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A Quick Guide to….
Policing 

Policing? As in “Call the cops!”? Yes, actually, closer than you might think. Like a lot of words used in the context of evolutionary biology, the word “policing” has been borrowed from everyday language to describe something we observe in nature. Just as police in human societies play a role at maintaining public order by preventing criminality, so policing behaviours in nature help to protect the best interests of the group from the selfish interests of the individual.

But in human societies, the police are controlled and paid for by a top-down system of government. Who controls the “nature police”? This is one of the most beautiful and fascinating aspects of policing in nature. It evolves by natural selection, which is, of course a bottom-up process. There is no foresight or direction or overall control. This is the key difference between the police on our streets and examples of policing in nature.

OK, but I can’t really imagine how a bottom-up policing system would work without overall control. Give me an example.. Let’s start with a crime scene. In many social insect societies, workers raise queen-laid eggs to adulthood. These workers may not be able to mate, but they can still retain the ability to lay haploid male eggs. In some circumstances, replacing queen-laid eggs with their own can be a good evolutionary strategy; ensuring that her sisters help to raises her sons instead of more brothers and sisters.

What circumstances? When the queen-laid eggs are not full siblings, workers will be more closely related to their own sons. This might happen when the queen has mated with more than one male, or when there is more than one queen in the nest.

That seems fair enough, where’s the crime? The egg-laying worker might be producing sons in this scenario, but her sisters, the other workers are raising nephews, which are less valuable to them than queen-laid siblings. There’s a conflict of interest. What’s more, when workers are laying, the colony as a whole may produce too many males and not enough queens to compete effectively for breeding opportunities in future generations. Worker laying is a good example of a behavior that benefits the individual at the cost of other group members individually, and the group as a whole.

Time to call the cops. That’s right.

I’m calling the cops. The tiny ant cops.. Workers can identify or “smell” eggs laid by other workers, and if they find one, they will remove or eat it. This disincentivises workers to lay eggs: why lay eggs when they’re going to be eaten anyway? And over evolutionary time, this can lead to withering of ovaries to the point where they can’t even lay haploid eggs. Worker policing in the social insects is one of the best studied examples of policing in nature and has given us some of the most elegant experimental support for evolutionary theories about how cooperative systems evolve in general.

That’s incredible. It really works? Most of the time. Not all the time. “Anarchic syndrome” is a condition in honey bees where workers can no longer tell the difference between worker and queen laid eggs (Oldroyd & Osborne 1999). Without a functioning policing system to control worker laying, the colony as a whole suffers from too many worker laid eggs being produced. It’s anarchy..

So, without policing, there would be no social insects? No, many species of social insects get along fine without policing. 

How?! This question gets to the heart of our understanding of how social groups evolve and are maintained by selection. One possibility is that the incentive to lay and, therefore, the need for policing behavior to evolve, is reduced if queen-laid eggs are predictably and consistently full-siblings of the other workers. Evidence to support the importance of relatedness comes from work by Tom Wenseleers and Francis Ratnieks (2006). They measured average relatedness in a colony and the incidence of policing behaviours across species of bees and wasps. Potential for conflict over the genetic heritage of the colony favours the evolution of policing.

How does “policing” differ from other words to describe controlling behavior of potential defectors? Is it different from “punishment”, “enforcement” or “sanctions”? The precise definition of the myriad terms to describe punishment and reward behaviours is a bit of a semantic minefield. I would use “punishment” as a general term to describe a harming action toward an individual that is not behaving in the interests of the punisher. It doesn’t have to be in the context of cooperation or group-living: a male might “punish” a rival male during mate competition, for example. “Enforcement” is a term that is more closely associated with cooperative group maintenance of which policing is an example, often used in the context of social insects described above but also in social groups more generally (Singh & Boomsma 2015). “Sanction” is used to describe an enforcement mechanism which involves the withholding of resources as a means to incentivize cooperation (much like the sense in which it used in human politics). Some good example of sanctions come from mutualisms where species trade resources with one another, and those that fail to provide resource pay a fitness cost imposed by the other partner (Westhoek et al. 2017; Kiers et al. 2003)

Some of these behaviours sound quite costly or even risky. I can see that I benefit from living in a society where law and order is maintained without me having to arrest criminals personally. Why police when others are around to police for you? Policing is an example of a “public good” in nature as it is in human society. We pay taxes to finance police forces. Policing in nature needs to be maintained by fitness benefit to the policers. In the social insect example, policing may not be very costly, and often involves a meal. In other cases, policing itself is a cooperative trait that is only maintained by selection if the police themselves gain a fitness benefit (Bourke 2011)).

Bad cops?...We’re familiar with the image of the “lazy cop” eating doughnuts in his patrol car from cartoons like The Simpsons. Because policing is costly, this might make sense from an evolutionary perspective. Models designed to predict policing behaviours often include “by-stander effects” to take into account the potential benefits of letting others take care policing, or costs from letting neighbours get away with selfish behaviour. Whether or not to pitch-in might depend on who else is around and what’s in it for them. In organisms like meerkats and primates, dominant individuals in a group might find policing behaviours less costly and have more to lose from cooperation breaking down, for this reason they are often the most likely to invest in keeping the rest of the group in line (Singh & Boomsma 2015). Similarly, police corruption in human societies is more likely when the benefits of being a “by-stander” outweigh the benefits of being an enforcer.
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