
Notes for seminar 1 in SciPub
Difference between science and engineering

There are several views on this. Some common ones:

Some funny or inspirational ones
“A man and women are sitting on a couch. They move closer to each other by half the 
distance apart. (eg, 1/2 x 1/2 x 1/2 etc.) A scientist says they will never meet. An engineer 
says they will get close enough for all practical purposes.”
! -- Jim H, engineer

“Scientists discover the world that exists; engineers create the world that never was”
! -- Zafir Spirovski

Engineering as the application of natural sciences
or “Science as uncovering-laws, Engineering as applying-laws-for-improvements”.

“So, engineering is about the application of existing knowledge produced by science.   It is 
solving an intrinsically solvable problem in an optimal fashion.   Engineering discoveries 
tend not to be fundamental, but incremental, using our scientific knowledge to make 
improvements.

Science is about discovering fundamentally things about how the universe works, not 
using them to do anything in particular.

The engineer wants to solve a problem fast and efficiently.   The scientist wants to get at 
the truth about how the universe works, however that is, however long it takes.   Science is 
NOT about developing new technology.”

! -- Mike Brotherton

“A scientist discovers the laws that govern our universe, an engineer utilizes the laws 
discovered”
! -- sheldon in physicsforum.com

“Engineering, in the beginning, was understood as an application of the knowledge of the 
natural sciences—a view which continued to dominate the theoretical reconstruction of
technological sciences at least until the end of World War II.”
! -- Hans Poser in Structural differences between science and engineering

“The traditional distinction between pure and applied sciences was picked up by Mario 
Bunge 30 years ago (see Bunge, 1966, and revised versions in Mitcham and Mackey, 
1972, and Rapp, 1974). In his well-known article he made the proposal to understand 
engineering as a specific kind of applied science. Bunge explains that it is not the 
orientation towards satisfying needs which marks the difference between pure and applied 
science, "but the limit must be drawn . . . between the investigator who searches for 
a new law of nature and the investigator who applies known laws to the design of a 
useful gadget."
! -- Hans Poser



Engineering as optimization or focused on cost
“Engineering is not only about application, its some sort of optimization on top of the 
building/application problem.
...
Science is about analyzing, measuring, and understanding. 
Engineering is about synthesizing, making, designing.
...
Design is the differentiator between the two”
! -- Peter Crouch on Youtube, http://www.youtube.com/watch?v=mzTwveNzoig
“I have a feeling that I've said this somewhere else before... but to my mind a scientist has 
more freedom to follow her curiosity and still call herself a scientist. An engineer must work 
on a problem that society perceives as a problem. (e.g., because hardly anyone cares 
about software anymore it is very difficult to do good work as a software engineer.)

Another big difference is that engineering is all about cost. A few people ask how much it 
cost to solve the Human Genome problem and the answer does not affect their opinion of 
the quality of the scientific result. By contrast if it costs $100 billion to build a bridge across 
a river almost everyone would agree that this is a case of bad engineering. It would be 
much better for society to drive around to the next bridge or to take a ferry boat across 
rather than build such an expensive design.

A practical example of this is nuclear fusion power. The scientists had a scientific success, 
proving that they could generate electricity by getting hydrogen to turn into helium (just like 
inside the Sun). But we aren't using fusion power because it turns out to be an engineering 
nightmare: you have the hottest thing in the world (the fusing elements) right next to the 
coldest thing in the world (the superconducting magnets generating the containing electro-
magnetic field).”
" -- Philip Greenspun, June 15, 2003

Science as impractical, Engineering as practical
“Effectively:
- An engineer is an employable scientist.
- A scientist is an unemployable engineer.”
! -- Adam in physicsforum.com

“Scientists create tool/concept and engineer use and improvise the tools. Scientists look to 
solve problem from the root cause (i.e. once and for all), while enginners usually do not 
have this luxury and need to provide fast solution for immediate problem. “
! -- Andy Lew

Science as looking down on Engineering
“Scientists, in most cases, look down on technology as
a kind of scienceless application of science; only if they need some sophisticated
new measuring instruments do they accept technology as an auxiliary science.”
! -- Hans Poser in Structural differences between science and engineering

Science and engineering as slightly different but intertwined
“In practice, scientists can do some engineering and engineers can do some science. The 
"who's smarter" debate is old and dumb and dies after you leave college. People are 
people. A smart person can be trained in either discipline. If you want to generalize, then 
you can say that scientists conduct research and engineers apply it. But life is never that 
simple. When an engineer needs a better material, then she'll go in the lab and conduct 
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experiments. When a scientist wants to conduct a new type of test, she'll engineer a new 
system to do so.

