside this phenomenon.   

Automation of activities allows companies to improve efficiency by drastically reducing the 

human error, improving quality, speed and achieve standardization impossible to be matched 

by the traditional workforce. It encompasses many vital elements, systems and job functions 

and can provide benefits to most sectors of the industry. Automation crosses all functions within 

an industry from installation, integration, and maintenance to design, procurement and 

management. It can even reach into the marketing and sales functions of these industries. The 

automation process varies depending on to what extent technologies are implemented in a 

workplace, however elements such as robotics, expert systems, telemetry & communications, 

electro-optics, cybersecurity, process measurement, sensors, wireless applications, systems 

integration, test measurements and more can commonly be seen when implementing 

automating technologies (International Society of Automation, 2018).  

Automation does not only present a threat to employment, some argue that automation 

technology will ultimately subjugate rather than serve humankind. The risks include loss of 

privacy due to vast computer data networks, human error in technology management that could 

somehow endanger civilization and the increased dependency on automation for economic 

well-being (Encyclopaedia Britannica, 2019). This aside, automation poses an opportunity to 

relieve human labor from repetitive, hazardous or unpleasant tasks and at the same time 

provides a platform for a better social and economic environment.  

DOI:10.6814/THE.NCCU.IMBA.012.2019.F08 
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2.2. Automation & Employment in History - Theories and Facts 

 Throughout history, humankind has been confronted with technological developments 

that seem to threaten their livelihoods and alter the status quo. The first Industrial Revolution 

taking place in Europe and the United States of America during the period of 1760 to sometime 

between 1820 and 1840, was a period during which predominant agrarian and rural societies 

became industrial and urban. Prior to this era, manufacturing was often done in people’s homes 

using hand tools or basic machinery. Industrialization marked a shift to powered, special-

purpose machinery, factories and mass production. The Iron and Textile industries, along with 

the development of the steam engine, played central roles in the industrial revolution. While 

industrialization brought about an increased volume and variety of manufactured goods and an 

improved standard of living for some, it also resulted in grim employment and poor living 

conditions for the lower working class (History.com Editors, 2019). This era also portrays the 

earliest example of laborers resisting the tide of technological progress. In the early 19th century, 

groups of self-named “Luddites” spanned across England, raiding factories and destroying 

equipment and machinery of which they feared would take their jobs. This movement was not 

successful in removing technology from workplaces and workers could only consent to their 

new robotic coworkers and abandon some physically demanding and repetitive tasks. The term 

“Luddite”, based on Ned Ludd - the supposed leader of the movement, persisted in history as a 

reference to people who are opposed to technological change (Carr, 2014).   

2.2.1. Keynes & Technological Unemployment - 1930 

In his 1930 published paper, “Economic Possibilities for our Grandchildren”, John 

Maynard Keynes introduced the term “Technological Unemployment” which refers to the loss 

of jobs caused by technological change. In his paper, the notorious economist wrote:  

“We are being afflicted with a new disease of which some readers may not have heard the name, 

but of which they will hear a great deal in the years to come – namely, technological 

unemployment.” (Keynes, 1930) 

Keynes predicted that the employment crisis caused by the introduction of new technologies 

was only temporary and what we now call automation would lead to a future of affluence and 

leisure for all. Keynes made a large number of predictions that came to reality in his paper, like 

the exponential growth of wealth to the end of the struggle for subsistence in the rich world. He 

DOI:10.6814/THE.NCCU.IMBA.012.2019.F08 
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also predicted that by the year 2030, work would be rarer to get and that people would need to 

share the amount of work left until we arrived at a 15-hour workweek. Although the workweek 

has shortened in many countries (especially first world economies), a 15-hour workweek is 

nowhere close to be achieved in the near future so this prediction is unlikely to become a reality.  

2.2.2. Sector Economic Model by Fisher, Clark & Fourastiè - 1939 

A few years later, in 1939, Allan Fisher, Colin Clark and Jean Fourastiè developed the three-

sector model economy. This model divided economies into three sectors of activity: 

 Primary Sector: Extraction of raw materials  

 Secondary Sector: Manufacturing  

 Tertiary Sector: Services 

According to the model, the main focus of an economy’s activity shifts from the primary, the 

secondary and finally the tertiary sector. Countries with a low per capita income are in an early 

stage of development, the main part of their national income is achieved through production in 

the primary sector. Countries in a more advanced stage of development, with a medium national 

income, generate their income mostly in the secondary sector. In highly developed countries, 

the tertiary sector dominates the total output of the economy (Fisher, Clark, & Fourastiè, 1939). 

 

Figure 1: Clark's Sector Economic Model 
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Later on, Clark suggested a fourth sector (quaternary), which compromises intellectual and 

knowledge-based activities such as scientific research, education, consulting, information 

management and financial planning aimed at future growth and development.  

2.2.3. Schumpeter & Creative Destruction - 1950 

 Creative destruction (sometimes known as Schumpeter’s gale) is a concept popularized 

and mostly associated with Austrian economist Joseph Schumpeter, who himself derived it 

from previous works by Karl Marx and transformed into an economic innovation and business 

cycle theory. According to Schumpeter, the process of industrial mutation that constantly 

revolutionizes the economic structure from within destroys the old one to make place for the 

new economic order in a perpetual cycle. In his vision of capitalism, the innovative entry by 

entrepreneurs was the disruptive force that promoted economic growth, even as it diminished 

the value of established companies and conglomerates that enjoyed some degree of monopoly 

power derived from previous technological, organizational, regulatory and economic paradigms.  

This innovative entry can also be related to industry with the introduction of technology and 

automated processes that render lower skilled labor as useless in a perpetual cycle of new 

technology displacing labor, new employment for the displaced being created in other industries, 

newer technologies rendering older technology as useless and so on. This cycle makes 

automation a driver of the creation of new employment while at the same time being the driver 

for the destruction of routine labor tasks.  

On his book “Capitalism, Socialism and Democracy” published in 1942, Schumpeter initially 

addressed his beliefs on industrial innovation’s perpetual cycle:  

“The opening up of new markets and the organizational development from the craft shop and 

factory to such concerns as US Steel illustrate the process of industrial mutation that 

incessantly revolutionizes the economic structure from within, incessantly destroying the old 

one, incessantly creating a new one. The process must be seen in its role in the perennial gale 

of creative destruction; it cannot be understood on the hypothesis that there is a perennial lull.” 

(Schumpeter, 1942) 
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2.2.4. Shaiken & the Evaluation of the American Industry - 1984 

In 1984, Harley Shaiken reviewed the results of a generation of automation in the American 

industry. He contributed an analysis of how automation leads to a gradual “deskilling” of the 

workforce. In the journal, Shaiken explains how new technology had caused a redesign of the 

floor machinists at a General Motors plant. He also describes how automation in computer 

algorithms helped break the US traffic controllers strike of 1981 and eventually made 12,000 

jobs redundant. Shaiken’s work is important to emphasize that it is not always just the low 

skilled jobs that are directly threatened by automation as is commonly believed and his criticism 

on how technologies are implemented in workplaces is evident from the following excerpt:  

“It is ironic that computers and microelectronics should be used to create a more authoritarian 

workplace. They could just as easily be deployed to make jobs more creative and increase shop 

floor decision-making. Rather than pace workers, systems could be designed to provide them 

with more information about the production operation in general and their own jobs in 

particular. The technology could be used to bring the work under the more complete control of 

the people who do it rather than the other way around.” (Shaiken, 1984) 

2.2.5. Zuboff & the Age of the Smart Machine - 1989 

In the book “In the Age of the Smart Machine”, published in 1989, Shoshanna Zuboff 

introduces the argument that computers make possible two distinct transformations of the 

workplace: On one hand, they can be used to automate production, relieving human beings of 

physical effort and replacing skilled with unskilled labor. On the other hand, they can be used 

to “informate” – Zuboff’s term referring to the integration of workers and machines in a 

reskilled labor process. Informing is not exactly an alternative to automation in the usual sense, 

but a better way of automating that realizes the human potentialities of the workforce as well 

as the technical potentialities of the computer (Zuboff, 1989).  

Zuboff attempts to pinpoint the unique properties of computers and their support in the demand 

for increased skill in labor. According to the author, a process of automation or implementation 

of technologies that emphasizes the replacement of human employees by machines rests on the 

actual capabilities of the information technologies of their time and could lead to a continuous 

sub utilization of the technology’s potential. 
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2.2.6. Rifkin & the Decline of the Global Labor Force - 1995 

The American economist Jeremy Rifkin is one of the first authors to urgently stress the 

seriousness of technological unemployment. In his book “The End of Work: The Decline of the 

Global Labor Force and the Dawn of the Post-market Era”, the author argues that we are 

entering a new phase in history, one that is characterized by the gradual and inevitable decline 

of jobs. Rifkin argues that the world is polarizing into two forces: On one side, an information 

elite that controls the high technology global economy, these corporate managers and 

knowledge workers would reap the benefits of the high-tech world. On the other side, an 

exponentially increasing number of displaced workers (mostly blue-collar, retail and wholesale 

employees) who have fewer prospects for meaningful employment due to their lower skills and 

their impossibility to keep up with the increasingly automated world they live in. These factors 

could lead to the end of civilization as we know it or signal the beginning of a great social 

transformation (Rifkin, 1995). 

At this point in time, global unemployment was at its highest point since the great depression 

and Rifkin contended that worldwide unemployment would continue to rise as information 

technologies eliminated tens of millions of jobs in the manufacturing, agricultural and service 

sectors. He predicted the American middle class would continue to shrink and contrary to 

Keynes predictions in 1930, Rifkin stated the workplace would become ever more stressful. 

The emergence of faster and more advanced computers and telecommunication technologies 

threatened to disrupt the manufacturing, retail and transportation industries. However, the 

author did not consider the effects of “creative destruction”, which states that technology does 

not create permanent unemployment, but instead creates jobs in new industries and transfers 

employment from agriculture and manufacturing to service and innovation sectors. Many 

authors criticized Rifkin’s work on the accounts that it was flawed due to the oversight of the 

dynamics of employment and technological changes in the capitalist era.  

The polarizing phenomenon Rifkin introduces reflects what is happening in the world now, 

with technological advances moving at such a rapid pace, societies and world economies face 

a fundamental shift in defining the role of people vs machines.  
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2.2.7. Levy, Murnane & the New Division of Labor - 2004 

In their book “The New Division of Labor: How Computers are Creating the Next Job Market”, 

Frank Levy and Richard Murnane discuss how computers are changing the employment 

landscape and how employees possessing the right kind of education will easily transition to 

the newly transformed job market. The authors merge personal stories from employees in 

diverse industry sectors and combine their stories with cognitive science, computer science and 

economics to show just how computers are enhancing productivity even as they eliminate the 

need for other jobs. They explain, similarly to previous authors introduced in this literature 

review, that the greater risks lie with jobs that can be expressed in programmable rules (blue 

collar, clerical, manufacture) and whose activities require moderate skills. The loss of these 

jobs would create a gaping division between those who can and those who cannot earn a good 

living in a computerized economy (Levy & Murnane, 2004).  

