
OUR COUNT OF LIVING SPECIES REMAINS INCOMPLETE. 
In the 250-plus years since Carl Linnaeus set up the modern taxonomic 
system, we have classified about 1.25 million species, about three-quarters 
of them animals. Another 17 percent are plants, and the remainder are 

fungi and microbes. And that’s the official count—the still-unrecognized number of spe-
cies could be several times higher still. • The diversity of man-made objects is easily as 
rich. Although my comparisons involve not just those proverbial apples and oranges but 
apples and automobiles, they still reveal what we have wrought. • I begin constructing 
my parallel taxonomy with the domain of all man-made objects. This domain is equiva-
lent to the Eukarya, all organisms having nuclei in their cells. It contains the kingdom 
of complex, multicomponent designs, equivalent to Animalia. Within that kingdom we 
have the phylum of designs powered by electricity, equivalent to the Chordata, crea-
tures with a dorsal nerve cord. Within that phylum is a major class of portable designs, 
equivalent to Mammalia. Within that class is the order of communications artifacts, 
equivalent to Cetacea, the class of whales, dolphins, and porpoises, and it contains the 
family of phones, equivalent to Delphinidae, the oceanic dolphins. • Families contain 
genera, such as Delphinus (common dolphin), Orcinus (orcas), and Tursiops (bottlenose 
dolphins) in the ocean. And, according to GSM Arena, which monitors the industry, 
in early 2019 there were more than 110 mobile-phone genera (brands). Some genera 
contain a single specific species—for instance, Orcinus contains only Orcinus orca, the 
killer whale. Other genera are species-rich. In the mobile-phone realm none is richer 
than Samsung, which now includes nearly 1,200 devices. It is followed by LG, with 
more than 600, and Motorola and Nokia, each with nearly 500 designs. Altogether, 
in early 2019 there were some 9,500 different mobile “species”—and that total is con-
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siderably larger than the known diversity 
of mammals (fewer than 5,500 species).

Even if we were to concede that mobile 
phones are just varieties of a single species 
(like the Bengal, Siberian, and Sumatran 
tigers), there are many other numbers that 
illustrate how species-rich our designs are. 
The World Steel Association lists about 
3,500 grades of steel, more than all known 
species of rodents. Screws are another 
supercategory: Add up the combinations 
based on screw materials (aluminum to 
titanium), screw types (from cap to dry-
wall, from machine to sheet metal), screw 
heads (from washer-faced to countersunk), 
screw drives (from slot to hex, from Phillips 
to Robertson), screw shanks and tips (from 
die point to cone point), and screw dimen-
sions (in metric and other units), and you 
end up with many millions of possible 
screw “species.”

Taking a different tack, we have also 
surpassed nature in the range of mass. 
The smallest land mammal, the Etruscan 
shrew, weighs as little as 1.3 grams, 
whereas the largest, the African elephant, 
averages about 5 metric tons. That’s a 
range of six orders of magnitude. Mass-
produced mobile-phone vibrator motors 
match the shrew’s weight, while the larg-
est centrifugal compressors driven by elec-
tric motors weigh around 50 metric tons, 
for a range of seven orders of magnitude.

The smallest bird, the bee humming-
bird, weighs about 2 grams, whereas the 
largest flying bird, the Andean condor, 
can reach 15 kilograms, for a range of 
nearly four orders of magnitude. Today’s 
miniature drones weigh as little as 
5 grams versus a fully loaded Airbus 380, 
which weighs 570 metric tons—a differ-
ence of eight orders of magnitude.

 And our designs have a key functional 
advantage: They can work and survive 
pretty much on their own, unlike our 
bodies (and those of all animals), which 
depend on a well-functioning micro
biome: There are at least as many bac-
terial cells in our guts as there are cells in 
our organs. That’s life for you.  n

SPECTRUM.IEEE.ORG  |  AUG 2019  |  21ILLUSTRATION BY Chad Hagen

NUMBERS DON’T LIE_BY VACLAV SMIL OPINION

↗  POST YOUR COMMENTS at https://spectrum.ieee.org/
species0819


