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Experimentation in environmental policy is often 
lacking because of an assumption that scientific 
research stops when implementation starts. 
However, researchers and policymakers increas-
ingly recognize that environmental policy would 
benefit greatly from a more robust culture of 
experimentation and innovation, as has begun to 
develop in the areas of health and education pol-
icy (Ferraro et�al. 2023). In the context of achiev-
ing agri-environmental policy goals, trialing new 
management programs is critical to generating 
measurable improvements that have remained 
elusive for decades. For example, the recent 
Comprehensive Evaluation of System Response 
(CESR) report for the Chesapeake Bay recom-
mends more widespread use of policy implemen-
tation trials or “sandboxing” to test and evaluate 
the efficacy of new program rules and approaches 
in the face of insufficient progress on achieving 
Chesapeake Bay goals (Stac 2023).

In this article, we apply insights gained from 
behavioral economic experiments in the lab and 
field to a policy implementation trial at a mul-
tifarm scale. Approaches for forming and incen-
tivizing the policy trial are motivated by 
behavioral science results, such as those that 
demonstrate the benefits of pay-for-performance 
incentive structures (Schilizzi 2017), incentives 
for spatial coordination (Banerjee et� al. 2021; 
Kuhfuss et� al. 2016), information framing in 
terms of social norms and peer comparisons 
(Allcott 2011; Fleming, Palm-Forster, and Kelley 
2021; Palm-Forster et�al. 2022), and the necessity 
of building trust for stakeholder-engaged resource 
management (Ostrom 2010).

In what follows, we describe resource councils 
as a form of stakeholder organization conducive 
to policy implementation trials. Then we illustrate 
the formation of a particular resource council in 
the Chesapeake Bay watershed in south-central 
Pennsylvania tasked with the goal of reducing 
streambank sediment pollution. We describe how 
insights from behavioral and experimental eco-
nomics are applied to create incentives and supply 
information to allow the council to meet a shared 
environmental goal. Finally, we present key out-
comes from the first year of the council’s work 
and discuss lessons learned from this approach.

POLICY INNOVATION THROUGH LOCAL 
RESOURCE COUNCILS

One significant barrier to a greater culture of 
innovation in the field of agri-environmental pol-
icy is the existence of large, preexisting programs 
that tend to dominate the policy landscape. For 
example, cost-sharing programs that subsidize the 
adoption of qualifying best management practices 
(BMPs) spend billions of dollars annually in the 
United States and are the primary vehicle through 
which improved environmental outcomes are 
sought in both US and European 
agri-environmental policy (Lichtenberg 2019). 
Thus, a critical characteristic of policy implemen-
tation trials in this context is the ability to pro-
duce meaningful results without disrupting the 
operation of existing implementation efforts.

Local resource councils are a form of organi-
zation well-suited to operating synergistically with 
existing agri-environmental programs. We define 
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resource councils as groups of stakeholders who 
organize to reach specific, observable management 
goals related to a shared resource (i.e., a resource 
that is used or produced in common). Resource 
council examples include the Maine Lobstermen’s 
Association and the Central Basin Water Rights 
panel in southern California. In the context of 
public goods, resource councils involve the joint 
production of shared nonrival resources, such as 
water quality, wildlife habitat, or flood control. 
For example, Collins and Maille (2011) describe 
the formation of a resource council (“catchment 
council”) composed of landowners living in the 
Cullers Run, West Virginia, catchment basin, who 
were jointly responsible for reducing stream nitrate 
concentrations within Cullers Run. By attaching 
financial incentives to the achievement of a spe-
cific, observable environmental goal, a resource 
council assumes direct financial motivation for 
stakeholder engagement. Moreover, financial 
incentives tied to performance can work syner-
gistically with other incentives (e.g., cost-share 
payments) already available to landowners.

