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ABSTRACT

Complex natural resources issues including sustainable agriculture require diverse 

stakeholders to take voluntary and even coordinated actions. Social learning is a critical process 

for stakeholders to navigate differences in knowledge, values, and ways of knowing while 

building trust and coordination capacity. Integrating the social learning approach along with 

social networks, well-proposed, well-designed, and effectively facilitated stakeholder 

engagement events can promote bridging and information exchange by capitalizing on 

stakeholder interests and formal and informal interaction opportunities. We collected survey data 



2

before and after a stakeholder engagement event for a USDA Long-term Agroecosystem 

Research (LTAR) site in the summer of 2022. A total of 76 individuals participated in the event 

coming from diverse groups in the agricultural community, including representatives from 

agribusiness, extension, farm advisers, farmers, nonprofit organizations, state and federal 

agencies, and university-affiliated researchers and staff. We conducted two-mode network 

analyses for participant interests and evaluated connections with other stakeholder groups before 

and then again after the event. We also explored emerging information exchange ties along with 

the levels of similarity of these new ties. We found that participating stakeholder groups shared 

an interest in having greater connections to farmers. Many of the new connections were across 

affiliation groups and people with different views suggesting opportunities for information 

exchange. Results demonstrate the value of stakeholder engagement events based on stakeholder 

interests for facilitating the formation of bridging ties that support social learning.

Keywords: outreach and engagement; common experiment; multi-stakeholder initiatives

INTRODUCTION

Shared understanding and relationships are key to resolving intricate environmental 

problems in agriculture, such as nutrient pollution, biodiversity loss, and water scarcity. This is 

because different stakeholder groups need to take voluntary and even coordinated actions, such 

as producers adopting best land management practices, agencies and conservation organizations 

providing technical and financial support, agriculture professionals developing environmentally 

friendly inputs, and consumers demanding sustainable products (Reimer et al. 2018; Charnley et 

al. 2020; Amblard 2021). Sachet et al. (2021) highlighted the importance of trust between 

researchers and farmers to achieve agroecological transition. However, stakeholders often come 

to an issue with diverse beliefs, values, and ways of knowing (Neef and Neubert 2011). 
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Navigating the differences while building trust, enhancing coordination capacity, and fostering 

positive relationships is a challenging yet critical step to tackling many agricultural challenges 

(Muro and Jeffrey 2008; Jackson-Smith et al. 2018; Fernández-Giménez et al. 2019; Nikkels et 

al. 2021; Buchecker et al. 2023) 

Engaging stakeholders in research projects may help build shared understanding and 

relationships through stimulating social interaction and the formation of social ties with 

intentional design (Teodoro et al. 2021). The process of changing perceptions, relationships, and 

even behaviors through sustained interactions is sometimes described as social learning. Cundill 

and Rodela (2012) summarized “…the term has been used to refer to processes of ongoing 

deliberation that take place through sustained interaction and trust building between 

stakeholders, who expose their own values and share knowledge about the issue at stake”. Reed 

et al. (2010) defined social learning as “changes in understanding that go beyond the individual 

to become situated within wider social units of communities of practice through social 

interactions between actors within social networks”. A social network consists of interacting 

nodes (individuals or organizations) and the ties among them, such as shared similarities, social 

relationships, and interactions (Bodin and Prell 2011; Kadushin 2012; S. B. Borgatti et al. 2013). 

These ties allow for information exchanges and expose individuals to various values, beliefs, and 

ways of knowing (Mostert et al. 2007; Luján Soto et al. 2021). Exposure to these ideas and 

information, coupled with deliberation, discussion, and reflection, are key conditions for social 

learning (Cundill and Rodela 2012).

The connections between social learning and changes in social networks have been noted 

in the literature on stakeholder engagement. For example, Luján Soto et al. (2021) found that 

participants in a participatory monitoring and evaluation program for innovative sustainable land 
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management strengthened and expanded their networks for information sharing. Participants 

showed a more complex and broader shared understanding of regenerative agriculture. Teodoro 

et al. (2021) studied networks of mutual understanding, respect, and influence among residents, 

scientists, and government officials who collaboratively manage the impact of sea-level rise. 

They found that these networks are positively associated with perceptions of climate change. 

