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Abstract. With modernization, the agricultural sector has increasingly adopted modern machinery, raising
concerns about its impact on farm laborers, whose roles are being supplanted by these advanced
technologies. This study examined the effects of mechanization on the livelihood of farmers in the Science
City of Mufioz, Nueva Ecija, Philippines. Employing a phenomenological qualitative approach and
convenience sampling, the research focused on five Filipino farmers who participated in in-depth, semi-
structured interviews using a validated, researcher-developed interview guide. Data were analyzed using
Colaizzi's 7-Step Method. The findings reveal that the prevalence of modern machines has significantly
contributed to unemployment and financial hardship among farm laborers, posing challenges to their
livelihoods. Additionally, the farmers highlighted the importance of education in the agricultural sector and
the erosion of the "bayanihan spirit" (communal unity) due to the introduction of modern machinery. This
study underscores the dual-edged nature of mechanization: while enhancing efficiency, it also inflicts
substantial socio-economic costs on farm workers. Consequently, it calls for a deeper understanding and
proactive measures to address the adverse effects on laborers affected by agricultural mechanization.

Keywords: Agriculture; Farm laborers; Mechanization; Modern machinery; Agricultural workers.

1.0 Introduction

The construction industry and the agricultural sector highly demanded a workforce—laborers were under the
working class (with the hierarchical model as the basis); they were the ones in charge of manual labor, production,
and the vital role of being the powerhouse of these industries. Employed agricultural workers were to work in
crop fields, livestock, and food production facilities. Under the image of having an employer, these workers did
not have any part in the possession of the equipment used, much less the land they worked on.

The nature of the workforce reflected the seasonal fluctuations in demand for agricultural labor. Moreover,
working hours were long, especially when the planting and harvesting seasons commenced. However, these
workloads decreased when off-peak seasons struck. Usually, the majority of employed agricultural workers'
livelihoods in first- and third-world countries were based on the demand for them, primarily signed for
contractual labor only. As per the report, 26.7%, or approximately 2 billion people, obtained their wages from
having a livelihood connected with agriculture. In the Philippines, agriculture also suffered a significant decrease
in employment that started with 24.5% (9.7 million) in October 2020, 24.6% (10.77 million) in October 2021, and
22.5% (10.60 million) in October 2022 (Baclig, 2022).
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Because agricultural workers' minimum wages were typically low or nonexistent, they chose to maximize their
potential and working hours to increase their earnings. However, farm laborers have not extended their shift
hours to account for self-sufficiency in essential and significant food; one way is by introducing innovative
technology and techniques (Mogato, 2018).

Data found that the 14.2 percent (5.7 million) recorded in October 2020 went for a dip in October 2021 with a 12.4
percent value of 5.4 million. It recently declined in October 2022 with an 11.8 percent decline; this led to 5.6 million
losses of skilled workers in the field, fishing, forestry, and farming (Baclig, 2022). Even though the introduction of
machinery was evidence of advancement and provided additional livelihood opportunities, it was also the reason
for unemployment. Many were affected by the layoffs of agricultural agencies due to the advancement of
machinery. In the Science City of Mufioz, the Philippine Rice Research Institute (PhilRice) and the Philippine-Sino
Center for Agricultural Technology, government entities, and farms all over the town adopted modern machinery.
Meeting the standard set by machines was unlikely for traditional farmers, as the capabilities of this equipment
were of high precision for crop farming. Education was a significant factor, as adverse labor shortages affected
agricultural production. The spontaneous spread of modern agricultural machinery indeed started taking over in
the present time (Zheng et al,, 2022; Zhou, 2022).

This study investigated and induced the performance of the laborers included in the decline of manual labor
demands due to the prominence of modern machines. This focused specifically on their financial struggles before
and after the widespread use of modern machines. Therefore, in line with the forgotten laborers, there was
potentially extended assistance to the workers regarding financial and educational difficulties, as well as the
further technological enhancement of the machines.