There are several key attributes of resource 
councils, which contrast with standard approaches 
for engaging stakeholders in agri-environmental 
programs. One unique characteristic is that stake-
holders take on the role of principals (as opposed 
to merely agents) who are responsible, to some 
degree, for initiating actions and devising strat-
egies in the interest of achieving the council’s 
environmental-resource goal. The standard 
approach is for outside entities to take the role 
of principal, paying farmers and other landowners 
as agents to work toward environmental-resource 
goals held by the entity. Governance by 
stakeholder-led resource councils is more com-
monly observed in the context of common-pool 
resources, such as fisheries or water rights. Yet 
the key characteristics of these councils can be 
adapted to other types of resources, including 
public goods, as an organizational strategy for 
building trust and increasing engagement among 
local stakeholders (Ostrom and Ostrom 2019).

CASE STUDY OF THE INDIAN RUN 
CATCHMENT COUNCIL

Here, we describe the formation of a resource 
council composed of landowners in a small 

catchment in south-central Pennsylvania known 
as Indian Run. Following Collins and Maille 
(2011), we refer to this group as a catchment 
council, while recognizing that the resource coun-
cil structure may be applied to other types of 
public goods beyond water quality. The environ-
mental goal of the catchment council is to reduce 
monitored streambank erosion rates along the 
length of Indian Run by 20%, in keeping with 
the Chesapeake Bay total maximum daily load 
target of 20% reduction in sediment loads enter-
ing the Bay by 2025. The building of trust and 
a sense of shared stewardship of Indian Run were 
also stated as explicit goals of the council.

Invitations to attend an introductory meeting 
about the catchment council were sent to the 30 
landowners who own property adjacent to Indian 
Run in early March 2023, along with a follow-up 
postcard two weeks later. Seventeen households 
attended this meeting, during which information 
regarding the history of Indian Run and contem-
porary streambank erosion was presented, along 
with the concept of an Indian Run catchment 
council that would take responsibility for working 
toward reduction of streambank erosion. A 
US$500 participation bonus was offered to land-
owners who agreed to participate in the council 
by May 1. Landowners were told that participa-
tion in the council did not obligate them to 
undertake any particular restoration activity; 
rather, they would be committing to work with 
fellow members to pursue the council’s goal of 
20% streambank erosion reduction along Indian 
Run. The council’s work would continue for one 
year (ending July 2024), and the council would 
be given a US$20,000 budget that could be spent 
at their discretion under certain parameters.

The Indian Run catchment is a 3.21 mi2 drain-
age basin in the Chesapeake Bay watershed in 
south-central Pennsylvania, containing the 4.92 mi 
Indian Run. The catchment is primarily agricul-
tural (76% of the area), with smaller amounts in 
forest cover (15.1%) and developed land use 
(8.7%). Streambank erosion along the length of 
Indian Run was tracked using repeat aerial 
LiDAR imagery from 2004 to 2019 (Figure 1). 
During this time, the average erosion rate was 
1,705 tn yr�1 , or 190 tn ac�1 yr�1  (assuming 15 ft 
bank widths). For context, according to the 
Chesapeake Bay Program’s Phase 6 Chesapeake 
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Assessment Scenario Tool (CAST), grain with or 
without manure in this region produces 0.65 tn 
ac�1  yr�1  on average. In addition to providing 
overall erosion rates, the repeat LiDAR imagery 
also allows council members to identify rapidly 
eroding stretches of the stream, or erosion 
hotspots, as well as erosion rates for individual 
properties, as shown in Figure 1.

Like many streams in the Mid-Atlantic region, 
Indian Run has rapidly eroding streambanks due 
to the significant anthropogenic alteration of valley 
bottom ecosystems that occurred during the colo-
nial period (Walter and Merritts 2008). Eroded 
upland soils (legacy sediments) tended to collect 
behind numerous stream impoundments, such as 
mill dams, and buried the precolonial wetlands 
that existed in most Mid-Atlantic lowlands prior 
to European contact (Merritts et� al. 2011). 
Mitigation actions in this case involve using his-
toric conditions as a reference point to guide wet-
land restoration efforts—a form of rewilding. This 
approach has been shown as a cost-effective means 
to reduce sediment and nutrient runoff in impaired 
streams in the region compared to alternative 
approaches (Fleming, Merritts, and Walter 2019).

