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Background: Common property resources (CPR) are 
defined as resources where one person’s use affects what 
is available to others (either now or in the future). One 
example of a CPR is a shared aquifer, where multiple 
users have access to the groundwater. Economic 
researchers have shown that with a CPR, there are 
economic benefits to regulating the use of the resource, 
and that well-designed regulation increases the 
sustainability of agricultural-based economies that rely 
on CPRs. Many such regulations exist, and examples 
include allocation limits in some of Nebraska’s Natural 
Resources Districts and Kansas’s Groundwater 
Management Districts, as well as groundwater fees in 
Colorado’s San Luis Valley. However, there are a number 
of reasons that CPR users may not support regulation. 
These reasons include the associated short-term cost, 
financial constraints, a lack of trust that there will be long
-term benefits, and time stress that prevents them from 
carefully considering all outcomes. 

In a recent study (Suter et al., 2023), we examine the 
relationship between season, stress, salience, and support 
for groundwater management. In groundwater 
management, cooperation can be realized through 
policies that incentivize restraint in extraction to extend 
the life of the aquifer. While collective management is 
affected by the incentives faced by resource users, there 
remains incomplete knowledge about how cognitive 
processes affect collective management. 
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Seasons, Stress, Salience, and Support for 
Cooperative Groundwater Management 

Existing research on the relationship between stress, 
salience, and cooperative behavior is limited, and much 
of it is from a developing country context. One challenge 
in determining the relationship between these various 
factors is that it is difficult to isolate individual 
preferences from stress or salience. For example, 
preferences for groundwater management may increase 
(or decrease) during relatively dry periods because water 
availability is a more immediate concern. Preferences 
may also change due to other types of stress, such as 
working long hours or increases in input prices. However, 
to measure these impacts, it is essential to collect 
information from the same individuals over time, in 
order to evaluate the relationship between changes in 
preferences and changes in stress or salience (issue 
prominence) for the same individuals. 

Survey methods: To analyze the relationship between 
stress, salience, and support for groundwater 
management, we use a repeat survey with a staggered 
start. One benefit of this approach is that we can better 
capture changes in variables over time that may also 
change with the growing season. Another benefit is that 
we can control for individual omitted variables due to 
the panel structure of our data.  

In Colorado, the survey invitations were sent to 
agricultural landowners in Kit Carson, Logan, Phillips, 
Sedgwick, Washington, and Yuma counties. In Nebraska, 



invitations for the initial survey were sent to 503 
irrigators in the Tri-Basin Natural Resource District 
(NRD) in April 2020 (wave 1) and an additional 503 
invitations for the initial survey were sent in September 
2020 (wave 2). The Tri-Basin NRD covers Gosper, Phelps, 
and Kearney counties in Nebraska. The initial survey 
invitations were sent out in two waves. Approximately 
half of the sample received the initial survey invitation in 
wave 1, which was sent in the spring of 2020. The other 
half of the sample was in wave 2 and received the initial 
survey invitation in the fall of 2020. The wave 1 
respondents to the initial survey then received an 
invitation for the follow-up survey in fall 2020. The wave 
2 respondents to the initial survey received the follow-up 
survey in the spring of 2021. Figure 1 provides a visual 
representation of the survey implementation. Staggering 
the timing of wave 1 and wave 2 better allows us to 
account for general changes in stressors and support for 
groundwater management over time separately from the 
impact of seasons.  

We use several sets of attitudinal questions to determine 
the relationship between stress, season, salience, and 
support for groundwater management. The first set of 
questions ask about the frequency of concern regarding 
different external factors such as output prices, weather, 
and input prices. The second set of questions ask about 
the frequency of feelings of stress related to factors such 
as lack of control or working too many hours. The third 
set of questions asks about preferences for groundwater 
management policies. The variables ‘Give up profit’, 
‘Restriction’, and ‘Fee’ are on a scale from 1 (= definitely 
no) to 5 (= definitely yes)and relate to support for giving 
up profit to ensure future groundwater availability, 
restrictions on annual groundwater use, and taxes on 
groundwater use.   

Results: Table 1 shows the summary statistics for 
responses from the two waves. General demographic 
characteristics are similar between the waves, although 
the response rate from Colorado is higher (lower) than 
Nebraska in wave 2 (wave 1). Within-state characteristics 
were similar between the waves, but an overall smaller 
average farm size in wave 2 is consistent with more 
responses from Colorado producers. 

Table 2 provides a summary of responses for the 

attitudinal variables. Across the two waves, respondents 
expressed the greatest concerns about commodity prices 
(‘Output prices’), input prices (‘Input prices’), and 
weather. The biggest differences across the two waves 
occurred for concerns related to weather and 
groundwater availability (‘Groundwater availability’), 
which were both higher in wave 2 (fall of 2020). The 
summer of 2020 was characterized by severe drought, 
which put stress on water resources throughout the 
region. 

To measure the relationship between the stress, salience, 
and groundwater support policies, we evaluate the 
change in the support for groundwater policies as a 
function of the change in attitudinal variables. Table 3 
shows these results. Results that are statistically 
significant at standard levels are denoted with an 
asterisk. In each case, the estimate shows how a change 
in season or attitude affects the level of support for an 
annual groundwater use restriction (column 1) or a 
groundwater fee (column 2). For example, answering 
the survey in the fall reduces the support for a 
groundwater use restriction by 0.137 or support for a 
groundwater fee by 0.198 (these are reductions in 
support of about 4.7% or 8.6% relative to the average 
support level). An increase in output prices reduces 
support for a groundwater fee by 0.329 (about 14.3% 
relative to average support), likely due to increased 
financial stress. Increased concern over groundwater 
availability increases support for a groundwater fee by 
0.215 (about 9.3% relative to average support). These 
results already incorporate any individual characteristics 
such as age, location, or farm size, which may affect 
support for groundwater conservation efforts. 

We find that seasonality and changing concerns in 
variables that measure the salience of prices and weather 
are associated with preferences for groundwater 
management that may enhance or detract from 
collective action. Support for groundwater management 
is generally found to be lower in the fall compared to the 
spring. Additionally, increased concerns over output 
price changes are associated with less support for 
groundwater management, while concern over weather 
and groundwater scarcity is associated with greater 
support for groundwater management. This suggests 



that the salience of specific factors may determine 
support for collective action related to groundwater 
conservation. 
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