Why does 3D printing in space make sense?
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The other day the 3D printer on board the ISS space station made its first product: a spare part for itself. That's the simple selling point of 3D printers in space, countless news articles and blogs tell us: make things up there so you don't have to haul them up using an expensive launcher. Here's an example. So you're cheaper off, right?

Well, are you? It's not like the raw material the printer uses was manufactured in space. That stuff was brought on board by a supply ship too. So what's the difference? Worse: for a printer to be ready for work at all times, it needs a stock of raw plastic. So instead of shipping just the weight of the one spare part you need, you ship the weight of - let's say - 1000 products way in advance. And the printer too, of course. Now what's cheaper?

The real advantages are a bit more subtle. In space there are many, many parts that you might need at some point. Let's say 100.000 parts, just for the sake of argument. Keeping all these in stock is no option. Together they weigh too much to be launched and besides, you don't have room to keep them. That's why you keep zero stock (or thereabouts) and only send up the parts that need to be replaced. Big drawback: this takes time, during which you don't have the spare part or tool you so desperately need. 

What the 3D printer changes is this. Now you can have 100.000 spare parts available within an hour, and all you need to launch is the weight of 1000 parts. And the raw material takes up way less room than even 1000 parts would, because it's a solid chunk of plastic. Remember I totally made up the 1000 and 100.000 figures, just to make my point. I'm not even saying the cost is acceptable now because clearly we're talking about an experiment, about finding out how useful all of this actually is.
Speaking of which, let's not forget that current 3D printers can't just print any material. And if there's one place where your choice of materials is crucial, it's outer space. If you need a titanium part, forget 3D printing - for now. But that's exactly why it's so important to learn: how many useful things can you make using just plastic? If you could choose a second material, what would the smartest choice be? Could you use those two materials in one printer, or would you need two? How many printers and materials can you sensibly keep in stock, and what's the optimum stock size? And last but not least, can you print using minerals that you find on an asteroid or a planet such as Mars? Now that would be useful.

These things matter very much in space. That's why a 3D printer in a space station is a good idea.