Murnane and Levy thoroughly discuss two types of jobs susceptible to automation:  

 Fully automated jobs: These type of jobs will render human input useless, as they will 

not be able to compete with the capabilities of computers and advances in technology. 

These type of jobs promote the deskilling of labor.  

 Hybrid jobs: These jobs relate to those who will be enhanced by technology and promote 

increased productivity with new tools required to be learned by the employees. This 

type of jobs promotes the upskilling of labor.  

The two types of jobs discussed above would create a “digital divide” within the workforce that 

can only be addressed by public policy and educational reforms. Due to the limitations of their 

time, the authors did not consider the extent to which computers and other technologies could 

advance; this issue became one of the major critiques of their work. They claimed that for a 

computer to carry out an action, it needed to be broken down into smaller tasks assuming that 

they would not be able to carry out higher complexity operations. Now a day we see computers 

and programs performing highly complex tasks through millions of lines of coding.  
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2.2.8. Cowen & the Great Stagnation - 2011 

 Professor of economics at George Mason University, Tyler Cowen, argues that the 

American economy has reached a sort of technological plateau in which the factors that drove 

the country’s economic growth were mostly exhausted. His book “The Great Stagnation” 

introduces the hypothesis that economic growth in the United States of America and in other 

advanced world economies has slowed down due to the falling rates of innovation. On the other 

hand, less developed countries would be subject to a sort of catch up mechanic by adapting 

already invented technologies imported from advanced countries (Cowen, 2011). 

According to the author, the largest setback for advanced economies is the exhaustion of extra 

gains led by major innovations in the past (Such as industry, electricity, chemistry, computing 

and bioengineering). For example, people in the 1930’s experienced drastic changes to their 

lifestyle as technology within the households changed completely, similar to later generations 

who saw the introduction of appliances such as refrigerators, dishwashers, laundry machines, 

air conditioning, etc. Newer generations would have lives less impacted by disrupting 

technological changes as it has evolved so much, it has reached a point in which advances are 

much rarer and technological progress seems less impactful.  

2.2.9. McAfee, Brynjolfsson & the Race against the Machine - 2011 

 Taking an opposite stance to Tyler Cowen’s “Great Stagnation”, Erik Brynjolfsson and 

Andrew McAfee published “The Race Against the Machine”. In their book, the authors present 

a very different explanation to the American economy’s low growth and do not see a stagnation 

in technological advances as a cause of it. Using their own research at MIT’s Center for Digital 

Business, they prove there had been no stagnation in technology; in fact, the digital revolution 

was accelerating. They argue technological progress has been compounding throughout the 

years, and they point out compounding growth does not seem too overwhelming before it 

suddenly grows out of control. The implications of such an exponential growth are that 

humanity would be on the verge of a large disruptive technological change, as a result society 

could enter a future of chronic unemployment. (Brynjolfsson & McAfee, 2011) 

Digital innovation has changed how value is created and the ways in which the economy 

distributes that value. After the financial crisis of 2008, many measures of economic health 

such as GDP, corporate profits and direct investments recovered rather quickly. However, one 
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measure was left behind: Unemployment. This observation led the authors to conclude that an 

important shift in the means of production was taking place and they argued that the leading 

factor in this shift was technology by simultaneously boosting the productivity of firms and 

eliminating the need for many hours of human labor.  

 

Figure 2: Labor Productivity & Employment in the USA 

(Brynjolfsson & McAfee, 2011) 

One of the books supporting point is the rapid pace of automation in companies recorded in 

recent years. This was due to a mix of technologies such as robotics, numerically controlled 

machines, computerized inventory management software, speech recognition, language 

translation, self-driving vehicles and online commerce increasingly substituting human labor in 

order to increase productivity and quality while at the same time lowering costs.  

McAfee and Brynjolfsson recommend education reforms and increased educational 

investments as well as focusing on organizational innovation and making it easier for 

entrepreneurs to establish new ventures and succeed, as they are needed to develop the new 

possibilities that technological advances create. 
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Figure 3: Changes in Wages for Male USA Workers Depending on Academic Levels 

(Brynjolfsson & McAfee, 2011) 

2.2.10. Frey, Osborne & the Future of Employment - 2013 

 Professors Carl Benedikt Frey and Michael J. Osborne discuss the susceptibility of jobs 

to computerization in their paper "The Future of Employment” published in 2013. The authors 

introduced a novel methodology to calculate the probabilities of 702 detailed occupations of 

becoming fully automated. They used a Gaussian process classifier to examine the impacts of 

future technification on the US labor market with the objective of analyzing the number of jobs 

at risk and the relationship between an occupation’s probability of automation, wages and 

educational levels (Frey & Osborne, 2013).  

Frey and Osborne utilized the O*Net Content Model as a base for their work, this database 

provides a framework that identifies and organized important information about work. It also 

covers work performed in the US economy and defines the set of occupations for which data is 

collected (Occupational Information Network (O*NET), 2019). They divided each job task into 

three major categories: Social intelligence, creativity and perception & manipulation. Then with 

the use of O*Net’s database went on and like these categories to the tasks, skills and abilities 
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registered by the database. The authors evaluated the connection between each job and its 

connection to those tasks, skills and abilities in order to calculate a “risk of automation” score.  

The paper’s conclusion was that 47% of total US employment was at risk of being automated 

and that wages and educational attainment exhibited a strong negative relationship with the 

occupations probability of computerization. The study by Frey and Osborne supports the stance 

that sophisticated algorithms can easily perform occupations mainly consisting of tasks 

following well-defined procedures (routine tasks) and that the decline of employment in routine 

intensive occupations like manufacturing will continue its rise as newer technologies reduce 

the necessity of human input. According to the study, the 12 occupations with the highest 

probability of being computerized are:  

Table 1: Occupations with the Highest Probability of Computerization in the US 

Occupation 
Computerization 

Probability 
SOC Code 

Data Entry Keyers 0.99 43-9021 

Library Technicians  0.99 25-5031 

New Accounts Clerk 0.99 43-4141 

Processing Machine Operators 0.99 51-9151 

Tax Preparers 0.99 13-2082 

Cargo & Freight Agents 0.99 43-5011 

Watch Repairers 0.99 49-9064 

Insurance Underwriters 0.99 13-2053 

Mathematical Technicians 0.99 15-2091 

Hand Sewers 0.99 51-6051 

Title Examiners 0.99 23-2093 

Telemarketers 0.99 41-9041 

(Frey & Osborne, 2013) 

One of the major critiques of this paper is the consideration of the automation of occupations 

as a yes and no answer and not taking into account the relative impact certain degrees of 

automation on specific tasks could have on occupations whether it be positive or negative. 
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Figure 4: US Employment by Risk Category 

(Frey & Osborne, 2013) 

2.2.11. Automation in OECD Countries by Arntz, Gregory and Zierahn - 2016 

Due to the increasing debate regarding automation and digitalization’s effect in the labor market 

worldwide, Melanie Arntz, Terry Gregory and Ulrich Zierahn form the University of Mannheim 

published the paper “The Risk of Automation for Jobs in OECD Countries: A Comparative 

Analysis” in 2016. Their research was backed by the Organization for Economic Co-operation 

and Development (OECD), which is an international organization that works with governments, 

policymakers and citizens on the grounds of establishing international norms, finding evidence-

based solutions to a range of social, economic and environmental challenges. The OECD seeks 

to improve economic performances and create jobs to foster education and wellbeing for their 

48 member nations citizens (Organization for Economic Co-operation and Development 

(OECD), 2019).  
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The authors claim previous studies made on the subject, like the risk categories and 

computerization probabilities proposed by Frey and Osborne in 2013, followed an 

occupational-based approach and these studies assume that entire occupations rather than single 

job-tasks are at risk of being automated by technology implementations. They argued this 

approach might lead to an overestimation of job automation, as many of the higher risk labeled 

occupations still contained a considerable number of tasks within that were hard to automate. 

Alternatively, they propose an estimation of the job risk of automation for 21 OECD countries 

based on a task approach, taking into account the heterogeneity of workers tasks with 

occupations (Arntz, Gregory, & Zierahn, 2016).  

Based on their approach of task displacement rather than entire occupation displacement, Arntz, 

Gregory and Zierahn utilized the Programme for the International Assessment of Adult 

Competencies (PIACC), which surveys task structures across OECD countries, as the backbone 

of the research. The results of their studies concluded that a task-based approach results in a 

much lower risk of automation, varying by country, compared to the occupation-based approach 

as seen below: 

 

Figure 5: Share of Workers with High Automation Risk by OECD Countries 

(Arntz, Gregory, & Zierahn, 2016) 
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While Frey and Osborne concluded that 47% of US jobs are automatable, the OECD based 

research averaged a 9% risk of automation in jobs across its member countries. The study shows 

differences in automation risks among countries that reflect general differences in workplace 

organization, differences in investments on technification processes as well as the difference in 

the education of the workforce across countries. Countries with a strong focus on high-qualified 

workers typically have lower shares of workers at high risk, since these workers perform fewer 

automatable tasks than low qualified workers do.  

One of the studies major findings is that automation risk strongly decreases as countries possess 

higher levels of educated workers and higher levels of workers with better income, making low 

skilled and low-income individuals the highest at risk with the introduction of new technologies.  

 

Figure 6: Share of Workers with High Automation Risk by Education Levels 

(Arntz, Gregory, & Zierahn, 2016) 

The study views the threat from technological advances much less alarming than previous 

studies on the matter. Instead, it demonstrates the necessity to view technological advances as 

a substitute or complement to certain routine tasks which will have an overall less harmful 

effect on employees around the world and would actually aid them in the enhancement of skills, 

productivity and output.  
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2.2.12. McKinsey’s Views on Automation, Employment & Productivity - 2017 

  The McKinsey Global Institute (MGI) since its founding in 1990 has established an 

objective to create a deep understanding of the evolving global economy. As a business and 

economic research arm for the McKinsey & Company, MGI’s goal is to provide leaders in the 

commercial, public and social sectors with diverse facts and insights, which aid in strategic 

decision-making and the development of policies.  