So maybe it's better to think of the disciplines of Science and Engineering and then say a 
person is a scientist/engineer based on where they spend most of their time. But usually 
people in technical fields simply say they're a scientist or an engineer based on their 
college diploma rather than their predominant work type. That's often the basis for 
employment anyway.”

! -- Phobos in physicsforum.com

Different tools in a toolbox, depends on individual and task
“Stop making generalizations.

Engineers, Scientists... it all depends on the individual.

The truth of the matter is, what makes an engineer different from a scientist is basically the 
educational path taken (B.Eng vs. B.Sc.).

These days, I see many B.A.'s working as "software engineers" and many B.Eng's working 
with scientists.

In the end, it depends on the person. Just because someone has a B.Sc or M.Sc. in 
Physics doesn't mean that person won't build robots. Just because someone has a B.Eng. 
(and is a professional engineer) doesn't mean that person won't invent new theories in 
chemistry.”
! -- flexifirm in physicsforum.com

S and E as social/societal constructs
“A scientist is someone that society views as performing scientific activities” and similar 
formulations

Is there a science of nature and science of artefacts?
The following is based mainly on Hans Poser, 1998.

One could think of the difference as being one of scientist studying nature while engineers 
concern themselves with stuff that can be built, artefacts. But is a cloned sheep an 
artefact? Do I become an artefact after getting a heart transplant? And what about 
informational artefacts such as software?

Every laboratory manipulates objects and has extended technologies for experimentation 
and measurement.

Thus, It is not meaningful to distinguish between S and E based on artefacts.

Is there a difference in creativity?
“Scientists discover while Engineers invent.”
" -- Narmath Anandavel

“...there is no difference in creativity if one compares a scientist and an engineer, for to find 
new hypotheses (which are better than stupid inductive generalizations) or to find new 
technological solutions (which are better than stupid combinations of well-known rules) 



makes no difference at all. So creativity as such is no distinguishing quality between 
science and engineering.”
! -- Hans Poser

Engineering is applied science but not the application of pure science
“As an engineer, we do not want to get better and deeper knowledge, but better ends. ...
This has as a consequence that there is no need of true laws or theories; what we need 
are sufficient ones with respect to ends. For cars, for example, classical mechanics 
instead of relativity theory is sufficient; so, a theory can be successful in practice, but false 
(p. 25). Therefore, engineering as an applied science cannot consist in the application of 
pure science, even if the sciences might be and are helpful with respect to theoretical 
boundaries. Applied sciences have their own goals, and, consequently, their own 
methods.”
" -- Hans Poser

Difference only in intentions
“No doubt, science and engineering have different methods and aim at different goals. 
Whereas science seeks for universal truth, technology is fixed on neither truth nor 
universality. But if we look at an institute of solid state physics or at a laboratory for gene 
technology, we must confess that their universal aims do not differ. Both are keen on 
technological rules and both try to get them via hypotheses which are highly corroborated 
and which aim at truth. So the traditional difference between technology and other 
sciences is far from being a sharp one; moreover, it depends on the problems which one 
tries to solve—that is, it depends on the context. Years ago, one could use astrophysics as 
an example of a kind of science without any connection to technology; today, an engineer 
who wants to construct a fusion reactor will ask a plasma physicist whether a high energy 
state of a special type is possible or not, and the plasma physicist will ask the 
astrophysicist whether such a state has taken place sometime during the history of the 
universe. What differs are the intentions (see Agazzi, 1995, p. 82). The plasma physicist 
tries to give a solution which is true for the whole universe; the engineer wants to produce 
cheap energy.”
! -- Hans Poser