Knowledge and wisdom helped you garner information in your chosen careers and be your leverage for job
opportunities. Education gave way to introducing the efficiency and stability that machines provided, leading to
a cheaper and more profitable yield because of the long lifespan of these machines and their optimal maintenance
for their development and profits. If education was present, the policies would be more effective by then. Based
on the collected data, education became the harbinger of successful adoption, establishing a firm foothold that
resulted in a bountiful yield (Paltasingh & Goyari, 2018). Furthermore, education was the core of knowledge; it
also offered extracurricular activities involving farming and gardening (Bang, 2019). Similarly, farming was
widespread in agricultural education as a further level of education for laborers who were interested or
agricultural enthusiasts (Rice & Kitchel, 2018).

Farm work—a rigorous process that took months to harvest produce—was never menial work for laborers. One
of the factors that contributed to agriculture's mechanization was education. The impact of education on the
agriculture industry was undeniably the reason for laborers to broaden their horizons. Skills that benefited them
long-term included handling production, marketing, and financial difficulties (Ninh, 2021). Agricultural laborers
were characterized by their educational background once they entered the field of mechanization. College-level
education encompassed agritourism, where agritourism related to farm visits. The information gathered is
considered agricultural literacy (Brune et al., 2020).

Implementing different farming styles and machines improved the technologies that helped farming today. The
agricultural sector significantly relied on technology, as it was used in food production and was much more
efficient in reaching the needed quota. India has made remarkable progress in terms of agriculture. However,
unlike neighboring countries, their horticultural and agricultural productivity could be higher (Kapur, 2018).

Mechanization reflected modernization and provided immediate changes in farming patterns, as not only did it
increase production but also involved the financial improvement of a household (Lu, 2009) for primary farm
owners in a world where technological advancement had a relevant role in upgrading every sector of the economy
with machines. Hence, for both the private and public sectors and the participation of non-governmental
organizations, there was no doubt that this increased the usage, popularity, and rapid development of mechanized
equipment (Fuad & Flora, 2019).
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Employers and field owners who used mechanized machinery to fulfill the heavy-duty farming process mostly
looked for farmers with educational attainments and polished skills concerning technology. Education
contributed to the inclusive growth of economic and agricultural output. (Wouterse & Badian, 2019). Different
handling areas require specific proficiency, especially when the machinery has embedded data needed for total
concentration. Laborers needed to input specific data, much more if the job required them to record the data after
the machinery was used once it was done with farming.

As time passed, there was no doubt that every industry improved in efficacy. They implemented machines to
reduce human labor. The agricultural industry, no less, did go with the revolution, and they implemented
mechanization to lessen the manual labor of farmers. Farming after mechanization became increasingly reliant on
machinery and technology. Tasks such as planting, harvesting, and tilling were often performed by machines,
making farming more efficient and cost-effective, which attained sustainability in agricultural enhancement and
food security. It was more desirable to have a set of strategies. More importantly, countries' conditions are derived
from their policymaking (Emami et al., 2018). the assistance of technology. More importantly, countries' conditions
are derived from their policymaking (Emami et al., 2018).

When traditional, manual, and animal farming fell behind, agricultural machinery helped these things flourish. It
eventually boosted medium and low production outputs to achieve environmentally friendly and high-quality
agricultural growth (Zhou et al., 2022; Peng et al,, 2019). Farm machinery technology followed specific measures,
such as cultivation and expanded opportunities to promote agricultural machinery (Chen & Zhang, 2021; Xu &
Song, 2021). In the field, the application of machines had advantages such as 1) decreasing the use of agricultural
tools and 2) saving the input labor cost. Although manipulating the field by utilizing machines, particularly
combined tillage, removed traditional and manual operations like a) turning, b) harrowing, c) ridge raising, d)
stubble planting, and e) base fertilizer application (He et al., 2018).

Unlike traditional practice, machines provided ease in farming, faster operations, and better results. The work was
no longer tedious, especially in harvesting, as the combine harvester offers two-in-one operations (harvesting and
threshing). Moreover, using machines also generated income as owners ventured into farm service provision
enterprises. Mechanization had a wide variety of contributions to the agricultural sector. Not only did it enhance
agricultural productivity and economic growth, but it also helped reduce labor costs. In addition, the land area
doubled in size. Mechanization made farming activities more accessible, such as sowing, planting, fertilizing, and
harvesting crops, as it did not involve strenuous and time-consuming labor, unlike before (Heritage Osofowora,
2022).