Hoffman et al. (2015) found growers’ participation in traditional outreach activities such as 

meetings and demonstrations is a strong predictor for their number of knowledge-sharing 

relationships. Building new relationships along with learning new knowledge and perspectives 

have also been recognized as benefits to participating stakeholders (Jackson-Smith et al. 2018; 

Holifield and Williams 2019).

More attention has been given to designing stakeholder engagement events for social 

learning, through the lens of social networks (Cundill and Rodela 2012; de Vente et al. 2016). 

Diversity and stakeholder representation are key design features (Neef and Neubert 2011; Reed 

et al. 2018; O’Connor et al. 2019). People tend to cluster with like-minded others in groups, a 

phenomenon known as homophily (McPherson et al., 2001). For instance, Barnes et al. (2022) 

found that naturally emergent networks in rural agrarian communities favor the inward 

strengthening of existing networks, while the ties to people with different resources and 

information did not increase. Fischer and Jasny (2017) found forest and wildfire management 

organizations in the West U.S. were inclined to associate with others with similar management 

goals and strategies, leading to more clustered network structures. To overcome the homophily 

tendency, convening stakeholders from different groups may allow for more perceptions to be 

represented at an event and stimulate the formation of ties across stakeholder groups. The ties 

between different stakeholder groups can be referred to as bridging ties, emphasizing interactions 
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that bridge individuals with varied affiliations, beliefs, values, and resources (Moody and Paxton 

2009). Stakeholder engagement events may break the norm or tendency of interacting with 

similar people, fostering bridging ties.

Built on participant diversity, facilitated group discussions and unstructured social times 

can be incorporated into engagement events to encourage deliberation, exchange, and reflection. 

For example, Brymer et al. (2018) analyzed stakeholder dialogues across five workshops 

coordinated for habitat restoration. They found the discussion changed participants’ views on 

ecosystem services, social processes, and the value and place meanings, among other outcomes. 

The workshops also stimulated opportunities for participants to stay connected and work together 

on other projects. Hoffman et al. (2015) found participants in traditional agriculture outreach 

activities (e.g., meetings and demonstrations) developed knowledge-sharing relationships. The 

role of facilitators in creating a safe environment for discussion and encouraging individuals to 

contribute has also been noted as important (de Vente et al. 2016; Sterling et al. 2017; O’Connor 

et al. 2019; Eaton et al. 2021; Wade et al. 2024). Wilmer et al. (2022) observed that in the early 

stage of a six-year Collaborative Adaptive Rangeland Management, the research team initially 

undervalued the importance of facilitation skills and collaborative methods, which led to 

confusion and tensions in early meetings with stakeholders. Their study also highlighted 

stakeholder engagement as an adaptive process that benefits from adjustment based on 

evaluation.  

Incorporating interactive activities in stakeholder engagement events must consider the 

social context of the project including stakeholder characteristics and interests (Neef and Neubert 

2011; Reed et al. 2018; Eaton et al. 2021). De Vente et al. (2016) found stakeholder analysis at 

the early stage of a project was correlated with outcomes such as information gain, learning by 
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participants, and trust between non-state actors and scientists. Skaalsveen et al. (2020) observed 

that the development of a network of no-till farmers in the U.K. was driven by individuals’ 

ability and interests in communicating and learning from other farmers. Holifield and Williams 

(2019) found a lack of interest, along with a lack of time and awareness, was the major obstacle 

to recruiting and sustaining stakeholder participation. Hutchins et al. (2013) underscored the 

benefits of proactively assessing partnership potential and participant interests before forming 

partnerships. Understanding stakeholder interests in connecting with other groups can indicate 

the status of relationships among stakeholders (e.g., friendly or contentious) and how 

stakeholders may show up to interactive activities (e.g., open-minded or cautious). A conducive 

or contentious social environment for interactions will require different facilitation approaches 

and activities.