The following insights from behavioral and 
experimental economics were used to encourage 
the catchment council to identify and apply effec-
tive erosion mitigation strategies:

•	 Information framing: Su�cient information 
was provided for council members to target 
restoration activities in a way that e�-
ciently achieves the goal. In addition, 
property-level erosion data were presented 
and framed as peer comparisons, following 
behavioral evidence on the e�ectiveness of 
social norms and peer comparisons for 
motivating environmental action (Allcott 
2011; Fleming, Palm-Forster, and Kelley 
2021; Palm-Forster et� al. 2022).

•	 Performance-based incentives: A perfor-
mance bonus of US$10,000 was available 
to the council based on the environmental 
resource goal. �e bonus was tied not to 
marginal changes in erosion rates but to 
achievement of the 20% reduction goal. 
Given challenges associated with measuring 
marginal changes in water quality indica-
tors, threshold-based performance pay-
ments are recognized as a viable alternative 
to per-unit payments to motivate group 
cooperation (Kotchen and Segerson 2020).

•	 Agglomeration bonus: An agglomeration 
bonus was o�ered to the council as one of 
the allowable uses of the US$20,000 council 
budget in order to incentivize spatially 
coordinated restoration projects (Banerjee 
et�al. 2021). If the council chose to use the 

Figure 1.  Streambank erosion map for Indian Run catchment with hotspot identi�cation and the location of parcels owned 
by members of the catchment council.
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agglomeration bonus, landowners contrib-
uting to the restoration project would 
receive additional payments if their adjacent 
neighbor also participated. Ultimately, the 
council decided not to pay agglomeration 
bonuses with their budgeted funds.

•	 Mutual trust and local peer-to-peer out-
reach: �e establishment of trust among 
local resource users and other stakeholders 
is a key characteristic of sustainably man-
aged resources (Ostrom 2010). Additionally, 
information from trusted sources and 
knowledge exchange via peer networks 
motivates agricultural technology adoption 
(Burlig and Stevens 2024; Wang, Möhring, 
and Finger 2023) and generates 
pro-environmental behavioral change 
among farmers and rural landowners 
(Dessart, Barreiro-Hurlé, and Van Bavel 
2019). In this regard, council members met 
at least once every two months to build 
relationships, discuss strategy, and provide 
peer-to-peer updates on the status of 
achieving the council’s goals. Members 
were also required to distribute surveys and 
talk in-person with every nonparticipating 
landowner adjacent to Indian Run.

Overall, the financial incentives provided to 
the catchment council included a US$500 
one-time participation payment to each member; 
a US$20,000 council budget that could be spent 
on (1) gathering information to inform resto-
ration decisions or (2) using an agglomeration 
bonus to incentivize spatially coordinated resto-
ration activity; and a US$10,000 performance 
bonus based on achievement of the council goal 
of 20% streambank erosion reduction. Since 
stream rewilding projects take substantial time 
to complete—from design to grant-seeking to 
permitting to implementation—council members 
were informed that the performance bonus would 
be paid upon written commitment from land-
owners and the start of the grant-seeking process 
to fund a plan that would achieve the council 
goal (based on modeled predictions).

Figure 2 shows an example of the property-level 
streambank erosion information provided to land-
owners. Erosion data were presented both as total 

amounts (tons per year) and rates (tons per foot 
per year). In addition, the erosion information 
was framed in comparison to the typical erosion 
amounts and rates for properties in the catch-
ment (first, second, and third quartiles). Individual 
landowners were therefore able to observe 
whether erosion on their properties was above 
or below the catchment norms. Fleming, 
Palm-Forster, and Kelley (2021) found that land-
owners with high erosion parcels invest more in 
stream restoration initiatives in a framed field 
experiment. These earlier results point to the 
importance of providing parcel-level erosion 
information in comparison to nearby parcels to 
motivate restoration actions.

Landowners who did not attend the introduc-
tory meeting were sent a follow-up letter provid-
ing them with the same information regarding 
streambank erosion issues in the Indian Run 
catchment, financial incentives offered to the 
council, and council environmental resource 
goals; property-level erosion maps were not sent 
to nonattendees to avoid the appearance of an 
invasion of privacy. Nonattendees were invited to 
join the council by May 1, but ultimately no 
additional landowners decided to join.