Back in the ancient period, agriculture and its traditional way were common for sustainability in livelihood. This
supported the production of their food. The Philippines produced coconut, mangosteens, papayas, and bananas
(Favre, 2019). It is known for its sandy beaches and vast fields (Alyosha, 2020), where the Filipino people still
practice traditional farming methods (Healthy Options, 2019). In particular, the Ivatans in Bataan still dip their
hands in muddy rice paddies to tend crops through 1) crop rotation, 2) fallowing, 3) water harvesting, and others
(Healthy Options, 2019).

The colonization of the West in the country dominated various sectors, including the fields and farms—one of the
largest industries (Blancaflor, 2018). Steam-powered machines' popularity changed the labor concept in
agriculture. The acceptance of machines is justifiable, as stated; it gave multiple advantages to the country,
particularly in its economy, even though it was part of a group of developing ones (Emami et al., 2018).

Researchers were also raising questions regarding the impact of agricultural machinery on agricultural production
(Deng et al., 2020). Savings, quality, and efficiency were the two main aspects affected: the level of labor cost
caused a significant decline in agricultural profitability (Li et al,, 2017) as the price of agricultural machinery was
much lower than labor cost (Tian et al., 2020). Thus, farmers who relied on agricultural machinery drastically
reduced labor costs (Yao, 2009; Luo & Qui, 2021). In terms of quality and efficiency, agricultural machinery was
able to perform actions that effectively improved the utilization rate of agricultural resources. Land leveling and
land preparation reduced the need for weed and insect pest control (He et al., 2018; Nam et al., 2021). Other actions
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were combined fertilization and sowing, which ensured accuracy and reduced the cost of seeds and fertilizer (Liu
& Zhou, 2018).

As countries continued their pursuit of technology, the Philippines needed to catch up with the rising popularity
of mechanized farming. Many industries, including agriculture, were beginning to recognize the importance of
advanced intelligent systems, whether on farm or fruit classification technology. Ford Tractor was one of those
companies that hopped on the advancement of technology in agriculture in the Philippines. They supplied rice
planters throughout the country to serve as farmers' friends in maximizing their yield and, simultaneously, lessen
the health risks of labor. A rice planter was a machine replanting rice seedlings in the paddy field. The farmer must
load a mat-type rice nursery and maneuver the machine properly throughout the field as the machine
automatically picks the rice and transplants it onto the soil (Food Tractor Philippines, 2023).

A revolutionary guide map was one of the Department of Agriculture's (DA) critical strategies as the national
government and private sectors made advancements. The guide map gave the following services: 1) Identifying
the recommended crops to be grown in each location in the country, 2) Determining the area of the shallow
groundwater tables, 3) Saying the needed fertilizers to patch up the gaps of nutrients in a particular soil, and 4)
Acknowledging the limitations of the specific community in terms of poverty (Mogato, 2018).

Aside from the advancement in the innovation of hybridization of rice seed, PhilRice launched mobile and desktop
applications in the long run, which they were also using. Launched in 2013, Rice Crop Manager (RCM) efficiently
reached out to agricultural laborers, particularly farmers all over the nation, recommending their needs to help in
their yield of crops. Currently, RCM has made 1.46 million recommendations (Mogato, 2018). Another of their
applications was the Leaf Color Computing (LCC) Application, which was used to check the nitrogen status of
rice plants and replace the four-stripped handy "ruler” Leaf Color Chart (Philrice, 2021). PhilRice also developed
an application that extended help for farm laborers to increase their value in the chain, called AgriDOC App. This
application provides the following services: 1) Recording of expenses and activities, 2) Allowing the users to visit
their farms on Google Maps, and 3) Reminding the users of farm-related tasks (Mogato, 2018).

Research studies have shown that manually classifying decreases yield. Factors such as fatigue and lack of training
affected the sorting process of fruits. Inaccuracies were the major problem, with high variability following the list
of dilemmas (Brosnan & Sun, 2002). Furthermore, manual processing consumes much time and is fragile to its
surroundings (Bhargava & Bansal, 2018). As a result, research on machine learning algorithms arose using
Random Forest to determine the crystalline coconut maturity level.