Figure 1 shows how we expect social networks to change for social learning in a 

stakeholder engagement event when the design incorporates interaction opportunities for diverse 

stakeholders and considers stakeholder interests.  On the leftmost side of the diagram, we see 

individuals with particular group affiliations, all of whom are groups (marked by circles) in the 

agricultural community and bring unique insights to understand an issue such as sustainable 

agriculture. There are existing ties between individuals with different affiliations (marked by 

arrows) and individuals within the same affiliations. For the clarity of the graph, existing ties 

within a group are not depicted. The middle panel depicts designed activities at the event such as 

breakout discussion groups and lunch tables (marked by circles) and spontaneous network 

opportunities to allow for interactions (arrows). On the rightmost side of the diagram, in an ideal 

situation, new (bridging) ties are formed between groups, marked by thicker arrows, allowing 

changes in group dynamics and information sharing. 
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(2) The characteristics of information exchange ties formed at the event

(3) The impact of breakout group and stakeholder engagement on new information 

exchange ties

The study is part of the Kellogg Biological Station (KBS) Long-Term Agroecosystem 

Research (LTAR) project, one of the USDA’s national LTAR network sites. The focus of LTAR 

network is to design agriculture that can meet the growing demand for agricultural commodities, 

protect environmental quality, and enhance life in rural and national communities. The network's 

vision, as outlined in its latest strategic plan, is to create a sustainable agricultural community 

that achieves production, environmental, and social goals (US Department of Agriculture, 2024). 

Social goals include human health (e.g., worker safety, flexibility, satisfaction) and social 

cohesion (equity, community security). Environmental goals focus on air quality, greenhouse gas 

mitigation, water and soil health, and biodiversity. Production goals emphasize commodity 

quality, productivity, water use efficiency, yield, and financial stability. The network examines 

various agroecosystems, including croplands, rangelands, and pasturelands.

KBS conducts Aspirational Cropping System Experiments (ACSE), comparing current 

practices (business as usual or BAU) with an aspirational (ASP) system aimed at economic 

prosperity and conservation benefits. The ASP system at KBS was developed through 

stakeholder engagement, including a 2021 visioning symposium with experts from academia, 

industry, non-profits, and agencies (Robertson et al., in review). Following the symposium, focus 

groups and a system design team consisting of farmers, crop advisers, and agronomists identified 

key principles: high crop diversity, circularity, year-round plant cover, continuous no-till, 

precision technology, prairie strips, and livestock integration. The ASP treatment includes 
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practices such as 5-crop rotation, continuous no-till, cover crops, precision fertilizer inputs, and 

integrated pest management.

MATERIALS & METHODS

Study Context

In 2022, a KBS LTAR stakeholder field day event was developed to support the design of 

KBS ACSE. The goals of the event are threefold: to build and strengthen relationships with 

existing and new partners, hear from partners on current context of midwestern farming and 

conservation, and receive advice on the KBS LTAR experiment plans. The field day features in-

field visits and reflections, researcher presentations and field demonstrations, stakeholder 

presentations on policies and new technologies, and break-out discussions on aspects of 

agriculture outcomes, water quality, soil health, social well-being, and economic well-being. A 

stakeholder engagement specialist and project leaders jointly selected and invited participants for 

the field day to represent diverse stakeholder views. Key stakeholders included agribusiness, 

extension, farm advisers, farmers, nonprofit organizations, state and federal agencies, and 

university-affiliated researchers and staff. A total of 76 individuals participated in the 2022 KBS 

LTAR stakeholder field day. 

To encourage interactions and begin the event with a welcoming tone, the stakeholder 

engagement specialist and researchers greeted participants at an outdoor tent set up next to the 

experimental fields. Coffee and breakfast were provided. During the day, participants rode on 

wagons to different fields to hear research highlights from KBS and reflections from partners. A 

few stakeholders were invited to present on the current context of agriculture and conservation. 

The outdoor setting allowed for more informal interactions between the audience and presenters, 

as well as among the audience members. Lunch was provided, accompanied by a presentation 
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from a social scientist on insights from the 2021 stakeholder scoping survey. After lunch, 

participants were divided into pre-defined groups to reflect on what they had heard and discuss 

indicators for sustainable agriculture. The stakeholder specialist facilitated the breakout 

discussion using guiding questions such as, “What do you want to know about these systems and 

why?”, “What hasn’t been discussed so far today that would be good to measure?”, and “Given 

what we heard from our partners, what else will be important to track and know about these 

systems?”. The event concluded with a happy hour featuring Michigan-sourced refreshments, 

offering another informal opportunity for interactions. We observed formal discussions during 

the breakout session and informal chats during breakfast, coffee breaks, lunch, happy hour, and 

on the wagon rides.

