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Article  

A changing world of work: technology and working environ-

ment  

The world is facing numerous changes due to a growth in population and climate change. The English Cur-

riculum in secondary school is taking the issue of challenges of our time in terms of nature and environ-

ment into account as well as the issue of modelling the future. Using the example of mechatronics for agri-

cultural and construction machinery with focus on agriculture, this professional article focusses on chang-

ing technological advancements and demands in agriculture on the one hand. On the other hand, it ap-

proaches sustainability, environmental protection, artificial intelligence, technology and working environ-

ment. It serves as an informational basis for teachers and students of the Sekundarstufe II and may be in-

tegrated into further didactic concepts. 

Introduction 
Our world´s population is growing fast, and we will need 

more food, water, energy and other resources essential 

for life and prosperity. It seems like an enormous chal-

lenge, but also presents amazing opportunities for certain 

professions such as mechatronics for agricultural and 

construction machinery1 who use their skills to involve 

and maintain cutting edge technology, machines and ro-

bots to prevent from crop shortfalls in a sustainable way. 

 

 

Picture 1: Farmer navigating drone above farmland (Image: 
Adobe Stock; Budimir Jevtic) 

 

 

 
1 Handwerk macht Schule: Schraubenschlüssel und Laptop: Berufsbild "Land- und Bau-
maschinenmechatroniker/-in" im digitalen Zeitalter. Online:  https://www.handwerk-
macht-schule.de/faecherwelt/arbeit-und-wirtschaft/artikel/fa/schraubenschluessel-
und-laptop-berufsbild-land-und-baumaschinenmechatroniker-in-im-digitalen-zeitalter/ 
2 Handwerk macht Schule: Gesellschaftliche Entwicklungen und Herausforderungen: 
Digitalisierung. Online: https://www.handwerk-macht-schule.de/faecherwelt/geistes-

Focus on agricultural prospect: mecha-

tronics for agricultural and construction 

machinery 
Mechatronics for agricultural and construction machinery 

are tradespeople who repair, maintain, and overhaul agri-

cultural and construction machinery, power tools and in-

dustrial trucks. They work in various settings such as 

workshops, building yards, customers' premises and in 

road construction. In recent years, the job profile has 

changed significantly due to the advancement of digitali-

sation2, similar to many other trades. Originally, the focus 

of this trade was exclusively on metalworking, mainte-

nance, repair, and the production of mechanical compo-

nents and assemblies. Nowadays, the emphasis is in-

creasingly shifting towards sensor technology, (elec-

tro)hydraulics, IT, and control technology within the over-

all mechatronic systems of machines and devices, which 

are now part of daily work3. 

With regard to agriculture, they deal with farm machinery, 

farm structures, farm drainage, soil management and ero-

sion control, water supply and irrigation, rural electrifica-

tion and the processing of farm products. It is meant to 

improve the efficiency of farms and agribusiness enter-

prises and to ensure sustainability of natural and renewa-

ble resources. 

und-gesellschaftswissenschaften/unterrichtseinheit/ue/gesellschaftliche-entwicklun-
gen-und-herausforderungen-digitalisierung/ 
3 Starke Typen: Azubi-Botschafter:innen. Online: https://www.starke-typen.info/azubi-
botschafter/ 

https://www.handwerk-macht-schule.de/faecherwelt/arbeit-und-wirtschaft/artikel/fa/schraubenschluessel-und-laptop-berufsbild-land-und-baumaschinenmechatroniker-in-im-digitalen-zeitalter/
https://www.handwerk-macht-schule.de/faecherwelt/arbeit-und-wirtschaft/artikel/fa/schraubenschluessel-und-laptop-berufsbild-land-und-baumaschinenmechatroniker-in-im-digitalen-zeitalter/
https://www.handwerk-macht-schule.de/faecherwelt/geistes-und-gesellschaftswissenschaften/unterrichtseinheit/ue/gesellschaftliche-entwicklungen-und-herausforderungen-digitalisierung/
https://www.handwerk-macht-schule.de/faecherwelt/geistes-und-gesellschaftswissenschaften/unterrichtseinheit/ue/gesellschaftliche-entwicklungen-und-herausforderungen-digitalisierung/
https://www.handwerk-macht-schule.de/faecherwelt/geistes-und-gesellschaftswissenschaften/unterrichtseinheit/ue/gesellschaftliche-entwicklungen-und-herausforderungen-digitalisierung/
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https://www.starke-typen.info/azubibotschafter/
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https://www.handwerk-macht-schule.de/faecherwelt/geistes-und-gesellschaftswissenschaften/unterrichtseinheit/ue/gesellschaftliche-entwicklungen-und-herausforderungen-digitalisierung/
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In Germany, training to become mechatronic for agricul-

tural and construction machinery involves 3,5 years of vo-

cational training. (Lücking, 2024) 

 

Picture 2: Agricultural and construction machinery mechatron-
ics technician at work (Image: AMH; Falk Heller) 

Recent and future trends in agricultural 

technologization 
Agriculture has undergone many changes over the centu-

ries, but the introduction and development of agricultural 

technology in recent decades is without doubt one of the 

most revolutionary. These technologies have not only 

changed the way farmers tend their fields, but also the 

way we think about food production and consumption. 