CATCHMENT COUNCIL OUTCOMES

To inform a discussion of the outcomes asso-
ciated with a year of work by the Indian Run 
catchment council and the lessons learned in 
program design and implementation, we use 
survey responses collected from members and 
nonmembers in March 2024, interviews with 
all council members conducted in July 2024, 
and LiDAR aerial imagery on erosion rates 
along Indian Run. The behavioral and experi-
mental findings that informed key program 
characteristics of the catchment council are as 
follows.

Landowner participation decisions and 
information framing

Of the 30 households with property adjacent to 
Indian Run, 11 joined the catchment council. 
Table 1 compares characteristics and concerns of 
council members and nonmembers. (Of the 19 
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nonparticipating households, survey responses 
were obtained from 12.) Members and nonmem-
bers were similarly aged, held similar property 
acreage, and had similar education levels. 
Members were somewhat more likely to be farm-
ers, but they farmed fewer acres compared to 
nonmember farmers. Members and nonmembers 
stated almost identical levels of concern for issues 
relevant to the council—including streambank 
erosion and the health of local rivers, streams, 
and the Chesapeake Bay.

Interestingly, despite similar levels of stated 
concern for streambank erosion, the largest 

distinguishing factor between members and 
nonmembers was the share who reported that 
they experienced rapid bank erosion—80% of 
members compared to 36% of nonmembers 
(significant at the 5% level, despite small sam-
ple sizes). Similarly, members were also more 
likely to have above-median erosion rates iden-
tified by repeat aerial LiDAR data—70% for 
members versus 40% for nonmembers. Thus, 
perceptions of rapid erosion rates were as 
important, if not more important, than the 
objective measures of streambank erosion for 
predicting council participation.

Figure 2.  Property-level streambank erosion information provided to landowners (anonymized example).
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Survey responses also provided qualitative 
information on the motivations behind council 
members’ and nonmembers’ participation deci-
sions (Figure 3). On average, caring about the 
council’s goal of reducing streambank erosion was 
the most important factor motivating members’ 

decisions to participate. Moreover, the fact that 
the council was working to address problems and 
risks relevant to their own properties was ranked 
highly, corroborating findings on the different 
rates of bank erosion between members and non-
members. Other relatively important motivations 
to participate were the trustworthiness of project 
staff and that the council offered a way to build 
community among neighbors.

For nonmembers, there was little clear consen-
sus on the factors motivating the decision not to 
participate. Two of the 11 nonmembers who 
responded to this question cited the potential time 
commitment as their primary reason for not par-
ticipating. Moreover, despite the targeted mailings 
and introductory meeting prior to forming the 
council, 3 of the 11 nonmembers reported a lack 
of awareness of the plan to form a council as the 
primary factor in their nonparticipation. No other 
factors predominated in the decision not to par-
ticipate, though skepticism about the ability to 
achieve council goals or meaningful benefits 
emerged as moderately important (Figure 3). No 
nonmembers indicated that the goals of the council 
were unimportant or that a lack of trust in project 
staff strongly motivated their decision not to join.

Landowner restoration decisions and comparative 
erosion rates

The immediate outcome sought by the council 
was the production of restoration or rewilding 

Table 1.  Comparison of characteristics and concerns 
between council members and nonmembers.

Characteristics

Council
members
(n = 10)

Council
nonmembers

(n = 12)

Acres owned 31 50
Generations on land 1.90 1.38
Farmer (percentage) 30 9
Farmed acres (if 

farming)
35 127

Average age (years) 54 57
College degree 

(percentage)
60 45

Experienced rapid 
bank erosion rates 
(perception) 
(percentage)

80 *

Experienced 
above-median 
erosion rates 
(measured) 
(percentage)

70 40

Lost landscape or yard 
features from 
erosion

0.40 0.36

Concerns (1–4 scale, where 4 = “very concerned”)
  Concern for 

streambank erosion
3.00 2.56

  Concern for local 
rivers and streams

3.10 2.75

  Concern for 
Chesapeake Bay

2.60 2.50

*Statistically signi�cant di�erence at the 5% level.