The KBS LTAR project is ongoing with a strong commitment to long-term stakeholder 

engagement. In 2023, an advisory board consisting of farmers, crop marketing organizations, 

conservationists from organizations, and policy influencers. The Board meets regularly to 

provide feedback and advice and help to distill input from the larger group of stakeholders into 

actionable goals. In addition, farm field days and workshops were held in 2023 and 2024 to 

provide sustained interactions between stakeholders and researchers and among stakeholders. 

Data Collection: survey design 

The data were from an online pre-survey, sent to participants of the event one month 

before the event, and an online post-survey sent one month after the event. The survey questions 

were designed in consultation with the project leadership team and stakeholder engagement 

specialist and based on previous literature on the effectiveness of stakeholder engagement 

(Jackson-Smith et al., 2018; Teodoro et al., 2021; de Vente et al., 2016; Eaton et al., 2021). 
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For questions related to networks, in the pre-event survey participants were asked to 

select all the groups they would be most interested in networking with at the field workshop 

(Network 1; Table 1). Respondents could select as many groups as they were interested in from a 

total of eight options including agribusiness, extension, farm advisor (e.g., agronomic 

consultant), farmers, non-profit organization, state/federal agency, university-affiliated 

researcher, and others. The question was repeated in the post-event survey, asking whether 

respondents met anyone new at the workshop and if so, which groups their new connections 

were from (Network 2; Table 1). 

In the post-survey, we also asked respondents to list individuals they did not know before 

the June 2022 workshop but shared information with at the workshop (Network 3; Table 1).  

Other questions in the post-survey gauged participants’ views on the proposed aspirational 

cropping system treatment, using a five-point semantic scale with five pairs of descriptions 

(ordinary to innovative, unprofitable to profitable, non-resilient to resilient, no additional 

environmental benefits to enhanced environmental benefits, and not easily managed by farmers 

to easily managed by farmers) (Question layout see Appendix).   

Data Analyses

We analyzed three networks, including two two-mode networks (Network 1 and Network 

2) and one individual-to-individual (peer-to-peer) network (Network 3; Table 1). Analysis 

methods were selected based on the two types of network data that were collected. For Network 

1 and Network 2, the data is affiliation data as it refers to membership or participation (BorgatÝ & 

Halgin, 2011). In affiliation data, individuals do not connect to each other but share common 

interests in connecting with certain groups. The groups do not directly connect with each other 

either; rather, they share the same group of individuals who want to connect with the same set of 
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groups. If an individual reports interest in connecting with a group or their new connection is 

from a group, their tie with that group was coded as one, otherwise zero. In the network data 

matrix, the rows were individual participants, and the columns were groups. We used two-mode 

graphs to visualize the network of interests (Network 1) and realized connections (Network 2). 

Table 1. Network summary

Networks Type Surveys Ties
1. Individual-group 

interest network
Two-mode Pre-survey Which group are you interested in 

connecting with
2. Individual-group 

realized network
Two-mode Post-survey Which group were your new 

connections from
3. Individual-individual 

realized network
Ego-network Post-survey Select individuals from a drop-of-

list who you did not know before 
the workshop but shared 
information with at the workshop

Compared with the two-mode network data, the second type of network data from the 

post-survey question focused on peer-to-peer new information exchange ties (Network 3). The 

data captured individuals (egos) and the people they shared information with at the event (alters). 

These ties were a self-selected sample from all the occasions of new information exchange at the 

event. Whether a participant completed the network exercise on the post-survey and respondent 

recall bias affected who appeared in the emergent individual-to-individual realized network. 

Nevertheless, the emergent ties complement the two-mode individual-group realized network 

(Network 2) and help detail how the information network might be expanded after the event. To 

investigate the relationship between group affiliations, event speakers, and their presence in the 

emerging information network, two pairs of variables were used in chi-square analyses: (1) 

whether an individual finished the network exercise and their affiliations, and (2) whether an 

individual appeared in network 3 and whether they were a speaker at the event.  
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To explore how individuals were similar or different from the ones they shared 

information with, we used the E-I index, which captures both external (E) and internal (I) ties 

from the ego to their alters and to others within their affiliation group (Robins 2015). The letter 

“E” stands for the number of external ties, meaning ties with alters in different groups of the ego. 

