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Moral Hazard in Resource Extraction: Evidence from the Mountain Pine Beetle Outbreak
[Job Market Paper]
Abstract. Natural resource owners often design and auction the rights to extraction contracts not only
to raise revenue, but also to achieve other resource management goals of interest. I study the tradeoff
between revenue and the timing of extraction in the context of the mountain pine beetle outbreak, a
climate-induced shock that increased the urgency of timely harvests in infested forests and eventually
killed about half of British Columbia’s merchantable timber supply. I show that the use of a negligible
fixed price for the harvest of low-grade timber succeeded in ensuring the salvage of beetle-killed trees,
but also made it profitable for loggers to delay the harvest of attacked forests. This delay ran counter
to the province’s goals by allowing pupating beetles to mature, posing an externality by threatening to
neighboring forests. A regression discontinuity for payment formats in timber auctions reveals that
harvests in tracts that charge low-grade logs at the fixed price are 3.6 months more delayed. To
measure the effects of counterfactual pricing schemes, I estimate a dynamic resource extraction model
and show how the timing of harvests depends on tract characteristics, including the severity of beetle
attack. I use the model to quantify the delay reduction and revenue loss from counterfactual pricing
and term length policies. I show that the province’s contract designs were frequently interior of the
optimal frontier between revenue and delay, indicating substantial gains to alternative pricing policies
targeted toward beetle-infested tracts.


