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Designing Solutions

Designing a solution to an
environmental problem

Engineers design solutions to problems. However, the aim of
engineerng is not just to design a solution, but to design the best
solution. Before designing a solution, enginsers will identify criteria
and constraings. Criteria are the desired feamres of the solution.
Constraints are limits thar apply to solving the problem. For the insect
problem in Activity 1, a constraint might be that the family does not
have to move away from their home. Such a constraint would mean
that Solution B, “Relocate the Farm,”™ would not be acceptable. If
another constramt was that no natve creatures were harmed, then
none of the proposed solutions would work. Cnteria can be a litde
more flexible. Criteria for the insect problem might include that
the solution kills the least number of native species. In such a case,
estimating the effects on native species could provide the data to
help choose the best solution. A solution can have many criteria and

As you saw in the previous activity, it can be difficult to satisfy
the needs of people and those of the environment. When considering
cnteria related to people, it is useful to look at the social and economic
impacts. Economic impacts are often related to money. They can
be positive, such as earning more money. They can also be negative,
such as reduced income or higher costs for people in an area. Social
impacts are often related to the quality of life. They can include factors
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such as the health and safety of residents, the standard of living, and

is whether a solution is fair o different groups of people. One way of
analyzing solurions o environmental problems is to consider how well
they meet economic, social, and environmental needs.

The best solutions
are ones that meat
econamic, soclal, and
emnvironmental needs.

Environmental

trade-offs berween criteria. A ade-off is when something that is a
benefit or advantage is given up in return for a different benefir or
advantage. For example, an environmental criterion might be to
protect all of the land in an area, However, a social criterion might
be to provide enough housing for the people living near the area.
Since housing requires land, it would be difficult to meet both of
these criteria. In such a case, a trade-off might mean that one of the
criteria is selected over the other. In another case, maybe one or both
of the criteria would need to be changed. With competing critena,
it 1s not unusual to have disagreements about what is the “best™
solution to a problem.