In the year 2017, MGI published the report “A Future That Works: Automation, Employment 

and Productivity” in an attempt to explain how advances in robotics, artificial intelligence and 

machine learning are introducing a new age of automation. The report analyzes the automation 

potential of the global economy as well as the factors that will determine its pace and the extent 

of the adoption and acceptance in workplaces. Their research is similar to that of Arntz, Gregory 

and Zierahn on OECD economies potential for automation (introduced in the previous 

subchapter), both of them base their approach on specific task displacement since they consider 

them more relevant due to occupations being made up of a range of activities with different 

potential for automation. MGI’s research stresses the fact that automation can enable businesses 

to improve their performance, by reducing the human error, standardizing quality and 

increasing speed. In many cases achieving outcomes that go far beyond human capabilities due 

to our own limitations. The scenario modeling estimates automation could raise productivity 

growth globally by 0.8% to 1.4% annually (McKinsey Global Institute, 2017).  

Their study uses the state of technology with respect to 18 performance capabilities grouped in 

five major categories:    

1. Sensory Perception: Sensory abilities 

2. Cognitive Capabilities: Retrieving information, recognizing patterns, generating 

patterns, logical reasoning, optimizing & planning, creativity, articulating and 

coordinating 

3. Natural Language Processing: Language generation and understanding 

4. Social & Emotional Capabilities: Social and emotional sensing & reasoning, Social 

and emotional output 

5. Physical Capabilities: Fine and gross motor skills, navigation, mobility 
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These performance capabilities span across 2,000 work activities/tasks and 800 occupations in 

order to calculate their potential to be automated using currently demonstrated technologies. 

Their results show that less than 5% of all occupations can be fully automated (much less than 

the 47% of automation risk proposed by Frey & Osborne in 2013) and that about 60% of all 

occupations have at least 30% of tasks that could be automated. This constitutes more than half 

of the activities people are paid to do in the world’s workforce that will transform and evolve 

due to technology rather than be automated away.  

 

Figure 7: Automation Potential Based on Demonstrated Technology in the United States 

(McKinsey Global Institute, 2017) 

The activities with the highest susceptibilities to automation involve physical activities in 

highly structured and predictable environments and those involving the collection and 

processing of data. These jobs are highly prone to become fully automated due to their 

predictable routine tasks and lower skill entry. Together they make up 51% of the activities in 

the economy accounting for almost US$ 2.7 Trillion in yearly wages. These jobs are more 

prevalent in industries like manufacturing, accommodation and food service, retail trade and 

some middle-skill jobs.  
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The study points out that the pace an extent of automation will vary from country to country 

and it will depend on technical, economic and social factors. Technical progress affecting the 

performance capabilities will give ground for more tasks to be automated. The cost of 

technology, supply and demand dynamics, performance analyses and regulatory policies will 

also affect the pace and scope of automation. Humans will need to adapt and work alongside 

machines in order to contribute to growth in per capita GDP. This implies an inevitable change 

in the nature of work, in which processes are transformed by the automation of certain tasks 

causing humans to perform complementary activities to the work done by machines (and vice 

versa). For policymakers, it is recommended to embrace the opportunity for economic 

development by creating policies to encourage investment and market incentives that will 

ensure continued progress and innovation. The magnitude of shifts in work activities is not 

unprecedented. In the United States of America, the share of farm employment fell from 40% 

in 1900 to 2% in 2000, while the share of manufacturing employment fell from 25% in 1950 to 

less than 10% in 2010. In both cases, new previously inexistent jobs were created across various 

industries once again demonstrating the effects of the “creative destruction”.  

 

Figure 8: Employee Overall % of Activities that can be Automated 

(McKinsey Global Institute, 2017) 
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2.2.13. PricewaterhouseCoopers & the Impact of Automation - 2018 

 PricewaterhouseCoopers (PwC) is a multinational professional services network; it is 

currently ranked as the largest professional services firm in the world. PwC’s network extends 

across 158 countries in the world and they provide services to 420 out of 500 Fortune 500 

companies (PricewaterhouseCoopers, 2018). Due to its vast network, the firm is able to 

contribute data analysis to a wide range of areas and industries, including to one in particular 

which is important to this research: Automation and its effect on employment.  

PwC released their report “Will robots really steal our jobs? An international analysis of the 

potential long term impact of automation” in February 2018, in this comprehensive report the 

firm attempts to demonstrate the actual impact in economies that technologies such as Artificial 

Intelligence, robotics and other forms of “smart automation” have on production levels, creation 

of better products and services and contributions to economic measures such as GDP. The 

research was primarily built around two previous studies on the subject: 1) Frey and Osborne’s 

research regarding the future of employment published in 2013, which utilized the Occupational 

Information Network (O*Net) Content Model. 2) Arntz, Gregory and Zierahn’s 2016 research 

focusing on the impact of automation on OECD member countries utilizing the Programme for 

the International Assessment of Adult Competencies (PIACC). Both of these studies were 

previously covered in this literature review.   

The final report estimated the proportion of existing jobs that could be at high risk of automation 

by the year 2030 for 29 member countries of the OECD, different industry sectors, occupations 

within industries and workers of different gender, ages and educational levels. PwC also 

elaborated a timeline on how this process might unfold in the time between 2018 and 2030 

through three overlapping waves:  

 Algorithm Wave: Focus on automation of simple computational tasks. This wave is 

already present at the time of this study 

 Augmentation Wave: Focus on automation of repeatable tasks and the communication 

and exchange of information through dynamic technological support. Also includes the 

analysis of unstructured data in semi-controlled environments. This wave is also 

underway at the time of this study but is expected to reach full maturity in the 2020’s.  
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 Autonomy Wave: Focus on automation of physical labor, manual tasks and problem-

solving in real-world situations that require responsive actions in industries such as 

manufacturing and transportation. The technologies enabling this wave are under 

current development but will become fully mature on a worldwide scale in the 2030’s.  

Their research shows the proportion of jobs at high risk of automation by 2030 varies 

significantly by country. Some of the highest automation risk levels (> 40%) are observed in 

countries like Slovakia and Slovenia whose economies are more reliant on industrial production 

which tends to be easier to automate due to the routine tasks and programmable features. Lower 

automation risk levels (< 25%) are observed in countries like Finland and Korea which 

relatively higher education levels across their population. Service focused economies like the 

UK and USA lie in the middle-risk tier (Between 30% and 40%) due to their vast amount of 

lower-skilled workers that could see intermediate levels of automation in the long run 

(PricewaterhouseCoopers, 2018).  

 

Figure 9: Potential Job Automation Rates by Country across Waves 

(PricewaterhouseCoopers, 2018) 

DOI:10.6814/THE.NCCU.IMBA.012.2019.F08 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

22 

 

Results show that countries with similar labor market performances and economic structures 

have broadly similar levels of potential automation. The figure above also details the levels of 

automation each of the countries may incur in throughout the firms proposed waves, it provides 

a short term and long-term view depending on the actual economic conditions in each country 

and the different technologies already in place. According to the study, the relative 

automatability of jobs across countries depends on a range of factors such as level of training, 

education, and skill enhancement. Therefore, countries with higher levels of education are 

estimated to have lower potential automation rates.  

Different industries also see variations in automation risks across different waves. In the short 

term, financial services and other programmable sectors are more exposed due to algorithms 

outperforming human capability in a wide range of tasks involving pure data analysis. On the 

long run, sectors such as transportation are highly exposed as the worldwide scale introduction 

of driverless vehicles takes place. An industry’s task composition and educational requirements 

are the primary drivers behind its automatability. Industries where large number of workers are 

involved in routine tasks are likely to see more automation. Less automatable sectors have a 

larger portion of time spent on social and literacy-based tasks, these sectors generally possess 

higher educational requirements.  

 

Figure 10: Potential Job Automation Rate over Time across Industries 

(PricewaterhouseCoopers, 2018) 
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PwC’s research demonstrates how AI, robotics and automation technologies can aid in the 

potential boost of productivity and the creation of better products and services. The rate at which 

these technologies will affect businesses will vary across industries and countries. Nonetheless, 

companies should start investing now to reap the benefits of new trends. The direct impact of 

the implementation of new technologies on different levels of business will also vary depending 

on the diversity of tasks performed:  

Table 2: Key Impacts in the Three Waves of Automation 

Phase Description Tasks Impacted 
Industries 

Impacted 

Algorithm Wave 

Automation of 

simple 

computational tasks 

and analysis of 

structured data. 

Manually conducted 

mathematical 

calculations, basic 

software packages 

and internet 

searches. 

Fundamental 

computational job 

tasks will be higher 

in this wave. 

Data driven sectors 

like financial & 

insurance, 

information & 

communication and 

professional, 

scientific and 

technical services. 

Augmentation Wave 

Dynamic interaction 

with technology for 

support and 

decision-making. 

Robotic tasks in 

semi-controlled 

environments. 

Routine tasks such 

as filling forms or 

exchanging 

information. Vast 

usage of learning 

algorithms. 

The financial and 

insurance sector will 

be highly impacted. 

Other sectors with 

high proportions of 

clerical support like 

public 

administration, 

manufacturing and 

storage. 

Autonomy Wave 

Automation of 

physical labor. More 

problem-solving in 

real situations 

requiring responsive 

actions such as 

transport and 

manufacturing. 

AI and robotics will 

increasingly 

automate routine 

tasks focusing on 

those involving 

physical labor or 

manual dexterity. 

Sectors like 

construction, sewage 

& waste 

management, 

transportation & 

storage with the 

introduction of 

autonomous vehicles 

and robots. 

(PricewaterhouseCoopers, 2018) 
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Figure 11: Task Automation across the Three Waves 

(PricewaterhouseCoopers, 2018) 

The introduction of new technologies will undoubtedly disrupt labor markets across the world, 

the extent to which automation will affect employment will vary due to a series of factors. Some 

of these factors relate to industries and categories of workers; however, countries will also need 

to consider the public policies implications and requirements. This means that the extent of 

automation in different economies may be more or less due to economic, legal, regulatory and 

organizational constraints.  

PwC’s research suggests that job losses due to automation are more likely to be offset in the 

long run by new jobs made possible by these new technologies. The process of creative 

destruction observed through periods of major technological changes since the industrial 

revolution will undoubtedly repeat itself in the era of industry 4.0.  
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3. Research Question  

Taking into account the ever-changing world we live in with unparalleled technological 

advances and the scale and scope of the major researches and theories regarding the topic of 

automation and employment introduced in the literature review. Considering the lack of 

research and in-depth studies on the effects of this phenomenon in Honduras and the rapidly 

growing manufacturing industry, which has a great impact on the country’s exports, 

employment and GDP. This research will attempt to answer the following main question:  

“How has automation affected employment in the manufacturing industry of Honduras?”  

In addition to my main research question, I will dive further into the topic by analyzing and 

attempting to answer the following sub-questions:  

1. How will automation continue to shape the skills and abilities required in the 

manufacturing industry of Honduras? 

2. What costs, benefits and opportunities do automation present to a developing economy 

such as Honduras? 