Agriculture as we know it is the result of centuries of evo-

lution and adaptation to meet the needs of a growing 

population. Historically, people relied on manual tech-

niques to cultivate fields, plant and harvest. But in the age 

of technology, we are witnessing a profound transfor-

mation in agriculture – agrotechnology, which refers to 

the use of technological advances and machinery to opti-

mize farming processes. This includes not only heavy 

machinery such as tractors and combines, but also soft-

ware solutions, sensor technology and artificial intelli-

gence that help make better decisions on the field.  

(Schmidt, 2024) 

Like in many other areas in our lives, digitalisation has 

made it possible to collect, analyse and use agricultural 

data in real time.  For example, GPS-lead machines allow 

farmers to plant seeds precisely, while sensors in the soil 

provide data on moisture and nutrient levels. This infor-

mation can be used to control irrigation and fertilization 

more precisely, saving resources and increasing yields. 

The trade mechatronics for agricultural and construction 

machinery was once mainly associated with mechanical 

solutions like the repair of tractors. It has evolved signifi-

cantly over the past few decades and today we talk about 

smart farming – a practice where advanced technologies 

and the Internet of Things help make operations more ef-

ficient, sustainable and productive. 

Although technology plays a vital role in modern agricul-

ture, humans remain at the heart of it all. Farmers, trades-

people like mechatronics for agricultural and construc-

tion machinery and scientists work hand in hand to put 

technology to good use, bringing their knowledge of 

plants, animals and ecosystems to ensure that technol-

ogy meets the real needs of agriculture. Today´s agricul-

tural work environment represents a new era, where tech-

nology and human expertise work together to meet the 

challenges of tomorrow. (Shi et al., 2024) 

 

 

Picture 3: Agricultural and construction machinery mechatron-
ics technician on technical equipment (Image: AMH; Falk Hel-
ler) 

Technology trends and their impact 
With rapid advances in technology, we are seeing a new 

wave of innovations that have the potential to fundamen-

tally change the way we produce and consume food. Fol-

lowing, some of the dominant technology trends and their 

impact on the agricultural sector will be discussed. 

 

Automation and robotics on farmland  

The application of robotics in agriculture ranges from au-

tonomous tractors to robotic harvesters to automated 

milking systems. These machines can perform repetitive 

and physically demanding tasks while ensuring precision 

and consistency. 

Automation has the advantage that it reduces labor cost, 

increases efficiency and leads to higher yields. It also en-

ables production around the clock and maximises 

productivity. On the downside, there are concerns about 

job losses, besides the need to train workers on using 

these robots. 

 

Drone technology for field monitoring 

Drones equipped with advances sensors can monitor 

large areas from the air and provide high-resolution im-

ages. They can provide information about soil moisture, 

pests or diseases. 

Drones allow precise monitoring of fields, allowing farm-

ers to make proactive decisions about irrigation, 
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fertilization and pest control. This leads optimized yields, 

reduced use of chemicals and resource conservation.  

 

Precise farming: Data-driven agriculture 

By combining sensor technology, data analytics and auto-

mated systems, farmers can make precise decisions 

based on real-time data. This includes decisions about 

seeding, fertilization, irrigation and harvesting. This helps 

to increase yield, conserve resources and reduce the eco-

logical footprint which not only leads to more profitable 

farming but also to more sustainable and environmentally 

friendly production. 

 

The Importance of Mechanical and Hydraulic Expertise 

Despite the focus on digital advancements, traditional 

mechanical skills remain crucial. Diagnosing and repair-

ing engines, transmissions, and hydraulic systems are 

fundamental tasks for mechatronics professionals. 

These skills ensure the reliability and longevity of agricul-

tural machinery, complementing the benefits brought by 

advanced technologies. 

 

 

Picture 4: Drone on green field (Image: Adobe Stock; Ruslan 
Ivantsov) 

Outlook: How will agriculture change? 
Overall, it is evident that current technology trends in agri-

cultural technology have the potential to radically trans-

form the agricultural sector. 

The benefits are obvious – from increased productivity to 

more sustainable practices – but there are also chal-

lenges and concerns that need to be considered, includ-

ing ethical and social issues related to automation and 

job loss. We have to use these technologies responsibly 

and sensibly and in harmony with the needs of farmers, 

consumers and the planet. (agrar-PR, 2023) 

 

 

Link Tips 
What does an agricultural engineer do? 

Here you can find more information about what an agri-

cultural engineer does.  

URL: https://www.careerexplorer.com/careers/agricul-

tural-engineer/  

 

Association for Agricultural Engineering 

On this website, you can find extensive information about 

the VDMA's Agricultural Machinery Association. 

URL: https://www.vdma.org/landtechnik  

 

News and updates about the agricultural engineering in-

dustry 

On this website, you can find the latest news and updates 

about the agricultural engineering industry, including mar-

ket trends, product launches, company announcements, 

and technological advancements. 

URL: https://www.agrartechnikonline.de 
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