These factors highly impacted the laborers; one man must do the job, and the workers must team up. Farmers'
responses led up to themes on the impacts of mechanization in their lives: 1) employment, 2) sufficiency of food,
3) education, particularly the youth, 4) income in terms of monthly, and 5) production processes in agriculture
(Declaro-Ruedas et al,, 2020). Farm laborers adapted coping strategies to the undesired impact of farm
mechanization, including 1) minimization and budgeting in food expenses and 2) migrating season to look for
alternative jobs as a source of income.

2.0 Methodology

2.1 Research Design

This phenomenological qualitative research design investigated the experiences of laborers affected by
mechanization, particularly in the agriculture industry. This grasped common viewpoints and attributed labor
experiences in traditional farming to mechanized farming. It discussed the underlying aspects of the
unemployment of several farmers in different agencies and barangay in the Science City of Mufioz.

2.2 Research Locale

The study was conducted in two areas in the Science City of Muiioz, Nueva Ecija: a government entity, PhilSCAT,
and a farm around Bantug. Science City of Muifioz is a 4th class municipality of Nueva Ecija with a total land area
of 14,793 hectares and a present population of 102,823 as of December 2023. It is one of the five cities of the
province.
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2.3 Research Participants

This qualitative research used convenience sampling. Five (5) participants were from the Science City of Mufioz,
Nueva Ecija, Philippines. The laborers came from different entities, making the results more effectively diverse. A
code was assigned to each participant to maintain the participants’ privacy and/or anonymity. The prepared
guide questions were reviewed and validated by five (5) experts composed of statisticians and teachers.

2.4 Research Instrument

During two weeks involving semi-structured interviews with five (5) respondents, the study was guided by a set
of 22 open-ended self-constructed guide questions. The instrument was fractionated into three components: 1)
informed consent form and data privacy clause, 2) questions on the perspectives and experiences of respondents
on how modernization of machinery affects their livelihood as laborers after its implementation, and 3) questions
on challenges and opportunities on the outgoing presence of machinery in the agricultural sector.

2.5 Data Gathering and Analysis Procedure

The respondents were contacted for in-person meetings. During the initial meeting, informed consent forms were
secured, while the research purpose was explained thoroughly to the participants. A set of researcher-made
interview guide questions relating to the farmers’ livelihood before and after mechanization was used for all five
respondents in a one-on-one semi-structured interview. The respondents were well-informed and willingly
agreed to have their interviews documented using audio recordings. The data gathered undergo the 7-step
Colaizzi's Method to reach an in-depth understanding: 1) reading the transcript for familiarization, 2) collecting
statements with relevance and a sense of the concept that the study investigates, 3) understanding the meanings
of the collected statement, 4) bracketing extracted words into themes, 5) identifying the explanation and
description of the structure of the phenomenon, 6) generating a report regarding the core of the concept this study
investigates and its importance, and 7) proving the validity of the results by letting the participants give feedback.

2.6 Ethical Considerations
The Central Luzon State University (CLSU) Ethics Research Committee (ERC) reviewed and approved this
research on March 14, 2023, with an ERC Code 2023-163.

3.0 Results and Discussion

Using a thematic analysis, the answers of the participants were coded and categorized, forming three major
themes: (1) difficulty in sustaining livelihood, (2) education and its essential role, and loss of the sense of "bayanihan
spirit" (communal unity).

Table 1. Themes

Themes Exemplary Quotations

Difficulty in Sustaining Before, harvesting was done manually; now, machines do it, such as the combine harvester that they

Livelihood pertain to. Because of this, you can’t engage anymore in agriculture work by means of hand and sweat,
which would lessen your source of income in life.

Education and Its Important Education has a huge role because if you have an enforced educational background, you can have a chance

Role to be successful in life. However, what would [mechanization] contribute when you do not have money to
buy machinery?

Loss of the of the Sense of Solidarity was no longer eminent since people prioritized their lives, unlike before.

“bayanihan spirit” (communal

unity)

3.1 Difficulty in Sustaining Livelihood

Laborers had difficulty sustaining their livelihood after machines' popularity in the agricultural sector.
Participants have acknowledged the unfavorable consequences the machines have brought to them in terms of
employment and financial stability that contributes to their overall livelihood. Regardless of the ease the machines
gave to physical labor, it also meant to replace the job itself of the laborers: hand tractor plows the field, reaper
mows the rice, and thresher separates the rice grain from the straw.
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"Before, harvest was done manually; now, machines do it, such as the combine harvester that they pertain to, and because of
it, you cannot engage anymore in the agriculture work using hand and sweat. That would lessen your source of income in

life.”