3.1. Hypothesis 

The research questions above lead to the formulation of the following hypothesis 

regarding the impact of automation in the manufacturing industry of Honduras:   

“If automation has significantly affected employment within the manufacturing industry 

of Honduras, the lower skilled employees will have been more extensively impacted than 

higher skilled employees as a direct result of the introduction of technologies that 

automatize tasks and processes.” 
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4. Country Overview: Honduras  

Honduras is strategically located in the middle of Central America and is bordered by 

Guatemala to the west, El Salvador to the southwest, Nicaragua to the southeast, the Caribbean 

Sea to the north and the Pacific Ocean to the south. The country is divided into 18 departments, 

its major cities are Tegucigalpa (Political Capital) and San Pedro Sula (Industrial Capital – 

Which we will consider especially for this research as it provides a major contribution to the 

country’s economy as well as serves as the largest Hub for the manufacturing industry housing 

the majority of the industrial parks in the country). Honduras official language is Spanish and 

the currency is the Lempira (HNL).  

The country’s location has allowed it to become a distribution center, with Puerto Cortes 

serving as the main seaport in Central America. The economy relies heavily on a range of 

exports, notably clothing apparel, bananas and coffee. It has rapidly developing sectors in 

agriculture, textile, light manufacturing, sustainable tourism and business services. 

(PricewaterhouseCoopers, 2019) 

The 2018 Gross Domestic Product (GDP) composition by sector is:  

 

Figure 12: Honduras GDP Composition 2018 

Agriculture
14%

Industry
28%

Service
58%

HONDURAS GDP COMPOSITION BY SECTOR - 2018
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Honduras spans about 112,492 km2 and has a population exceeding 9 million habitants. It is a 

low middle-income country where more than 60% of the population lives in poverty. In rural 

areas, this fact is even more aggravating with one out of five Hondurans living in extreme 

poverty (less than US$ 1.90 per day). (World Bank, 2019) 

4.1. Economic Landscape 

Since the 2008 global economic crisis, Honduras has experienced a moderate recovery, driven 

by public investments, exports and higher remittances mainly from the USA. In 2017 the 

country’s economy grew by 4.8%, in 2018 by 3.5% and the projected growth for 2019 is 3.6% 

(World Bank, 2019). The principal commercial activities contributing to this growth are 

financial intermediation, manufacturing industry, agriculture, livestock and fishing industry.    

By the end of the year 2018, the current account deficit reached -US$ 1,003.5 Million, 

representing 4.2% of the Growth Domestic Product (GDP) and more than doubled that of 2017 

(-US$ 408.9). Imports increased 7.7% compared to 2017 while exports only increased by 0.3% 

leading to a trade deficit of -US$ 3,530.6 (US$ 853.6 higher than recorded in 2017). The Central 

bank report attributes this higher deficit to a reduction in exports of commodities like coffee 

and palm tree oil as well as a rise in imports of raw material for the transformation of goods in 

manufacturing plants (Honduras Central Bank, 2018).  

4.1.1. Exports 

At the close of the year 2018 Honduras total FOB (Freight on Board) exports amounted US$ 

8,669.3 Million divided into the following three major categories:  

 General Goods: US$ 4,285.1 Million  

 Finished Goods (This category includes all the products elaborated within the industrial 

parks across the country): US$ 4,263.1 Million  

 Other Goods: US$ 121.1 Million 

The Central Bank details the general goods exports being 3.4% less than in 2017 due to lower 

demand for products like palm tree oil and a decline in the price of coffee around the world. 

Regarding the finished goods category exports, these increased by 4.5% compared to 2017 due 

to an influx of foreign investment for the establishment of new manufacturing plants serving 
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the textile and automotive industry during the year 2018. Finally, the other goods category 

reported an 8.1% decrease in FOB Exports in 2018.  

 

Figure 13: Honduras Total FOB Exports 2015-2018 
 

Honduras main trading partner continues to be the United States of America (USA), which 

received US$ 1,543.5 Million of the country’s general goods exports in 2018 (35%). The rest 

of the general goods exports during 2018 were divided as follows: Europe received US$ 1,292.0 

Million (30%), Central America US$ 879.4 Million (20%) and the Rest of the World amounted 

for US$ 658.3 Million (15%). Notable partners in the Rest of the World include Mexico with 

US$ 76.1 Million and Taiwan with US$ 60.1 Million of Honduras general goods received 

during the year 2018.  

Regarding the finished goods sector, 82.5% of the total finished goods exported by Honduras 

correspond to textile products manufactured in industrial parks (US$ 3,517.5 Million). 16% 

corresponds to automotive industry parts (US$ 680.4 Million) and the rest to other finished 

products. Once again, the USA stands as Honduras main trading partner by receiving a 

whopping 72% of all finished products elaborated in the country (US$ 3,067.9 Million) and 

Central America following with a 19% (US$ 829.9 Million).  
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These figures stress the importance of the manufacturing industry in Honduras, not just from 

an employment source point of view, but also from a macroeconomic standpoint. It is clear to 

the eye how reliant the country’s economy is on the exports of products elaborated within the 

industrial parks and how incredibly impactful to the commercial balance our trading 

relationship with the USA actually is.  

4.1.2. 4.1.2. Imports 

At the close of the year 2018, Honduras total CIF (Cost, Insurance and Freight) imports 

amounted US$ 12,200.00 Million divided as follows:  

 General Goods: US$ 9,482.8 Million 

 Goods for Transformation (Mostly raw material like threads and clothes destined for 

use in industrial parks): US$ 2,708.0  Million  

 Other Goods: US$ 9.2 Million   

 

Figure 14: Honduras Total CIF Imports 2015-2018 

 

The country’s main commercial partner for import of general goods is the USA with a 

representation of 46.7% of the total general goods imported (US$ 4,430.2 Million). The main 
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products in this category include fuels, medical and surgical equipment, mobile devices and 

automobiles. The second largest partner in the imports of general goods is Central America 

with 20.2% of the total (US$ 1,912.1 Million). Notably for this research, during 2018 a total of 

US$ 704.8 Million worth of imports were received from Europe consisting of machinery to be 

used in the textile industry.  

The goods for transformation were primarily sourced from the USA, with a total of US$ 1,879.1 

Million worth of raw materials to be worked within the country’s manufacturing industry 

(69.4% of total).  

4.2. The Manufacturing Industry  

Manufacturing industry refers to those industries which are related to the processing and 

manufacturing of items, these items can have two natures: new commodities or value-added 

commodities. Manufacturing industries came into being with the occurrence of technological 

and socio-economic transformations in the western countries in the 18th-19th century. This was 

widely known as the industrial revolution starting in Britain with a disruptive force replacing 

the labor-intensive textile production in the country with mechanization and use of fuels 

(Economy Watch, 2010). 

Manufacturing industries are important for an economy as they employ a big share of the labor 

force and produce goods required by sectors of strategic importance. In the case of Honduras, 

the previous chapter made it clear on how important this sector is for the country’s economy in 

terms of employment and finished goods exports.   

4.2.1. National Perspective & Background 

The manufacturing industry represents one of the most productive and economically impactful 

sectors of Honduras; throughout the years, it has bolstered employment as well as harnessed 

the consolidation and development of companies dedicated to the transformation of raw 

material into finished goods. 

The manufacturing industries in Honduras really took off in the 1980’s, when the decree for the 

creation of the “Industrial Zones for Manufacturing of Export Goods” was approved. This 

decree awarded immense facilities and preferable treatment regarding import/export taxes, 

property taxes, municipal taxes, company establishment tariffs, government procedures, etc for 
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companies that established themselves within these designated areas. This led to the origin of 

the first industrial parks known as INHDELVA and ZIP CHOLOMA located in the northern 

part of the country in the department of Cortes, which would later hold the highest concentration 

of manufacturing plants in Honduras.   Later in the 1990’s these zones became nationwide and 

not tied to specific geographic locations and became known as “Free Zones”, as long as the 

company passed all requirements they could apply for the preferential treatment. This behavior 

can be observed throughout many Latin-American countries during this decade; the belief was 

that by awarding more facilities and benefits to international investors they would be more 

motivated to invest in the local country and further improve the national competencies. This 

proved to be the case for Honduras, where foreign investment in the free zones skyrocketed 

since the 1990’s and since then has positioned the manufacturing industry as a vital contributor 

to the country’s economy.   

The favorable evolution of external and internal demand and increase of private and public 

investment in the country has resulted in economic growth of 4.8% and 3.1% in 2017 and 2018 

respectively (Honduras Central Bank, 2017). The positive trends are expected to extend into 

the year 2019 as new government projects and foreign capital investments take place.  

4.2.2. Gross Output (GO) 

Gross Output (GO) is defined as a measure of an industry’s sales or receipts, which can include 

sales to final users in the economy (GDP) or sales to other industries (intermediate inputs). 

Gross output can also be measured as the sum of an industry’s value added and intermediate 

inputs (Bureau of Economic Analysis, 2018).  

During the year 2017, the gross output of  Honduras manufacturing plants reached L. 

150,583.00 Million (Approximately US$ 6,275.00 Million), this represented a 3.9% increase 

compared to the previous year. The vast majority of the goods accounted for the GO correspond 

to textiles and apparel with a 75.9% representation of the total with a 3.0% yearly increase. The 

automotive parts reflected a similar 3.0% increase compared to the previous year due to higher 

demand from the USA (Honduras Central Bank, 2017) 
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4.2.3. Gross Value Added (GVA) 

Gross Value Added (GVA) is an economic productivity metric that measures the contribution 

of a corporate subsidiary, company or municipality to an economy, producer, sector or region. 

It basically provides a dollar value for the number of goods and services that have been 

produced in a country, minus the cost of all inputs and raw materials that are directly attributable 

to that production (Kenton, 2019) 

In order to calculate the Gross Value Added (GVA) of the manufacturing plants in Honduras, 

another vital piece of information is the total inputs that were used for the production output. 

The value of these inputs in the year 2017 reached L. 117,330.8 Million (Approximately US$ 

4,888.00 Million) reflecting a 4.1% increase compared to the previous year.  

The result of subtracting the total inputs from the gross output will result in the country’s gross 

value added for the year 2017: L. 150,583.00 M – L. 117,330.80 M = L. 33,252.20 

(Approximately US$ 1,385 Million). This figure presented a 2.9% increase to that of 2016. The 

major components of the GVA were: Salaries 65.8%, Social Contributions 8.3%, Tax on 

Production 0.9% Gross Operating Surplus 25.0%. The GVA represents an important figure 

since it can be used to observe how much value is added (or lost) from a particular region or 

state as well as serving for the calculation of the gross domestic product (GDP) as described in 

the next section.  

