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Modern Engineering 

Modern Engineering includes technology, but is also concerned with development and 

understanding of technological systems and the products, affects and appropriateness of 

technology. It is also concerned with non-technological approaches. 

Technical engineering is the activity of transforming and transporting: 

1. Materials and forces of nature 

2. Energy and information, which are technical measures of utility 

This statement excludes reference to value and method. To complete our understanding of 

modern engineering, we should identify its values, its societal and environmental objectives and 

its tools. 

ENGINEERING VALUES 

In a sense engineering has no values – is value neutral. Technically, engineering can be equally 

employed for destructive as well as good purposes. This attitude is found and bred in an 

atmosphere of extreme specialization and technical competition. 

However, it is widely recognized that in many areas modern civilization is close to or has 

exceeded the carrying ability of the environment and the planet. Technical competition has bred 

unhealthy and hostile social environments. Hence it is now commonly accepted that engineers 

and engineering must be concerned with value. 

Minerals and other materials, energy, the physical environment - water, land, air, space and the 

social environment, are valuable resources. Their preservation is important. It is no longer valid 

to simply regard human beings as the users of the environment. Individuals, society, and the 

environment are a system of mutual interactions. It is the system which is to be understood and 

preserved. In some future era, perhaps not in the distant future, we will be concerned with 

preservation of the solar system and beyond. 

Even when technology is used for good, there can be unforeseen ill effects. The engineer needs to 

understand the capacity of the environment. Not all effects can be predicted. The engineer must 

look out for effects of technology: awareness is essential. 

Not only should the engineer be concerned that natural resources and environmental quality be 

preserved, but the products of engineering should contribute to the beauty of human environment. 

Lovins has pointed out how properly designed landscapes can enhance harmony and carrying 

ability. The engineer must be a practical architect and an artist. 

An engineer concerned with social design should also be concerned with practical philosophy. 

Humans evolved as nomads and we probably still retain a nomadic nature. It is not necessary to 
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seek a return to the nomadic life. However, we can recognize human fundamental ability to 

accept the power of natural forces and the arbitrary element of natural phenomena. It is costly in 

not just an economic sense, but also in a spiritual sense to design for one-hundred percent 

security. One-hundred percent design cuts humans off from themselves and their environment. 

One-hundred percent design increases uniformity, reduces variability, creativity, and hence 

adaptability. 

Communication is important. Interesting, brief, organized presentation has immediate appeal. 

The modern dry style of technical communication is unnecessary. Accuracy and regard for 

foundations and value make information really useful. Poetry of form and value can transform an 

audience to action, and enhances engineering as an enjoyable activity. 

OBJECTIVES OF MODERN ENGINEERING 

Transform resources to make life rewarding and enjoyable. 

Monitor humans and our environment for adverse effects of technology. 

Protect human beings and the environment against pollution. Better: 

Implement appropriate systems to maintain and preserve a beautiful and hospitable environment. 

Train and educate engineers in the tools and values of engineering – in many societies 

engineering is organized as a profession. Extensive training and practice is required before 

becoming a full member of the profession. 

TOOLS OF MODERN ENGINEERING 

1. Conceptual and creative design, experience, practice and technical design. Application and 

computer enhancement of graphic, technical skills in all phases of design; decision making and 

optimal analysis. 

2. Technical design involves physical sciences: mechanics, electromagnetism, energy, chemical 

and nuclear; materials-metals, ceramics, earth, textiles, polymers, etc. These automatically 

involve modern science, mathematics, large- and small-scale quantitative simulation and 

optimization where appropriate. 

3. Science of living systems: biology, ecology. 

4. Science of intelligent and emotive organisms: psychology, systems and information science, 

artificial intelligence, knowledge engineering including CAE, CAT, CAD, CAM [computer aided 

education, technology, design and manufacturing] and robotics. 

5. Science of complex and partially understood systems: operations research, probability and 

statistics, decision theory, catastrophe and fuzzy analysis. 
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6. Science of social systems: group psychology, sociology, economics and political science. 

Application of energy and entropy principles, economic and general equilibrium theory to 

recyclability and renewability of resources, finding stable equilibrium of society within 

environment. 

7. Resource sciences [distribution, resource discovery, extraction] for: food, clothing, shelter 

technology [minerals, metals, chemicals, fuels - chemical and nuclear.] Includes: geography, 

geology, geophysics, explosives, agriculture, husbandry, ocean and atmospheric sciences. 

8. Technological process: manufacturing, unit operations, extraction, preservation, distribution, 

etc. 

9. Communications: art, science, technology. 

 