Subjects could tell that despite the hard work and effort the agriculture industry demanded back then, more
income was entering, favoring their life before. With farming being removed from their sources of income and
them heavily relying on this, the introduction of machinery agriculture without compensation or plan for the
affected laborers caused them to further susceptibility to poverty. One factor of this is the difficulty in meeting
their daily needs, which they battled even before the machinery and has increased now after the implementation
of machinery.

"The work on agriculture was more difficult back then, but there was more money. Today, life is easier, but the poor are left
behind.”

"Life was easier back then than it is now; back then, when you had karyada, you had money every day; now, with machinery,
we have lost our karyada.”

"Those without fields have been affected; they cannot mow, so what will they eat?"

On the other hand, two participants said their lives before and after the implementation felt the same due to
market price inflation.

"Our lives were the same as before, but the expenses were minimal. Now, we can hardly save money due to inflation.”

Based on the article by Nguyen (2022), food insecurity in the country is in a growth spurt as it only relies on
imported food rather than its produce, considering the population to feed.

Due to the unemployment in the agricultural sector, subjects considered changing occupations, such as
construction workers and tricycle drivers, as a substitute for their source of income. They have mentioned that
their lives with these jobs are better than when in agriculture as they have assurance of money regularly coming
in.

"1 will choose life at present. Because when I work in construction, it pays daily. It pays higher than what you get in farming.
Now, our lives are quite comfortable because of construction work.”

As explained by Nakamura (2018), technological unemployment has been nothing new since the advancement of
technology and the introduction of machinery. Machinery made people's lives easy. However, they also made
their lives difficult, especially the ones in the working class. The findings created awareness of the machines’
negative impact on their lives. This is supported by Magbitang et al. (2022), who found that technological
innovations such as the mechanized reaper have caused unemployment and migration among farmers. This led
the farm workers to engage in alternative livelihood endeavors like poultry and livestock production. Agriculture
no longer provides much income despite countless efforts poured into farming. Alternative jobs have become the
savior of many modern farmers, who can no longer support their families with farming.

Borah et al. (2024) obtained results that showed the barriers faced by the farmers in Assam, India, to adopting
Climate Smart Adaptive Livelihood Technology (CSALT). The most significant problem appeared to be the
limited skills regarding using CSALT, which is matched by the farmers' lack of awareness about CSALT in general.
The insufficiency of the farmers' resources to invest in the said technology was also identified as an important
barrier.

3.2 Education and Its Important Role

Laborers acknowledge the significance of education in finding jobs and operating agricultural machinery.
Education is essential to everyone. It helps us reach our highest potential while getting or exploring new ideas. It
helps us obtain skills, techniques, information, and knowledge that can aid us in our growth and development,
impersonally and personally (Team et al., 2022).
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"Education has a huge role because if you have an enforced educational background, you can have a chance to be successful
in life. However, what would [mechanization] contribute when you do not have money to buy machinery?”

Education has a vital role in the livelihood of laborers, improving how they can utilize the tools and information
they have to be efficient in producing their produce. However, while education is extremely vital-formal
education is not available for everyone, so everyone should try to make knowledge readily available.

According to a study conducted in Vietham by Ninh (2021) on the economic role of education in agriculture,
education gives farmers the tools to acquire and apply knowledge to develop marketing, financing, and
production solutions. Most of the participants responded that education can help them secure better opportunities
for their jobs. In a study set in Nepal by Pudasaini (1983), education in agriculture is more effective for productivity
in a modern environment than in a traditional one. This study highlighted the great relevance of education in
agriculture, which is in line with Ninh (2021), who found that education helps in the output of rice farming
households as it provides them with better management of large farms. Furthermore, this implies that policies
aiming to provide quality education to rural people will effectively enhance their income and trigger long-term
economic and agricultural growth.