Figure 3. A verage importance of motives for participating (or not) in the catchment council.
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concept designs to mitigate stream impairments 
for groups of neighboring landowners. 
Approximately half of the catchment council’s 
US$20,000 budget was invested in producing res-
toration concept designs. These were obtained 
for three sets of neighboring landowners along 
Indian Run from an experienced local engineer-
ing firm (see Figure 4, for an example). 
Specifically, 7 of the 11 council-member house-
holds requested concept designs for restoration. 
All 7 stated that they have high streambank ero-
sion on their properties, while only 44% of land-
owners not pursuing plans for restoration 
(including both council members and nonmem-
bers) reported high streambank erosion. That is, 
the households pursuing stream restoration 
through concept designs are those who perceive 
rapid streambank erosion themselves, corrobo-
rated by the aerial LiDAR data provided to them.

According to interviews with council members, 
the most attractive elements of doing a stream 
restoration or rewilding project were reducing 
severe bank erosion, protecting one’s own prop-
erty, and returning the stream to its precolonial, 
“natural” conditions. In addition, some of the 
most beneficial reported outcomes of the 

catchment council’s work were the completion of 
concept designs and tangible progress toward the 
council’s environmental goals. Education about 
legacy sediment, the precolonial conditions of 
Indian Run, and the relative erosion rates for 
different stretches of the stream were also sig-
nificantly valued. For farmers who were members 
of the council, the fact that the information on 
erosion rates did not blame or “place a target” 
on farmers’ backs was appealing (cf. Andrews 
et� al. 2013).

Overall, the erosion information provided to 
landowners and the way it was framed appeared 
to be very important to the participation and 
potential restoration decisions of landowners. The 
presence of above-average erosion rates on a 
property, together with the knowledge that such 
erosion rates were not inevitable or normal for 
the catchment, were critical to motivating both 
types of decisions.

Landowner decisions and �nancial incentives

The council ultimately decided to spend half of 
its total US$20,000 budget to obtain concept 
designs for stream restorations that would work 

Figure 4. E xample concept design for landowner stream rewilding.
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toward the council goal and left the other half 
of the budget unspent. The performance bonus 
has not yet been paid to the council, but if all 
concept designs obtained lead to landowner com-
mitment and, ultimately, implementation, the 
performance threshold will be achieved.

Nonetheless, both the survey and interview 
responses indicate that financial incentives, while 
providing a small nudge and commitment device 
for participation, were not seen as important for 
motivating council participation, much less res-
toration decisions. (Note that the cost of imple-
menting restoration projects would be obtained 
from other program or grant funds, not out-of-
pocket.) Some landowners described the incen-
tives as a nice “additional push” that showed their 
time was valued and motivated them to continue 
working throughout the year. However, the inter-
view responses from council members universally 
reiterated that financial incentives were not a 
driving factor for their decision to participate, 
which corroborates the written survey responses 
among both members and nonmembers summa-
rized in Figure 3.

Financial incentives were also not reported to 
be primary drivers of landowners’ decision to 
explore restoration options on their property. 
Given the size of the performance bonus 
(US$10,000 split among council members) rel-
ative to the cost and scale of restoration proj-
ects, most landowners saw the performance 
bonus as too small to motivate their decision—
though a few landowners added that it would 
be nice to give a financial reward to those who 
want it, and a larger reward may have motivated 
them more significantly to consider restoration 
actions. The agglomeration/spatial coordination 
bonus, in contrast, was difficult for landowners 
to understand. Since each landowner has differ-
ent numbers of adjoining parcels along Indian 
Run—in some cases not just upstream and 
downstream but also across the stream or mul-
tiple neighbors across the stream—the agglom-
eration bonus took different shapes for different 
households. This factor, together with the small 
size of the bonus relative to the cost of resto-
ration projects, led most council members to 
simply stop thinking about the agglomeration 
bonus as decisions were made.

Overall, financial incentives primarily served to 
help council members gather information through 
the use of the US$20,000 discretionary budget to 
construct locally appropriate restoration designs. 
The environmental goal itself was seen as much 
more important than financial incentives for moti-
vating landowner participation and restoration 
decisions, along with other intrinsic benefits of 
council participation described in the next section.