4.2.4. Contribution to Gross Domestic Product (GDP) 

The manufacturing industry represents one of the fastest growing and productive industries of 

Honduras. Throughout the years, they have achieved this in part due to the creation of an 

effective vertical integration of the production processes in which the final goods are 

manufactured under a single roof. This promotes the reduction of costs for the companies and 

optimizes the transformation process by reducing the time to process while at the same time 

standardization and quality is increased. Another phenomenon arising from the success of these 

companies in the country is the birth of economic groups, which are compromised by the 

companies who import the raw material and other which provide freight service, equipment 

maintenance, quality assurance, job placements, miscellaneous items providers, etc.   
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In order to measure the true growth of the series, the following chart presents the 

manufacturing’s industry contribution to Honduras GDP in constant prices: 

 

Figure 15: Manufacturing Industry Contribution to GDP 2015-2018 
 

In the year 2018, the manufacturing industry was officially the largest contributor to Honduras 

Gross Domestic Product by having a 19.3% participation of the country’s total GDP, which 

stood at L. 214,705.00 Million (Approximately US$ 8,946 Million) in constant prices. Other 

major contributors include the agriculture sector with a participation of 14.5%, financial 

intermediation services with a participation of 18.7% and hotels & restaurants with a 

participation of 11.6%. The increasing trend on the contribution of the manufacturing industry 

is clear to the eye and is expected to continue in that same way for the near future as new 

investment projects take off. On the other hand, the yearly variation on what percentage the 

manufacturing industry represents of the GDP is not drastic with it being between 19% and 

20% of the total GDP since the year 2015 (2015 – 19.6%, 2016 – 19.4%, 2017 – 19.3%, 2018 

– 19.3%). (Honduras Central Bank, 2018) 
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4.2.5. Commercial Balance  

Unlike the overall trade deficit the country’s commercial balance experiences, the 

manufacturing industry’s commercial balance has constantly been a surplus. This is due to the 

value that is added to the imported raw materials in their transformation process into finished 

goods for exports.  

Table 3: Honduras Manufacturing Industry Commercial Balance 2016-2018 

Concept 2016 2017 2018 

Finished Goods FOB Exports US$ 4,018.9 US$ 4,079.1 US$ 4,263.1 

Goods for Transform. CIF Imports US$ 2,567.5 US$ 2,723.8 US$ 2,708.0 

Commercial Balance US$ 1,451.4 US$ 1,355.3 US$ 1,555.1 

(Honduras Central Bank, 2018) 

 

Within the finished goods exports, there are two major types of goods which have come to 

dominate the whole manufacturing industry’s total output by a landslide. The two major goods 

are Textile Products and Automobile Equipment & Parts which together accounted for 98.5% 

of the total finished goods exported by the country in 2018. Out of total market share, Textile 

Products position themselves as the largest contributor to finished goods exports in the country 

(82.4% in 2016, 82.2% in 2017 and 82.5% in 2018) this trend is expected to continue, as 

Honduras is an increasingly more attractive destination for major international textile firms to 

manufacture their products. The same can be said for the Automobile Equipment & Parts, 

however, this sector is at a lower developing stage compared to the textile industry. In the past 

few years, more and more international firms have started investing in the country motivated 

by the lower costs for the fabrication of specific automobile equipment and parts.  

These two major goods have accounted for more than 98% of Honduras finished goods exports 

since the early 2000’s, establishing themselves as a pillar for the economy and a vital source of 

employment.  
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Figure 16: Honduras Finished Goods Exports Distribution 

 

Regarding the import of goods for transformation, the vast majority of these items are destined 

to the textile industry with a 78.5%, 80.3% and 78.6% of the total goods for transformation 

imported in 2016, 2017 and 2018 respectively. The other major imported good includes 

Machinery and electrical equipment with 12.7%, 11.6% and 13.9% of the total goods for 

transformation imported during the same years. The rest of the items with a considerable minor 

representation include goods such as chemical products, plastics, carbon, paper articles, stone 

and glass.  

The United States of America (USA) is the main destination of Honduras finished goods exports. 

The North American country has received 75.8%, 73.0% and 72.0% of the total finished goods 

exported by Honduras in the years 2016, 2017 and 2018 respectively. The other major importer 

of Honduras finished goods is the Central America region compromised by Costa Rica, El 

Salvador, Guatemala and Nicaragua which together account for 15.2%, 17.6% and 19.5% of 

the total finished goods exported by Honduras.  

A similar trend is present in the goods for transformation origin where the USA is the main 

exporter of these goods to Honduras with a 67.5%, 66.6% and 64.3% representation of the total 

goods for transformation imported by the country in the years 2016, 2017 and 2018 respectively. 
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The second largest commercial partner for the import of goods for transformation by Honduras 

is the Central America region, which accounts for 17.0%, 20.1% and 21.5% of the total import 

of this kind of goods during the same years. (Honduras Central Bank, 2018) 

4.3. Employment Trend 

The manufacturing industry has bolstered employment in Honduras since the 1980’s 

when the first textile manufacturing factories were established in the northern part of the 

country. Since that time, the free zones have promoted economic growth and welfare for the 

various cities and regions in which they are located. By the end of the year 2018, the industrial 

parks directly employed over 160,000 persons without taking into account the indirect 

employment and other kinds of side business generated due to the existence of the free zones.    

 

Figure 17: Direct Employment by Industrial Parks in Honduras 2009-2018 

(Honduras National Institute of Statistics, 2018) 

There is an overall increasing trend in the direct employment by the manufacturing plants of 

Honduras, the country quickly recuperated after over more than 4000 jobs were lost in the year 

2008 due to the financial crisis that shook most parts of the world. In the last 10 years, 

employment has increased at an average rate of   5% each year, with notable performances in 

the years 2011, 2017 and 2018 with an increase of 9%, 12% and 10% respectively.  
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Out of the entire manufacturing industry employees, the industrial parks represent the largest 

portion of concentrated employees as well as a considerable portion of the country’s 

economically active population as seen below: 

Table 4: Economically Active Population & the Manufacturing Industry 2016-2018 

Concept 2016 2017 2018 

Economically Active Population (EAP) 3,943,280 4,093,474 4,100,054 

Manufacturing Industry Employees 431,132 445,856 458,441 

Manufacturing Ind. % of EAP 10.9% 10.9% 11.2% 

Industrial Parks Employees 130,572 145,595 160,024 

Industrial Parks % of Manufact. Ind.  30.2% 32.7% 34.9% 

Industrial Parks % of EAP 3.3% 3.6% 3.9% 

The increasing trend of direct employment in industrial parks across Honduras can also be seen 

reflected on its impact in the Economically Active Population and the entire manufacturing 

industry.  The manufacturing industry reflects positive increases in their representation of the 

Economically Active Population, primarily bolstered by employment increase in industrial 

parks across the country. If we only consider employees working within industrial parks, they 

account for almost 4% of the entire Honduras Economically Active Population and they 

represent 34.9% of the entire manufacturing industry employees in Honduras at the end of the 

year 2018. Out of the 160,024 employees in 2018, 75% of them work for textiles and garments 

manufacturing plants, 11% for the automobile parts and equipment manufacturing plants and 

the remaining 14% are divided between other commercial activities including international call 

center services. In terms of their geographic location within the territory, 86% of the 

manufacturing plants jobs in 2018 were located in the northern region of the country in the 

departments of Cortes, Atlántida and Yoro. It is no surprise the majority of the industrial parks 

are located within this region due to its proximity with Honduras and Central America’s major 

commercial port: Puerto Cortes. The western part of the country held 8% of the total 

manufacturing plants jobs in 2018 and finally, the central and southern parts of the country held 

the remaining 6%. These two regions have not been as successful in the establishment of vast 

free zones due to their considerable distance from Puerto Cortes and the lack of logistics for 

efficient transportation of finished goods.  
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Employees from the manufacturing industry that work in industrial parks are especially 

important for this research. Since they work in big manufacturing plants serving international 

brands across the globe, their companies have ease of access to foreign investment and new 

technologies due to their larger operations and scale, thus their jobs are at a higher risk of being 

automated than those who work in other sectors of the manufacturing industry.   

4.3.1. Industry Participants 

By the end of the year 2017, there were 44 industrial parks with the free zone status located 

across the Honduran territory serving as hosts to 337 manufacturing plants. The distribution of 

these manufacturing plants is as follows: 122 serving the textile industry, 12 dedicated to 

automobile parts & equipment, 11 serving as international call centers and 203 dedicated to 

other commercial activities. The number of manufacturing plants within the country has been 

gradually increasing as the local government and investors facilitate the construction and 

habilitation of more industrial parks.  

 

Figure 18: No. of Manufacturing Plants in Honduras Industrial Parks 2009-2017 
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The number of manufacturing plants across the country presents a generally increasing trend 

since the year 2009, with only a couple of years (2013 and 2014) presenting a minor reduction. 

Since the year 2015, stable growth can be observed with an average of six new manufacturing 

plants opening each year. 

 Considering the data related to the number of direct employees working in industrial parks 

across Honduras I can calculate the average amount of employees working per each 

manufacturing plant since the year 2009. This information will be of great importance in later 

chapters as I further analyze the levels of automation in the country and its direct or indirect 

impact on employment levels.  

Table 5: Average No. of Employees per Manufacturing Plant in Honduras 2009-2018 

Year 
Total No. Of 

Manufacturing Plants 

Total No. Of Direct 

Employees 

Average No. of 

Employees per 

Manufacturing Plant 

2009 299 106,695 357 

2010 301 110,695 368 

2011 322 120,118 373 

2012 330 118,380 359 

2013 323 122,019 378 

2014 320 124,941 390 

2015 331 131,624 398 

2016 334 130,572 391 

2017 337 145,595 432 

2018 339 160,024 472 

The average number of jobs each manufacturing plant offers has been gradually increasing in 

the last years, a few minor decreases can be noticed during years 2012 and 2016 where the 

average number of employees per manufacturing plant decreased by 14 and 7 employees 

respectively. The reduction is directly linked to layoffs occurring in each of the years and not 

to a decrease in the number of manufacturing plants. The healthy trend portrays the rise of 

production output backed by steady increases in the influx of direct investment.  
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4.4. Projections 

 The Honduras government acknowledges the manufacturing industry as a key pillar to 

the economic welfare of the country. Throughout the years, many laws and decrees like the 

official creation of free zones, which I introduced previously, have created a more attractive 

environment for international investors to direct their funds to. In the year 2015, the government 

went even further with the creation of the “Plan Honduras 20/20” which I will introduce and 

discuss more in depth in the following chapter.  

4.4.1. Plan Honduras 20/20 

The main objective of this initiative is the creation of a national employment generation 

and economic development program bolstered by a public and private sector alliance. Its goal 

regarding employment is the creation of 600,000 new jobs between the years 2015 and 2020 

fueled by the investment of over US$ 13,000 Million during the same period. It is the largest 

and most ambitious employment generation initiative seen in the country so far. (Honduras 

Presidential House, 2016) 

The plan in its initial phase targets the four principal economic sectors of Honduras:  

 Tourism: With this initiative, the tourism industry is expected to generate 255,000 new 

jobs and position Honduras as a top tourist destination in Central America and the 

Caribbean.  