In our study, E refers to how many new connections a person reported were from an affiliation 

group different from their own. The letter “I” stands for the number of internal ties, the number 

of connections from the same affiliation group of the ego. E-I index is the ratio between the 

number of external ties minus the number of internal ties divided by the total number of ties. The 

ratio ranges from -1 to 1, with values closer to -1 indicating all the ties of the ego were from the 

same group as the ego (perfect homophily) to 1 meaning all the ties of the ego were from groups 

different from the ego (perfect heterophily). Breakout group and affiliation were two categorical 

variables readily for E-I index calculations. We recorded the five-point ASP assessment questions 

into three categories, with zero referring to a negative view of ASP on criteria (combining scores 

one and two), one referring to a neutral view of ASP on criteria (score three), and three referring 

to a positive view of ASP (combining score four and five). We used Analysis of Variances 

ANOVA to compare individual node E-I index by their affiliation. 

The analyses were conducted in SPSS and UCINET 6 (Borgatti et al. 2002). 

RESULTS

A total of 76 individuals participated in the 2022 KBS LTAR stakeholder field day. The 

event participants represented seven stakeholder groups (Table 2). University-affiliated 

researchers and staff were the group most present in numbers at the event, accounting for 42% of 

all participants. Among these participants, 51 individuals (67%) responded to the pre-survey and 

37 individuals (49%) to the post-survey. The affiliation profile of respondents to the two surveys 
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resembles the actual participant profile, except that agribusiness was underrepresented in the pre-

and post-survey and farmer advisers were underrepresented in the post-survey. 

Table 2. Event participant and survey respondent affiliation distribution. 

Stakeholder Group Total 
Participants

% Pre-Survey 
Respondents

% Post-Survey 
Respondents

%

Agribusiness 4 5% 0 0% 1 3%

Extension 5 7% 4 8% 3 8%

Farm Adviser 4 5% 3 6% 1 3%

Farmer 10 13% 8 16% 5 14%

Non-profit Orgs. 11 14% 7 14% 6 16%

Agencies 10 13% 8 16% 3 8%

University-Affiliated 
Researchers and Staff

32 42% 21 41% 18 49%

Note. 1. Percentages were rounded to the nearest integer, resulting in the sum of the percentages 
exceeding 100%. 2. Five farmers also reported affiliations with other groups, including non-profit 
organizations, agribusiness, farm advisers, and universities. A participant from a non-profit organization 
identified as university-affiliated researcher as well.

Stakeholder Interests Before the Event

The pre-survey asked respondents which group they would be interested in connecting 

with at the event, forming a two-mode network (Network 1; Figure 2). 
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of new connections were made with people from non-profit organizations. Researchers exhibited 

more within-group interactions (50%) compared to other groups at the event, reflecting the high 

within-group connection interests observed in the pre-survey.
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Table 4. Group receiving realized connections (in-degree of the group nodes in the two-mode 
network) indicated by the post-survey respondents.

In-degree Ties cross-group count Ties cross-group % 
Non-profit 20 17 85
Researcher 20 10 50
Farmer 17 14 82
Extension 17 17 100
Agency 14 13 93
Farm advisor 13 13 100
Agribusiness 11 11 100

Bridging Ties Formed at the Event

Among post-survey respondents, eighteen individuals finished the network exercise by 

selecting the name of at least one person they did not know before but shared information with at 

the event. Individuals selected one to six names, resulting in forty-three undirected ties of new 

information exchange. Three of these new information exchange ties were reciprocal, meaning 

both nodes that shared the information ties finished the network exercise and reported each other 

as information sharing. There was no significant relationship between affiliations and whether 

individuals finished the network exercise (Chi-square = 1.816, p-value = 0.874).