Looking ahead: Mutual trust, peer-to-peer 
outreach, and expected long-term outcomes

The attempt to establish trust and build relation-
ships among local stakeholders was sought 
through bimonthly meetings over the course of 
a one-year time period. These meetings primarily 
took place in a local church hall, and two meet-
ings occurred at council members’ homes. 
Meetings began with informal conversation prior 
to moving on with agenda items. Peer-to-peer 
outreach among council members occurred infor-
mally throughout the year, and outreach from 
members to nonmembers was encouraged. After 
several months of council meetings, outreach to 
nonmembers was eventually carried out explicitly 
when members divided up the names of all non-
members for door-to-door distribution of surveys, 
providing opportunities for conversation about 
the catchment council goals.

According to the survey respondents, the 
opportunity to build community among neigh-
bors was a relatively important motivation for 
landowners to get involved in the council (Figure 
3). This goal was clearly met after a year of coun-
cil work. Members reported on average they 
knew nearly twice as many of their neighbors 
along Indian Run (8.5 at the end of a year of 
participation compared with 4.7 at the beginning 
of the year). In contrast, the number of house-
holds that nonmembers reported knowing was 
unchanged from March 2023 to March 2024.

Similarly, interview responses indicate that 
long-term relationship-building and community 
engagement were seen in themselves as important 
beneficial outcomes by nearly all council mem-
bers. Building a “sense of community around the 
stream” and learning to think about the stream 
as a “shared resource” managed together with 
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neighbors were seen as “mind-blowing” concepts 
and important takeaways from the council’s work, 
according to several council members. For at least 
one council member, peer-to-peer interaction and 
“respect for neighbors” was the primary motivat-
ing factor for pursuing a restoration project.

Given these intangible benefits of the council’s 
work, it is difficult to predict long-term outcomes 
that may be associated with this policy imple-
mentation trial. Concretely, the three restoration 
concept designs that were jointly produced among 
seven Indian Run households are a step toward 
achieving the council’s goals; however, they also 
represent a step toward outreach, community- 
building, and providing models of shared 
resource-management to other local households. 
A longer timeframe is required to observe out-
comes associated with these intangible benefits. 
Overall, the building of mutual trust and sense 
of community among catchment households was 
a direct benefit of the policy implementation 
trial, which may have further long-term effects 
for the environmental goals of reduced stream-
bank erosion and improved health of Indian Run.

CONCLUSION

Trialing novel policy strategies at local scales can 
inform and advance programs and policies for 
improving landscape-level agri-environmental 
outcomes. The policy implementation trial devel-
oped through this project leverages insights from 
behavioral and experimental economics to 
empower a local catchment council to meet 
shared environmental goals. The council offered 
a unique organizational strategy to build trust 
among neighboring landowners, promote peer 
exchange of information and knowledge, and 
motivate engagement in collective restoration 
efforts to address stream impairments.

Insights about information framing, peer com-
parisons, financial incentives, and investments in 
long-term relationship-building were embedded 
in the design and implementation of the council 
to encourage collective development of a stream 
restoration plan that would achieve the council’s 
goals. Interviews with council members and sur-
veys of members and nonmembers were used to 
assess outcomes from the first year of the 

council’s work. We found that financial incentives 
offered a small nudge for participation, but they 
were not the driving force. A perception of ero-
sion on their parcels was a stronger motivation, 
with higher erosion rates leading to a greater 
likelihood of participation and investment in con-
cept designs to address stream impairment.

Overall, we encourage more policy implemen-
tation trials in agri-environmental contexts, and 
we recommend local resource councils as a way 
to engage decision-makers and motivate actions 
that improve environmental outcomes in rural 
landscapes. Trust built through councils is 
required to sustain long-term behavioral change 
and to maintain restoration activities. Additionally, 
a council serves as a way to use peer networks 
to expand participation and engagement over 
time, which can establish and reinforce 
pro-environmental social norms that advance 
agri-environmental improvements at larger scales.
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