 Textile Industry: As the largest contributor to the country’s manufacturing output, the 

textile industry is expected to generate 200,000 new jobs with the implementation of 

this initiative. This will position Honduras textile industry as a leader in the continent 

regarding the export of textiles and a major exporter for the United States of America 

and Europe.  

 Intermediate Manufacturing: The largest contributor to intermediate manufacturing 

in Honduras is the automobile parts & equipment sector which is expected to generate 

95,000 new jobs with the creation of auto parts and electric equipment manufacturing 

hubs. This will position Honduras as the fastest developing country in the continent for 

the automobile equipment & parts sector.  
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 Business Service Centers: With the creations of new service centers, this sector is 

expected to generate 50,000 new jobs for young and bilingual personnel who would be 

up to date in the latest trends for business processes and information technologies.  

In its second phase, the national program is projected to reach and inject new investment funds 

to the agro-industrial and housing sectors. The government views as a vital priority the 

improvement of the country’s economic indexes boosted by projects that will attract new 

investment, generate employment and bolster local economies through the generation of 

income and development of the country’s most productive areas. In its endeavor to achieve this 

goal two other parties play an equally important role to the public sector: 1. Private sector and 

2. McKinsey Global Institute, which will be acting as a consulting firm and was the firm 

commissioned to identify the key productive sectors this program should focus on. The three 

parts mentioned above will operate under a “Transformative Unit” with complete autonomy 

and ample legal faculties to promote the development of initiatives that will attract direct 

investment and channel accordingly (Honduras Presidential House, 2016).  

4.4.2. Direct Investment 

As Honduras becomes more open to international investment by creating an attractive 

environment for people from all over the world to invest, the gradually positive trend observed 

in the foreign direct investment in the past three years will continue on the rise. This positive 

trend enhanced by government support, improvements in cities safety, security indexes, 

manufacturing productivity and efficient logistic hubs will surely continue to attract foreign 

investors from different nationalities in the upcoming years.  

By the end of the year 2018, Honduras positioned itself in the second position of the Central 

American region (Previous year it was the third position behind Costa Rica & Guatemala) in 

terms of receiving foreign direct investment. The country received a total of US$ 1,225.8 

Million during this year, just behind Costa Rica which received a total of US$ 1,594.7 Million 

in foreign direct investment during 2018 (Honduras Central Bank, 2018). The US$ 1,225.8 

Million represented an increase of 3.4% compared to US$ 1,185.7 Million received in 2017. 

Two sectors have stood out in recent years as the major drivers for foreign direct investment: 

Manufacturing Industry with a 38.1% participation of all direct investment in 2018 and 

Business Services sector with a 31% participation during the same year. As for the largest 
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contributing country of origin, during 2018 the United States of America accounted for a 25.4% 

(equals to US$ 311.1 Million) of all foreign direct investment in Honduras, once again 

demonstrating how deeply rooted to the USA the Honduran economy is in all of its aspects.  

 

Figure 19: Foreign Direct Investment in Honduras 2009-2018 

 

The year 2009 represents one of the worst years in the history of Honduras. The country was 

not only recuperating from the financial crisis that struck the world in 2008 but on top of that 

on June 2009 a constitutional crisis occurred when the Honduran Army following orders from 

the supreme court ousted President Manuel Zelaya and sent him into exile (Olson, 2009).  

This combination of events led to a foreign direct investment reduction of almost 50% 

compared to the year 2008 in which the country had received US$ 1,006.4 Million in direct 

investment. The international reaction to the 2009 Honduran coup’dètat was widespread, the 

United Nations, the Organization of American States (OAS) and the European Union all 

condemned the removal of President Zelaya as a military coup. The outrage was so far-reaching 

that in July of 2009 all member states of the OAS unanimously voted to suspend Honduras from 

the organization. This further isolated the country, which became increasingly unattractive for 

foreign investors as they viewed Honduras as a highly risky investment due to political 
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instability and uncertainty. Since then, the country has gradually returned to normal figures of 

foreign direct investment by actively promoting an attractive investing environment to the 

international community. In the last five years, Honduras averages a 3% yearly increase in the 

reception of foreign direct investment of which a larger portion of is directly contributed to the 

investment in the manufacturing industry, more specifically industrial parks serving the textile 

and automobile parts industries.  

Table 6: Foreign Direct Investment by Economic Activity (In Millions US$) 

Economic Activity 2016 2017 2018 

Agriculture  -$29.20 -$4.20 -$7.60 

Tourism  $156.50 $110.30 $120.60 

Construction $20.30 $27.20 $9.80 

Electricity, Gas & Water $4.30 $77.10 $47.70 

Manufacturing Industry  $430.20 $456.50 $466.90 

Mining Industry -$64.80 $36.50 $8.10 

Business Services $419.70 $337.00 $379.60 

Telecommunications $202.40 $145.30 $200.70 

Total $1,139.40 $1,185.70 $1,225.80 

The manufacturing industry displays a positive trend in the influx of foreign direct investment 

averaging a yearly increase of 4% in the last three years. The other largest economic activity, 

the business services industry, has seen considerably high influxes in the last three years 

however their trend has a lot more variability than that of the manufacturing industry. The 

agriculture industry stands out from the previous table due to its continuous disinvestment in 

the last three years; this trend reflects the country’s goal in shifting from agriculture products 

based economy into a manufacturer of finished goods and service provider one.  

The United States of America maintains itself as the largest individual contributor to the foreign 

direct investment in Honduras throughout history with one notable exception being the year 

2016 in which the North American country actually disinvested US$ 3.6 Million. Investment 

coming from the USA has gradually returned to a normal state since 2009 accounting for 17.1% 

and 25.4% of the total foreign investment in Honduras on the years 2017 and 2018 respectively.  
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4.5. Risks & Rewards  

Investments in Honduras face various challenges, including street violence, insecurity, weak 

public institutions, high levels of corruption, heavy bureaucracy and underdeveloped 

infrastructure. However, this contrasts the country’s assets that attract foreign investment, 

including high levels of manufacturing productivity, top quality port infrastructure, open 

business environment, relatively low tariffs and non-tariffs barriers, decentralization, 

privatization of many sectors, the establishment of international free trade zones, efficient 

logistic and production hubs and low cost of labor. The bet of the Honduras government falls 

on a young, bilingual population to bolster the business service sector and the country’s tourism 

and manufacturing capabilities to further increase the influx of foreign direct investment 

(Export Enterprises SA, 2019). 

Despite Honduras’s strategic location in the continent and the many benefits the country offers, 

which are listed above, the lack of education of the majority of the population will become the 

main barrier to continue attracting large investments. The lack of guarantee of finding 

competent and sustainable human capital necessary for the proper operation and development 

of companies is an issue that negatively influences the attractiveness of Honduras as a 

destination for foreign investment. Because companies must respond to more demanding 

markets to be competitive, the automation of tasks is accelerated in several branches of 

production, which will generate greater demand for a workforce with higher degrees of 

education.  

An example of this effect can be seen in Costa Rica, where automation processes on routine 

and easy to standardize tasks have already begun to be implemented. Due to the lower level 

skill, these activities required it is expected companies will shortly stop employing people with 

lower qualifications. Thus, the greatest negative impact of these processes would be felt by staff 

in low-skilled jobs, with very routine tasks and who do not have the skills to assume new roles 

without the need of extensive training. In medium or highly qualified jobs, the impact is much 

less, as it is easier to retrain and relocate employees to new and more complex jobs. Automation 

creates previously non-existent jobs and increases the demand for talent with analytical skills, 

as well as for the development, implementation and maintenance of automated solutions 

(Central America Data, 2019).  
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5. Methodology  

In this chapter, I will provide a detailed description of my research process, categories of data 

to be considered, approaches & ideologies selected to best fit the research, data collection and 

its corresponding analysis methods.  

5.1. Research Method  

Research is the systematic collection and interpretation of information with a clear purpose, 

to find things out (Saunders, 2019). For this research, I considered the following categories:  

 Quantitative Research: The systematic empirical investigation of observable 

phenomena via statistical, mathematical or computational techniques (Given, 2008) 

 Qualitative Research: Refers to the meanings, concepts, definitions, characteristics, 

metaphors, symbols and description of things and not their counts or measures. This 

research answers how and when a certain phenomenon occurs. (Berg & Lune, 2012) 

The focus of this research will be from a quantitative point of view extracting valuable data and 

statistics from various journals and studies performed by internationally accredited 

organizations. As a complement to the numerical and statistical data, I will also interview an 

expert in automation implementation in manufacturing plants in Honduras to have an insider 

point of view in relation to the levels and effects of automation in this country.  

Considering the ideologies of pragmatism, positivism, realism and interpretivism (Saunders, 

2019) I will explain my reasons as to which approach I select and why I consider it the most 

suitable one for this specific research.  

5.1.1.  Pragmatism  

Pragmatism research philosophy accepts concepts to be relevant only if they support action. 

Pragmatics “recognize that there are many different ways of interpreting the world and 

undertaking research, that no single point of view can ever give the entire picture and that there 

may be multiple realities” (Saunders, 2019).  Pragmatism aims to combine both qualitative and 

quantitative research methods to allow for a better understanding of the phenomena in question.  
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5.1.2. Positivism  

In essence, positivism is based on the idea that science is the only way to learn about the truth. 

As a philosophy, its stance is that only factual knowledge gained through observation, including 

measurement, is trustworthy. Positivism depends on quantifiable observations that lead to 

further statistical analyses. A part of taking a positivist approach implies that the researcher is 

independent, meaning that the researcher must maintain minimal interactions with the research 

participants,  and only then can the research be purely objective.  (Wilson, 2010)   

5.1.3. Realism  

As a research philosophy, Realism relies on the idea of independence of reality from the human 

mind – there is an assumption of a scientific approach to the development of knowledge. It can 

be divided into two groups: direct and critical. Direct realism is where our senses portray the 

world as it is and we perceive objects as they are (Bryman & Bell, 2015). Critical realism, on 

the other hand, argues that sensations and images of the real world can be deceptive and they 

usually do not portray reality (Novikov & Novikov, 2013).  

Critical realism provides a set of perspectives on society and nature and how to understand 

them. It is not a substitute for, but rather helps to guide, empirically controlled investigations 

into the structures generating social phenomena (Bhaskar, 2010).  

5.1.4. Interpretivism  

Interpretive methods of research start from the position that our knowledge of reality, including 

the domain of human action, is a social construction by human factors and that this applies 

equally to researchers. Thus, there is no objective reality that can be discovered by researchers 

and replicated by others, in contrast to the assumptions of positivist science.  