 These ties were a sample of all the new information exchange ties brought about by the 

event. It is worth noting that the ties from the peer-to-peer network are fundamentally different 

from the two-mode data of individual new connections with groups, but they do both speak to 

the behavior of participating stakeholders. Moreover, whether a tie appeared in the sample 

depended on whether a participant finished the network exercise on the post-survey and whether 

they remembered the interaction. Hence, the results may not be broadly applicable. However, 

studying these emergent ties can help us understand the process of network expansion and the 

level of homophily among the new ties. In the last section of the results, we describe the 
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Stakeholder speakers at the event seemed to be more likely to be present in the emergent 

network than non-speakers. Among the sixteen speakers, four individuals reported a total of 

sixteen ties, while six individuals were mentioned by other individuals. The percent of a speaker 

who participated in the post-survey and was present in the emergent information network (78%) 

was higher than the percent of non-speakers present in the network (65%), although the chi-

square test was not significant (Chi-square = 2.112, p-value=.146). 

 The homophily analyses using E-I indices suggest that individuals might be more likely 

to form new connections outside of the breakout groups -- the structured discussion time. Out of 

the eighteen individuals, three (17%) reported new connections entirely from the same affiliation 

(E-I index = -1), while nine respondents (50%) reported connections only outside their breakout 

groups (E-I index = 1) (Table 5). The results do not imply that the breakout group failed to 

support relationship building. Instead, the data indicate the activities designed for informal 

interactions such as coffee breaks, meals, and wagon rides were effective in creating new 

information exchange ties. 

The E-I indices, which use affiliation as the comparison attribute, suggest that most of the 

new information exchange ties occurred between individuals with different affiliations. Out of 

the eighteen respondents, four individuals (22%) reported new connections entirely from the 

same affiliation (E-I index = -1), while eight individuals (44%) reported new connections 

entirely from different affiliations (E-I index=1). The remaining respondents reported ties with at 

least one individual from a different affiliation group. Using ANOVA, affiliation groups did not 

differ in their E-I indices (F-statistic = 0.934, p-value = 0.474). 
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Table 5. Distribution of E-I indices by comparison attributes.

Comparison attribute %  E-I 
index = -1

%  E-I index 
(-1, 0)

% E-I 
index =0

% E-I index 
(0, 1)

%  E-I 
index = 1

Breakout groups 17 0 17 17 50
Affiliation 22 0 11 22 44
ASP-not resilient- resilient 100 0 0 0 0
ASP-ordinary-innovative 100 0 0 0 0
ASP-no additional 
environmental benefit- 
environmental benefit

57 7 14 0 21

ASP-unprofitable-
profitable

36 14 7 0 43

ASP – not easily managed 
by farmers – easily 
managed by farmers

21 0 7 7 64

Note. Percentages were rounded to the nearest integer, resulting in the sum of the percentages 
exceeding or below100%.

All the eighteen respondents who reported an information exchange tie rated ASP as 

resilient and innovative (Figure 5), resulting in 100% E-I indices by these two criteria equaling to 

-1 (Table 5). The majority of the respondents rated ASP as profitable (61%) and being able to 

enhance environmental benefits (94%) (Figure 5); however, they tended to share information 

with those who agreed with them on environmental benefits, indicated by 57% of respondents 

with E-I index=-1, but disagreed with them on profitability, indicated by only 36% of 

respondents with E-I index=-1 (Table 5). There was more variability in whether individuals 

viewed the proposed ASP system as easily managed by farmers (64% EI-index=1).  
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transformation are important conditions and indicators for social learning. Our results align with 

those of Hoffman et al. (2015), Luján Soto et al. (2021), and Teodoro et al. (2021), supporting 

the close connection between social networks and social learning. Through the description of 

three networks, we detailed how participants, driven by an interest in connecting with others, 

utilized interaction opportunities at stakeholder engagement events and formed new information 

exchange ties with individuals from different affiliations and those with different views. A self-

reported sample of new information exchange ties (network 3) revealed connections not only 

between individuals with different affiliations but also between individuals who have different 

perspectives on ASP, creating opportunities for social learning.