Mbanasor et al. (2024) highlighted that educated farmers are more likely to comprehend new information,
including modern improved technologies, which makes them better equipped. This is after they found a
significant result regarding the crucial importance of formal education in farmers' decision-making process
regarding Climate Smart Agriculture (CSA) methods. They explained that education asserts wider channels to the
farmers, including, most importantly, the media, thereby expanding the foundation of their knowledge.

3.3 Loss of the Sense of "bayanihan spirit" (communal unity)

The reduction of manual labor happened when machines replaced them. The sense of "Bayanihan" dissipates with
the lack of laborers. The subjects were in harmony with their responses regarding the “Bayanihan” since, without
interactions, the unity and cooperation to achieve their goal of harvest, which was once in full swing back then,
became absent.

"Solidarity was no longer imminent since people prioritize their own life, unlike before.”

Ever since the introduction of machinery into the agricultural sector, laborers have tried to redeem themselves
and battle with machines' capabilities. However, as time goes by, machines' competency and efficiency increase,
leaving the laborers behind. Hence, the sense of "Bayanihan" was lost. Laborers now only prioritize their families
as they think of alternative ways to stay afloat and have their daily necessities met.

According to Medrano et al. (2015), the introduction of machines to help with the labor involved in farming
eventually intervened with the farmers' tradition as the "bayanihan" was on the brink of extinction.

The machines helped lessen the laborers' workload as they no longer had to do manual labor. Nevertheless,
despite this approach and the efficiency of the machines, it is indisputable that machines significantly impacted
the livelihood of laborers and affected the "Bayanihan.”

The sense of the farmers' solidarity is slowly dissipating, as stated by Medrano et al. 2015 in which machines did
almost everything that farmers could do. This made each farmer far more competitive with the others, further
losing camaraderie and solidarity among farmers and their families. Farmers were left with dust as the machines
started to take over manual and technical labor.

According to Rodulfo et al. (2021), farmers were met with insufficient farm labor as machines took over. They had
experienced difficulties in securing any farming contract, especially during peak season for land preparation,
planting, and even harvesting. In their results, it was stated that farm respondents of this study that labor ranged
from sufficient to abundant. However, some respondents expressed that securing availability for farm labor, such
as land preparation, planting, and manual harvesting, became problematic as machines were used.
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With that, work became a struggle as they were left to compromise and fend for themselves, making them look
for alternative jobs outside of the range of farming.

Moreover, their chance to farm came infrequently, leading to the loss of "Bayanihan," as they considered
themselves first before others. Unity slowly perished as farmers went on their own and took the remaining labor
tasks as their own since this was the basis for their wages. They lamented that they had no choice but to think only
of themselves and their family, as it was the only way to provide their daily necessities.

Birungi et al. (2024) found the significance of trust and commitment by the farmers of Uganda to each other
regarding collective marketing. Their result showed the high level of trust in the integrity and goodwill of the
farmers to help each other as being united and performing in large units gives incentives to the farmers. This
suggested a strong sense of belonging, obligation, and interest in persevering in marketing the rice collectively.

4.0 Conclusion

Mechanization makes farming more efficient and accessible, yet it comes at a cost. It hurts the livelihood of the
laborers, making them seek alternative jobs to sustain life. The results reveal how the themes affect each other.
Nueva Ecija is one of the top rice producers in the Philippines. Farming is the sole source of livelihood for almost
every household. Due to the rising popularity of mechanized farming, their income is now not the same as before,
leading them to resort to a different job or a temporary source of income, usually referred to as a “sideline.” This
answers the questions focusing on the respondents’ financial stability before and after implementing machinery
and fulfills the determination of alternative sources of income. Now, education comes into play, as employers
prefer adept employees. Even though experience counts as leverage, education is the main decision-maker for
employers. However, as stated in the results, education is not available for everyone, as socioeconomic status
hinders their right to study. Free education does not exactly mean accessible education, as schools are not present
in secluded communities. Hence, this solely explains how education affects an individual’s ability to adapt to
agricultural sector mechanization. Machines are now their competitors, and educational attainment in job seeking
is their dream crusher. They have no choice but to push back communal unity and prioritize themselves and their
families first. In conclusion, the continuous advancement of technology and the unwavering implementation of
mechanization push farmers to fall behind in the fast-paced environment, which certainly impacts their
performances due to the discouragement they encounter.
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