Interpretivism is thus an epistemological position, concerned with approaches to the 

understanding of reality and asserting that all such knowledge is necessarily a social 

construction, and thus subjective. (Walsham, 1993) 
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5.1.5. Selected Research Ideology  

After careful consideration of each of the ideologies discussed before, I have selected 

Pragmatism and Critical Realism as my combined approach for the methodological framework 

of this research. I trust this will allow me to appropriately analyze the primary and secondary 

data, which I will introduce in the next chapter, as well as to reach precise and objective 

conclusions to my research.  

5.2. Data Collection  

Automation is a phenomenon present in all sectors of the economy around the world, and even 

though analyzing various sectors would be extremely insightful and provide a  more complete 

perspective, for this thesis I am focusing on how it has affected the manufacturing industry of 

Honduras in specific. A mixed methods approach implementing both qualitative (primary data 

source) and quantitative (secondary data source) data will be implemented in order to achieve 

the purpose of the research.  

5.2.1. Primary Data  

Considering the importance of first-hand knowledge and the value that original data will add to 

this research, I have decided to do a personal interview to an expert in the actual implementation 

of technologies for the increase of productivity in manufacturing plants in Honduras.  

This method has been selected as the primary method of data collection and I trust it will add 

insightful knowledge on how a manufacturing plant works from within, their technological 

implementations so far and their struggles and expectations in the future.  

The value in interviews comes from building a holistic snapshot, analyses words, reports 

detailed views of informants and also enables interviewees to “speak in their own voice and 

express their own thoughts and feelings” (Berg & Lune, 2012). Next, I will list the advantages 

and disadvantages of using an interview as a primary method of data collection: 
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Table 7: Advantages and Disadvantages of Interviews 

Advantages Disadvantages 

High return rate Time-consuming 

Fewer incomplete answers Small scale study 

Can involve reality Not anonymous  

Controlled answering order Potential for subconscious bias  

Relatively flexible Potential inconsistencies  

               (Brown, 2001) 

Even though interviewing is a powerful way of getting insights into interviewee’s perceptions, 

it can go hand in hand with other methods (Ho, 2006) which is why I will pair my findings with 

a secondary source of data collection which will help obtain richer data and validate some of 

my research findings.  

5.2.2. Secondary Data  

Secondary research involves re-analyzing, interpreting and reviewing data that has been 

collected by someone else previously. For this study, I have considered various sources of 

secondary data in order to properly achieve the research objectives:  

 Honduras Government reports and statistics (Various offices) 

 International and multinational agencies reports, statistics and studies (World Bank, 

Inter-American Development Bank, United Nations, others) 

 Accredited research and professional service institutions (McKinsey Global Institute, 

PricewaterhouseCoopers, others) 

 Recognized books, journals and articles on automation and employment by renowned 

economists and other accredited professionals   

It is important to recognize that secondary data sources also have advantages and disadvantages 

as listed below:   
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Table 8: Advantages and Disadvantages of Secondary Data 

Advantages Disadvantages 

Inexpensive, the cost is cheaper than 

primary research 

Inappropriateness, may not entirely relate to 

the topic of research  

Time-saving Different formatting  

Higher accessibility through online sources May not answer the research question 

Larger scopes of data Lack of control over the quality 

Professionally collected data May lack sufficient information 

                                                                                                           (Oxbridge Essays, 2017) 

5.3. Data Analysis   

In this section, I will briefly discuss the origin and further analysis of the primary and secondary 

data presented in this research. The primary data was collected through a detailed interview 

elaborated with the intention of obtaining a first-hand perspective in the implementation of 

technologies in Honduras. The researcher (and writer of this thesis) performed said interview 

to an industrial engineering professional who shared his personal views based on his own 

experience and expertise on the matter. The full transcript of this interview can be found in the 

appendix section of this thesis.   

The secondary sources of data presented for this research have various origins. The data 

presented throughout the literature review focuses on major contributions on the subject of 

automation, employment and the ever-changing nature of work. This section introduced studies 

from recognized authors, international research institutes and professional services firms. In 

order to complete the picture, an in-depth country analysis was presented in chapter 4 Country 

Overview: Honduras. The analysis is derived from various official reports and statistics 

published by the Honduras Government through diverse offices and institutions as well as other 

multinational agencies reports. Its focus was on the impact of the manufacturing industry on 

Honduras exports, imports, Gross Domestic Product, employment trend, foreign investment 

and government intervention and participation. A holistic analysis of the primary and secondary 

data allowed generating comprehensive results to answer the proposed research questions and 

test the subsequent hypothesis, these results are presented in the next section.   
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6. Results 

 The introduction of industry 4.0 brings along the integration of cyber-physical systems 

into production and logistics networks as well as the integration of the internet of things into 

the delivery of services and the production of final goods. As the diverse literature reviews 

demonstrate, throughout history the introduction of new technologies has altered the status quo 

of employees at different scales. The extent to which these technologies alter employment will 

vary according to the industry, job tasks, employee’s education levels and the country’s policies 

regarding automation and the attraction of foreign investment. The specific results derived from 

the overall analysis of the primary data and secondary can be found in the following subsections 

of this chapter.  

6.1. Impact of New Technologies on the Labor Market 

A gradual transition into more deeply automated manufacturing plants in Honduras is expected 

in the long run. An abrupt introduction of automated processes is not expected in the short term 

due to three major reasons:  

 High costs of introduction, maintenance and successful establishment of these new 

technologies imply companies would need to direct hefty investments towards this new 

modality of manufacturing their products. This will cause companies to sacrifice some 

of their profits when they already have a tested method of production that does not 

elevate their costs too much.  

  Low cost of human labor in Honduras, which constitutes one of the selling points for 

foreign investors to select this country as a manufacturing hub. The low costs of labor 

are directly related to the fact that the manufacturing process in these plants does not 

require high skilled tasks, therefore, low skilled employees earning low wages constitute 

the vast majority of employed individuals in this industry.  

 Government policies, which promote foreign investment by creating an attractive 

environment for companies to do business by lowering taxes, tariffs and such also act 

as an employment booster. These policies promote many benefits for the investing 

companies; however, one of the things they have to give in return is high levels of 

employment opportunities to the lower-skilled workers who do not have other options. 
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The future of the labor market by country greatly depends on its degree of technological 

development and the skills of the younger generations. A country like Honduras, with a high 

young population ratio with low skills, faces a problem in which international companies that 

have already gained substantial knowledge in higher-end skills will need to pass on these skills 

to their employees through training if they expect or want to raise the skill gap of the population.  

As a low labor cost country, Honduras benefits from the surplus of low-skilled workers. If 

international companies continue outsourcing their production lines, this will continue 

producing benefits for the country. However, if these companies decide to produce in their own 

country of origin or fully automate production lines, this surplus of low-skilled workers will 

create unprecedented levels of unemployment in the country that will further depress the 

economic and social indicators.  

6.2. Winners and Losers in Industry 4.0 

With the technical development of cheaper production robots, many companies that currently 

manufacture their products in low labor cost countries will be motivated to return production 

to their home country or move production lines to another country that is located in a strategic 

location closer to their target market. Honduras and other developing countries are not ready to 

face the effects of automation and digitalization due to the low levels of education in much of 

the population and their high dependence on these foreign companies to provide employment 

to the less skilled workers.  

Developed countries with higher levels of education and working populations that have been 

greatly exposed to technology and high skill tasks will not be severely affected by automation. 

These countries have a larger number of workers who possess higher skill levels and whose 

jobs are not easily automatable. The amount of employment consisting of routine tasks is low 

in these countries compared to underdeveloped countries like Honduras.  

Companies of all sizes will need to start investing in automated processes if they want to 

compete with the productivity and efficiency these technologies offer. Small and medium-sized 

companies will not be able to make a rapid transition into the implementation of new 

technologies due to high acquisition costs and the lack of qualified specialists who can operate 

the systems.  
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6.3. Costs and Benefits of Automation 

When thinking of automation, the first thing that comes to a company’s mind is the high cost 

of acquisition and maintenance of the technology. However, this cost must be weighed out 

against the human labor cost of the country in which the technology will be implemented in 

order to generate an objective cost-benefit analysis. The implementation of automation into a 

country with a considerably high average working hour costs would prove beneficial for a 

company since they would actually reduce their labor costs. On the other hand, the 

implementation of automation in a low average working hour cost country like Honduras would 

not reap equal benefits. Since the labor costs are already considerably low, it would be very 

hard for machines to further lower those costs. An estimation of the average benefit per hour 

two very different economies like Germany and Honduras would have with the implementation 

of automation technologies in their manufacturing industries can be seen in the figure below.  

Table 9: Labor Cost Balance Example - Honduras & Germany 

Country 

Average Working 

Hour Cost 

(Manufacturing 

Industry) 

Average 

Automated 

Machine Hour 

Cost 

Labor Cost 

Balance Working 

Hrs. vs Machine 

Hrs. 

Germany US$ 45 US$ 6 (+) US$ 39 

Honduras US$ 2 US$ 6 (-) US$ 4 

Honduras Data: (Wage Indicators, 2019) 

Germany Data: (Deutsche Welle, 2019) 

As seen in the example above, low skilled workforces earning lower wages are still more 

profitable for manufacturing companies than automated systems. Countries with relatively 

higher wages could be at a higher risk of automation, however, it is important to consider most 

of these economies workforce possess higher skills and are not involved in routine simple tasks, 

therefore a smaller percentage of the employees would suffer from the loss of their jobs if 

automated technologies were to be introduced. 
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Many international organizations biggest reason to not introduce automated systems originates 

from an economic profit point of view. As the cost of employing human labor rises and reaches 

a point at which the cost-benefit results favor automated systems over people, companies will 

ramp up their investments in new technologies. This future is not too far away considering the 

cost of deploying advanced robotics has considerably lowered in the past decade while the 

performance and production capabilities of these systems have only improved. 

6.4. What does the Future Hold? 

The risk of automation is on the horizon for every country and industry in the world, and even 

though the levels will depend on a variety of factors as discussed in this research, governments 

like Honduras need to take a proactive stance to face the threat of a structural change in the 

nature of employment. Currently, the country stands in a position where it awards high benefits 

to international companies that establish their production lines and these in return promote 

productivity and employment. If (and when) the balance changes and Honduras is no longer a 

cost-effective location for these companies to manufacture their products, the government 

should have started the implementation of a series of policies to protect employees and act as a 

safety net in the new work structure. Some of the recommended preventive actions are as 

follows:  

 Enhance the education system at all levels to cultivate a natural upgrade in skill levels 

throughout the population, this will help new and existing employees easily adjust to 

technologies they currently are not capable to operate.  

 Continue the promotion of programs that attract foreign investment in diverse areas, this 

will allow for a safety employment net if automated processes destroy some jobs new 

ones will be created throughout different industries.  