Our findings highlight a key benefit of stakeholder engagement events: bringing multiple 

stakeholders together and offering opportunities for sustained interaction and discussion. This 

does not diminish the importance of engagement with single stakeholder groups, such as 

engagement only with producers, as individuals within the same affiliation may hold different 

views and beliefs (Armitage 2005; Bodin and Prell 2011). Interactions among people with the 

same affiliation but different perceptions are an important and effective component of the social 

learning process. However, for problems that require actions from multiple stakeholder groups, 

academic institutions may serve as conveners and initiators of multi-stakeholder initiatives, 

working to counter the natural tendency of homophily and promote connections between 

different groups (Dentoni and Bitzer 2015). Academic institutions can benefit society and 

stakeholders by using their resources to promote collaborations and networks (Holifield and 

Williams 2019; Pagliarino et al. 2020).

Challenges arise in individual researchers’ capacity and interests in connecting with 

stakeholders. In our study, researchers showed a stronger interest in connecting with other 
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researchers and tended to have more within-group connections. The event had a significant 

presence of university-affiliated researchers and staff, including graduate students whose 

network capacity and motivations might differ from faculty members. Other studies have 

identified challenges for researchers in engaging with stakeholders, such as a lack of training and 

confidence, a lack of professional recognition for engagement efforts, and the tendency to 

outsource engagement entirely to practitioners and social scientists (Jensen et al. 2008; Canfield 

et al. 2022). With the growing recognition of stakeholder engagement and knowledge co-

production by funding agencies and institutions, more researchers are seeking to increase their 

engagement capacity by attending training, collaborating with social scientists and boundary 

organizations, and dedicating resources to hiring stakeholder engagement specialists. The 

transformation of researchers themselves is also an outcome of social learning.

The agency of stakeholders in making connections is highlighted by our analysis of 

participants’ connection interests and actual connection activities. Studies have found that 

stakeholder motivations, expectations, and involvement are critical to the success of stakeholder 

engagement (Blackstock et al. 2012; Sterling et al. 2017; Canfield et al. 2022). Our results 

revealed a high level of openness from stakeholders to connect with other groups. Although not 

tested directly, openness may be a key condition for the emergence of ties among people with 

different affiliations, along with interaction opportunities, facilitation, and participant 

composition. The intricate relationship between stakeholder agency, design intentions, and 

facilitation is demonstrated by the finding that realized individual-group connections did not 

entirely match the individual-group interests. For example, there were more university-affiliated 

researchers and staff at the event, and they were more likely to form new connections. 
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Meanwhile, non-profit affiliates and extension participants, although present in smaller numbers, 

actively reached out to other groups, serving as bridges and initiators in social learning.

This study functions as an interim evaluation of the ongoing stakeholder engagement 

effort. Instead of conducting a summative evaluation at the end of the project, like Van Der Wal 

et al. (2014), Tran et al. (2018), Luján Soto et al. (2021), we presented a formative evaluation at 

the early stage of a long-term project. Blackstock et al. (2007) listed four purposes for 

evaluation, which would take different weights in summative and formative evaluation: proving 

(illustrating efficiency or value), controlling (monitoring quality control), improving (reaching 

objectives), and learning (transforming the individual participant). The goal of our evaluation 

was to improve the stakeholder engagement effort at the KBS LTAR project and learn about 

relationship building and knowledge co-production in the process. For example, the results 

revealed nuances in stakeholder perception about aspirational agriculture practices. Individuals 

showed greater agreement with some criteria for assessing the proposed ASP (resilience, 

innovation) but greater disagreement with other criteria (manageability, profitability). This result 

can inform the common experiment to provide data on the economic performance and time costs 

to the stakeholders. It also establishes a baseline for stakeholder perceptions and will inform 

future efforts in assessing the social learning outcomes of the project's stakeholder engagement 

efforts.

The evaluation also suggested that stakeholder engagement events can be designed to 

foster social learning by incorporating facilitated discussions and allowing for sustained 

interactions during unstructured social time. One of the event's goals was to build and strengthen 

relationships with both existing and new partners. This goal was communicated to participants 

verbally and in writing, as it was printed on the second page of the agenda handout each 
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individual received. The pre-survey, which asked individuals about their intentions to connect, 

might have served as a prompt, encouraging people to focus on making new connections. 

Including stakeholder presentations, in addition to researchers' talks, diversified the perspectives 

at the event and may have promoted connections with the speakers, as evidenced by the new 

connections formed with them. The connection between the breakout groups and new 

connections was unclear, possibly because the breakout groups were pre-determined by the event 

organizers to balance new and existing connections. This also indicates that there were ample 

opportunities for individuals to connect outside of the designated discussion times.

