
112 | 2019 Field Days Bulletin | Off-site

Managing landowner risk in environmental markets

Karsyn Lamb, Kristi Hansen, Chris Bastian, Amy Nagler, and Chian Jones Ritten 
Department of Agricultural and Applied Economics

Introduction
Voluntary, market-based conservation programs can help land managers and regulators maintain and enhance 
environmental resources. One such program is a habitat exchange, where a landowner sells conservation “credits” 
to developers to offset a disturbance on the landscape. Landowner participation is voluntary, so price and contract 
terms must be sufficiently appealing to induce participation. But the risk that conservation practices do not maintain 
measurable habitat improvements for the length of time needed to offset the disturbance for which they have been 
purchased—credit failure risk—can be significant for landowners.

Objectives
Can policies be put in place to reduce this risk for landowners? We investigate effects of three different market 
characteristics on habitat exchange outcomes: 1) credit failure risk (described above); 2) market structure (spot delivery 
where sellers incur production costs prior to sale and lose costs on unsold or discounted production versus forward 
delivery where sellers have a contract in place before production occurs); and a reimbursement mechanism (where 
conservation credit buyers reimburse sellers for production costs of failed conservation).

Materials and Methods
Since many market-based conservation programs are still in development, real-world conservation credit transaction 
data is scarce. Research shows that people act similarly in this type of experiment as they do in real life, so laboratory 
experiments can help us understand how market-based conservation programs may work. We implement a laboratory 
market experiment to explore how credit failure risk and reimbursement might affect market efficiency, price, 
transaction volume, and buyer/seller earnings.

Participants are assigned to be either a seller or a buyer. Sellers are given a production cost and buyers a resale or 
redemption value for each credit available for them to trade. Participants trade in a fictitious currency called “tokens.” 
Tokens are then converted to cash and paid to participants at the end of the experiment. Individual experimental 
payments depended on the decisions participants made while trading. These experimental markets are not designed to 
be completely realistic. Rather, they are designed to isolate the key components of environmental markets, to help us 
understand how market-based conservation programs operate.

Results and Discussion
Findings suggest these three market characteristics (credit failure risk, spot versus forward delivery, reimbursement 
mechanism) do affect market outcomes. Risk sharing allows market-based conservation programs to operate more 
efficiently despite the unavoidable presence of credit failure risk. Our results show the importance of implementing 
risk-sharing mechanisms in market-based conservation programs for market success and improved outcomes for 
conservation as well as landowners and developers.

Credit failure risk. Credit quantities traded, credit price, total earnings, and seller earnings all drop dramatically when 
a market contains credit failure risk. Figure 1 demonstrates this dynamic for total earnings by comparing predicted 
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total earnings for forward delivery markets with no credit failure risk (1200 tokens in leftmost column) and with 
credit failure risk (700 tokens second column). Total earnings is the sum of all participants’ earnings within a market. 
It represents how efficient a market-based conservation program is. If total earnings are low, buyers and sellers are 
dissuaded from participating and trading in the market-based conservation program, harming how efficiently the 
market generates conservation, and therefore, earnings.

Comparing predicted market outcomes to actual ones. Credit failure risk has an even larger impact on market outcomes 
than one would think simply by calculating predicted outcomes based on the information used by buyers and sellers to 
make their trading decisions. There is a behavioral element to human decision-making that causes us to act differently 
in the presence of risk. Figure 1 again demonstrates this dynamic for total earnings. Earnings drop not just to 700 
tokens, as predicted (second column), but all the way to 488 tokens (third column).

Reimbursement mechanism. Having buyers reimburse sellers for production costs on failed credits reverses these 
negative results. Quantities traded, credit price, and total earnings rebound to near the expected levels for a market 
with no credit failure risk. Total earnings rebound from 488 tokens (third column) to 648 tokens (fourth column) with 
the addition of reimbursement. Sellers no longer incur costs on failed credits, keeping prices lower and promoting 
higher trade volume. This increased volume generates more earnings for participants in total.
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Figure 1. Total earnings in four experimental treatments, all with spot (not forward) delivery.
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