 Develop social safety nets that will help support those employees who cannot adjust 

rapidly to new technologies.  

Underdeveloped economies like Honduras should stress the implementation of policies that will 

enhance their citizen's skills, these policies should not be considered exclusively as a safety net 

for the fear of automation to disrupt the employment structure, they should rather serve to 

enhance the quality of life of the entire population.    
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7. Conclusions & Limitations  

This thesis has investigated the effects automation will have in the manufacturing industry of 

Honduras through a mixed approach involving qualitative and quantitative research tools. The 

collection and further analysis of the primary and secondary data presented in Chapter 2 and 4 

can help answer the research questions presented in Chapter 3 which will be discussed below.  

Main Research Question: How has automation affected employment in the manufacturing 

industry of Honduras? – This research has found no direct negative impact on employment in 

the manufacturing industry of Honduras as a cause of introducing new technologies that 

automate processes. The employment trend in the manufacturing industry shows a positive 

trend and an increment of over 30,000 employees in the last two years alone. The average 

number of direct employees in manufacturing plants has increased from 357 in 2009 to 472 in 

2018 while the number of manufacturing plants has increased from 299 to 339 in the same 

period. The foreign direct investment in the manufacturing industry also presents a positive 

trend, denoting an attractive investment environment for international companies to 

manufacture their products.  The overall positive trend is due to two main reasons: 1. Low cost 

of human labor in the country that proves to be more cost efficient for companies than the 

acquisition, maintenance and operation of automated machines and 2. Government policies and 

programs that promote an attractive and beneficial prospect for foreign investors as long as they 

can provide stable employment for a big percentage of the lower skilled employees.   

Sub-question 1: How will automation continue to shape the skills and abilities required in the 

manufacturing industry of Honduras? – As stated by many of the studies analyzed in the 

literature review, the difference in jobs that have a higher risk of being automated against those 

which have lower risk is directly related to the education levels of the employees performing 

those jobs. Those with higher education levels are in charge of jobs requiring higher-level skills, 

therefore, are at a lower risk of automated machines taking over their duties. Contrary to 

employees with lower education levels performing routine tasks which can easily be 

outperformed by machines that can ensure standard quality and greater outputs. Honduras 

manufacturing industry employees in their majority fall on the lower level education, and even 

though as I stated before the employment levels have substantially increased and have a positive 

trend, this will not be an eternal state. Employees need to be ready for a change in the structure 
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of employment, when the cost of human labor in the country exceeds the cost of automated 

machines, companies will be looking towards the implementation of technologies that 

standardize quality, greatly increase production output and are more cost effective. It is of great 

importance that employees start gaining new knowledge and abilities other than those required 

for routine tasks. If automation displaces their current jobs, employees who have enhanced their 

education will surely find new opportunities much faster than those who did not.  

Sub-question 2: What costs, benefits and opportunities do automation present to a developing 

economy such as Honduras? – The costs for the Honduran economy if companies in the 

manufacturing industry decided to fully automate their processes is huge, this implies a large 

portion of the 160,024 employees working in industrial parks as of December 2018 would be 

at high risk of losing their jobs. The social and economic repercussions this would have on 

direct employees and their dependents would result in unprecedented levels of unemployment 

and poverty in the region. On the other hand, if companies and government work together in 

the enhancing of education and skill levels of employees, the effects of automation as a 

disruptive labor phenomenon will not be as severe. These employees will not only be capable 

of higher-level jobs receiving higher wages, but they will also be ready to transition if the 

introduction of new technologies displaces their jobs creating a net positive effect in the 

economy as employees would be receiving higher incomes and companies will be generating 

higher levels of production.  

 A research hypothesis was presented in Chapter 3: “If automation has significantly affected 

employment within the manufacturing industry of Honduras, the lower skilled employees will 

have been more extensively impacted than higher skilled employees as a direct result of the 

introduction of technologies that automatize tasks and processes”. While the results of this study 

cannot fully test the stated hypothesis due to Honduras labor cost being cost efficient enough 

for manufacturing companies not to extensively automate their plants which is contrary to 

recorded results regarding the effects of automation in more developed economies which served 

as subject regions for the studies presented in the literature review. However, this research 

predicts the hypothesis above will be proven true once the human labor costs in the 

manufacturing industry of Honduras exceed the costs of automated machinery performing 

production labors.   
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This research heavily recommends the establishment of a productivity center that will boost the 

enhancement of skills among the Honduran population. This special institution should be 

developed through a private-public cooperation and if done properly should somehow mimic 

the success the establishment of the China Productivity Center had for the country of Taiwan 

since 1955. 

The extents of this research are limited by the personal responses gathered in the interview 

“Automation & Employment in Honduras, a Technology Expert Opinions and Views” which 

served as primary source of insider information on the manufacturing industry of the country, 

investment in new technologies and employees perceptions. This research is also limited by the 

studies, journals, reports and books covered throughout the literature review which focus and 

gather data from mostly developed economies and do not consider a less advanced country’s 

struggles and own limitations.  

To conclude, automation is and will continue being a disruptor for labor markets around the 

world. Some jobs will be displaced or changed in nature, but new jobs will also be created along 

the line creating a positive net effect on economies as it has happened since the first industrial 

revolution. It is fundamental for companies and governments to work together to promote 

education and the learning of higher-level skills in their employees and growing population. 

The design and implementation of adequate policies in terms of education, employment and 

foreign investment will plant the seeds for future generations of Hondurans to have access to 

better education, employment and a higher quality of life.    
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9. Appendix 

Full Transcript of the Interview: Automation & Employment in Honduras, a Technology Expert 

Opinions and Views 

The following interview serves as a source of primary data for the thesis: “Automation and its 

Effect on Employment in Honduras Manufacturing Industry” presented by the interviewer as 

graduation requisite for International Master of Business Administration (IMBA) at National 

Chengchi University (NCCU). 

 

Date: May 04, 2019 

Interviewer: Jose Alfredo Sosa  

 

Interviewee Profile 

Name:  Edgardo Pascall 

Age: 36 

Gender: Male 

Current Position: Innovation Department Manager 

Work Experience (Yrs.): 14 years 

 

The open ended-questions below are designed to support a more effective analysis of 

automation and technification processes in the manufacturing industry of Honduras and its 

relationship with employment. Please answer as extensively or briefly as you see fit.  

 

Q1. Can you please introduce your academic background and professional experience 

in the manufacturing industry? 

I ḿ an industrial engineer. During my 14 years, I have been working as customer service, 

product development assistance, engineer assistance, project manager and now I am 

leading the innovation department. During this time, I have improved production lines 

and information systems.  
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Q2. Do you think companies in the manufacturing industry of Honduras consider 

automation as a top priority in their policies and investment goals? 

In the past, the garments and footwear industries have not seen automation as a top 

priority but time has changed and do to the global competition companies have changed 

their priorities. The clients are looking for how fast their products can be moved as they 

place the production order so they can compete and offer not only top products but also 

fast response time. Due to this, manufacturing companies have been looking for an 

automatic process that can increase the speed of work, reducing the lead-time so they 

can offer lower time spans the client is asking for. 

Q3. What kind of technologies are most commonly implemented in industrial parks 

across the country? What are their purpose and relative cost? 

Most of the investments in technology are directed in establishing capable ERP that can 

handle all the information that goes through in a manufacturing company. All this is to 

give the decision makers the tools they require so decisions can be taken in the lowest 

time possible. Their cost can go to a couple hundred to thousands of dollars. In addition, 

they invest in automatic machinery that let the employee work with two or more 

machines at the same time in order to increase overall productivity and output per 

employee.  

Q4. Is there a way to evaluate the levels of automation within a manufacturing plant?  

You can do it but you have to evaluate each process by its own and see the levels of 

interaction between human and machine. Then you can go and see how many total 

manual processes you have ongoing, how many semi-automated processes and how 

many fully automated processes. That can give an idea of the percentage of automatic 

processes a manufacturing plant has compare to the manual ones.  

Q5. Considering current technologies and capacities: do you believe manufacturing 

plants in Honduras, which in their majority serve the textile industry, could be 

fully automated? If not, to what extent do you believe they could be? 

The technology to fulfill this exists, so in theory, it could be done. However, the cost 

would be too high so many companies established in Honduras will see it as not 

cost/beneficial for them considering the low labor costs in the country.  
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Q6. In which ways do you believe automation can increase productivity in a 

manufacturing plant? Could it have counterproductive effects? 

If not used correctly, it can have counterproductive effects. For example, a complex 

process that can be hard to understand may confuse the employee resulting in serious 

problems for the manufacturing process. During my time working, I have seen 

automatic machines that are arranged together so one employee is able to work with all 

of them, this increases productivity and output since the employee is simultaneously 

operating two machines.   

Q7. Based on your experience, have you seen a relationship between the introduction 

of automatized processes and the increase or decrease of jobs in a manufacturing 

plant? 

Yes, I have seen a relation. Most of the manufacturing plants I have worked with have 

gradually increased the number of employees they hire, however the new jobs created 

mostly required relatively higher skills than the traditional lower skilled assembly line 

ones.  

Q8. Do you believe lower skilled level employees in manufacturing plants fear they 

might lose their jobs to the introduction of new technologies? 

Yes, from my conversations with employees I can notice a fear of losing their job by 

the introduction of new technologies. The employees are curious as to what kind of 

technologies are implemented to see if it will affect their tasks directly or indirectly.  

Q9. Can the implementation of new technologies reduce jobs? (For ex. Lower skilled 

employees dealing with basic assembling functions) 

Yes, it can definitely reduce the amount of employees’ necessary for the basic 

assembling function, technology not just reduces the amount of human input required 

but it also standardizes quality in the manufacturing process.  

Q10. If there is a reduction in jobs, which kind of employees will be affected the most? 

What kind of skills will become less demanded?  

Mostly the lower skilled employees will be the ones affected since their routine tasks 

are easier to be automated by machines.  
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Q11. Can the implementation of new technologies create new jobs? (For ex. Higher 

skilled employees to deal with this new technology) 

Yes, it will, new technologies require employees that are able to adapt to the changes 

and learn rapidly how to work with new machinery. Typically, higher skilled employees 

are needed for the new positions created by automation. 

Q12. If there is the creation of new jobs, what type of skills and employees will best fit 

these new roles? 

They will need to be able to adapt to changes and be willing to work with their new 

environment. In addition, they will need a high level of understanding of the quality and 

cognitive abilities required for the new operations to be successful. New employees will 

also need to rapidly differentiate if the new machines are working correctly.  

Q13. Do you foresee an increase in companies investing in automation processes in the 

future? 

Yes, I see an increase in companies investing in automation technologies in the next 

years. However, as long as human labor in Honduras proves to be more cost efficient 

for these large foreign conglomerates, they will continue to select the option of people 

over machines.  
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