A few limitations of the study are worth noting. The study was not designed to assert 

direct cause-and-effect relationships between variables. There were no control groups in an 

experiment setting that varied in the networking process and stakeholder design. The study did 

not assess whether social learning occurred either, as it did not directly measure the emergence of 

shared understanding or changes in participants' views of other groups. We intend to add this to 

our future data collection efforts, however. We interpret the observed stakeholder event design 

and respondent networks as a process in which stakeholder engagement leads to new connections 

that result in social learning, but it should not be taken as causality claims. Networking or 

sustained interaction does not always lead to shared understanding or positive results, even with 

well-designed stakeholder engagement events (Reed et al. 2018; Jalonen et al. 2020). Using the 

foundation established by previous studies (e.g., Luján Soto et al., 2021; Teodoro, et al., 2021), 

our study highlighted the connection between the processes of social learning, social network, 

and participatory research. More studies are needed to test the relationships between variables 

that measure, articulate, and assess the process. 
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We recognize that the dataset is not extensive or complex. Although the design was to 

follow participants before and after the event, fewer individuals filled out the post-survey than 

the pre-survey, and even fewer individuals finished the network exercise on the post-survey. The 

limitations of collecting detailed network data using quantitative surveys and the impact of 

multiple contacts on response rates have been noted. As a result, the emergent information 

exchange network missed many new but weaker connections, limiting our ability to examine 

network-level characteristics. In addition, the post-survey was collected a month after the event 

through a self-administered online survey, suggesting challenges with recalling information and 

thus fully completing the connection detail. We checked that there was no statistical difference in 

the number of reported ties by affiliation groups. 

We suggest a few future research directions that could advance the study of the 

participatory research process and its outcomes for social learning. Interviews with stakeholders 

that include a network exercise are more likely to collect information on the whole network. 

Studying the emergent network at various time intervals will also be important as it will 

demonstrate the evolvement of the network and identify which ties will be deepened or fade over 

time. Lastly, future research could document how ideas for new practices exchanged in a 

network can be planted, confirmed, germinated into actions, and supported through the trial 

period, and how individuals on the receiving end of ideas in the network can switch their roles 

and become idea disseminators themselves at some future date.

CONCLUSION

Agroecosystems face many challenges such as climate change, soil degradation, 

biodiversity losses, and nutrient pollution that require coordinated and voluntary actions from a 

wide range of stakeholders including agricultural producers, agribusinesses, researchers and 
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educators, policymakers, and environmental and agricultural organizations. Stakeholder 

engagement efforts initiated by research institutions can provide space, opportunities, and 

motivations for network expansion between different stakeholder groups to allow social learning 

to occur. The ultimate goal is to build a mutual understanding of an issue and a willingness to 

take action despite individual or group differences. The social learning approach supported by a 

framework including social network analysis can help researchers design their stakeholder 

engagement activities based on stakeholder interests in order to maximize outcomes. Successful 

solutions to many natural resource problems will rely on the ability of or how well different 

groups learn and act together. At the individual level, new ties, especially those with individuals 

who are different, expose people to new information or challenge how they view the world, 

providing opportunities for learning through interactions.

Our study demonstrates the importance of understanding stakeholders' interests in 

stakeholder engagement events. Depending on stakeholders’ previous experience with research 

projects and other stakeholders, and on whether there are existing relationships among 

stakeholder groups, people’s interests in networking with others could be vastly different. 

Researchers and stakeholder engagement practitioners should not make assumptions that 

activities aimed at networking will always receive positive feedback. The potential burden on 

farmers is also worth considering, since various groups showed interest in connecting with 

farmers, prompting the key question of what benefits farmers can receive from the new 

connections. Stakeholder engagement efforts should have clear outcome goals along with an 

assessment plan. If possible, stakeholder engagement should be considered a long-term effort as 

the building of trust and coordination capacity takes time. Having a strategic plan and dedicated 
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resources and personnel for stakeholder engagement is essential for stakeholder engagement to 

achieve long-term social learning outcomes.  

APPENDIX 

Survey question gauging stakeholders on the proposed ASP system
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