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ABSTRACT 

This Plan B Thesis is comprised of two discrete projects.  Each project’s abstract is provided below. 

An Exploration of Snow Fence Adoption Among Minnesota Landowners 

Through its Blowing Snow Control Program, the Minnesota Department of Transportation (MnDOT) 

pays private landowners to install snow fences along state highways to trap snow as it blows across open 

areas.  These barriers, which include trees, shrubs, haybales, permanent fences, and standing corn rows, 

not only protect Minnesota drivers by increasing visibility and reducing the amount of snow on the 

roadway, they also save taxpayer dollars, as MnDOT snowplow operators make fewer trips, thus resulting 

in less fuel consumption and reduced usage of deicers.  An ongoing research collaboration between UMN 

and MnDOT has identified relatively low adoption rates among Minnesota landowners and an associated 

need for an improved understanding of landowner knowledge, attitudes, and practices related to snow 

fences.   The present study aims to address this area of need by using a mixed-methods approach 

(listening sessions and surveys) in four regions of the state to uncover landowner constraints, develop an 

effective outreach plan, and ultimately expand landowner adoption of snow fences.  Findings revealed a 

general lack of program awareness, a wide range of constraints to adoption, and a key recommendation to 

emphasize MnDOT’s willingness to offer customized, rather than one-size-fits-all, snow fence solutions. 

An Exploration of U.S. Market Potential for Ramón Seed (Brosimum alicastrum) 

Since 2011, the University of Minnesota (UMN), in collaboration with the Rainforest Alliance’s Climate, 

Nature, and Communities in Guatemala Initiative, has been conducting value chain analyses on the ramón 

seed (Brosimum alicastrum), a nutritious tree seed native to the neotropics.  To date, most UMN research 

has focused on the processes, perspectives, organizational structures, and finances of ramón seed 

producers in the Maya Biosphere Reserve of Guatemala’s Petén Department.  Many of these 

investigations have mentioned and recommended further study of potential market pathways for ramón 

seed in the United States’ health food industry.  This study employs a variety of methods including 

interviews with health food market stakeholders, preliminary price evaluations, and novel UMN research 

collaborations to provide insights into ramón seed market development.  Results include a need for 

improved consumer awareness of ramón seed, a recommendation to avoid low-priced commodity 

markets, and a suggestion to prioritize ramón’s production narrative when marketing to prospective 

buyers.



 

 

AUTHOR’S NOTE 

What do I mean by Barriers to Barriers?  In brief, it is my attempt at using a triple entendre to weave 

together the seemingly unrelated topics and themes of my Master’s research.  Firstly, and perhaps most 

obviously, at a 10,000 foot level, my Master’s work seeks to contribute to the century-old study of 

diffusion and Everett Rodgers’ diffusion of innovations theory.  Rodger’s framework aims to understand 

how, why, and at what rate new technologies spread (2003).  Indisputably, key determinants of an 

innovation’s diffusion are its associated barriers to adoption, or obstacles that prevent a concept, 

technology from reaching a critical mass.  In the first chapter of my thesis, I look at the factors that 

prevent Minnesota landowners from adopting snow fences on their properties.  In the second chapter, I 

consider the barriers that may influence ramón seed’s success in the U.S. health food market.   

The second interpretation of this thesis’ title intends to communicate explicitly (and without cleverness) 

that my thesis work is comprised of two disparate projects.  Its repetitive nature seeks to reflect the two-

part format of this document.   

Lastly, snow fences are literal barriers that prevent blowing and drifting snow from landing on roadways.  

Because the snow fence project is the principal project in this thesis, I wanted to subtly highlight its 

importance.    

Thanks, in advance, for your time and consideration.  Enjoy!
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CHAPTER 1:  AN EXPLORATION OF SNOW FENCE ADOPTION 

AMONG MINNESOTA LANDOWNERS 

1.1 - Introduction  

Whiteouts, spinouts, blow ice, and black ice are chillingly common on Minnesota roadways.  Nowhere 

are winter driving conditions worse than on rural highways surrounded by open landscapes.  To combat 

these hazardous conditions in the state’s worst snow problem areas, the Minnesota Department of 

Transportation (MnDOT) has established the Blowing Snow Control Program.  The program pays private 

landowners to install snow fences (i.e. snow control measures) along state highways to trap snow as it 

blows across open areas.  These barriers include trees, shrubs, haybales, permanent fences, and standing 

corn rows. 

For over two decades, MnDOT and the University of Minnesota (UMN) have been researching the 

benefits of snow fence implementation.  Previous studies have revealed four key benefits: 1) cost savings 

from decreased snow removal and blow ice treatment, 2) decreases in travel costs caused by blowing and 

drifting snow, 3) reductions in costs and damages due to accidents attributable to blowing and drifting 

snow, and 4) environmental benefits related to reduced use of deicing chemicals and greenhouse gas 

avoidance (Wyatt et al., 2012; Fay and Shi, 2012).  More recently, MnDOT and UMN research 

collaborations have identified relatively low participation rates in the Blowing Snow Control Program and 

an associated need for an improved understanding of landowner knowledge, attitudes, and practices 

related to snow fences (Current, 2017; Wyatt et al., 2012).   

The present study is a continuation of the abovementioned research collaboration.  It aims to address the 

need for an improved understanding of landowner knowledge, attitudes, and practices and ultimately 

expand landowner adoption of snow control measures.   

1.2 - Background and Framework 

The present study utilized KAP (knowledge, attitudes, and practices) methodology to evaluate landowner 

perceptions of snow fences.  Although relatively uncommon in the United States, KAP studies have 

become important tools for impact assessment and project evaluation in developing nations.  Over the last 

half century, KAP studies have been used by a variety of organizations including the United Nations Food 

and Agriculture Organization, the World Health Organization, and the World Bank to measure the 

efficacy of programs across many disciplines, most notably international public health initiatives, water 

supply and sanitation, family planning, and agricultural extension (Eckman, 2010).   
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A KAP study is a survey technique that centers on three core constructs of a particular audience: 

knowledge, attitudes, and practices.  Intuitively, it intends to measure what an audience knows, feels, and 

behaves with respect to a topic, subject, or action.  It is also used to measure changes in an audience’s 

knowledge, attitudes, and practices as a result of a specific intervention like educational efforts or 

outreach programs (Eckman, 2013).  KAP methodology typically requires a survey to be conducted two 

times, once before the intervention (i.e. pre-survey), which serves as a baseline, and another after the 

intervention (i.e. post-survey).  Because the sampling frame and most of the questions remain the same 

from pre to post survey, researchers can use the findings to quantify changes based on the intervention.  

Assuming the intervention is successful, researchers expect to see an increase in audience knowledge and 

transformations in perceptions and behaviors (Eckman, 2010).   

Importantly, unlike some other social research methods, KAP studies are highly focused and limited in 

scope.  In addition to only assessing three core constructs, KAP studies evaluate the perceptions and 

behaviors of a specific population, thus precluding generalizability and transferability.  Despite their 

limited and local scope, KAP studies have been found to offer adequate validity, relevance, and 

replicability, therefore supporting its reputation as a robust and rigorous research method (Eckman, 2013).     

The present study strictly follows KAP methodology.  First, the sampling frame was selected.  This 

involved the identification of four regions of Minnesota (more specifically, four highway corridors with 

documented snow problems) to center the study.  Second, a Gap exercise with the research team and 

focus groups (e.g. listening sessions) with MnDOT staff, landowners, and community members near the 

identified corridors were conducted to inform the development of the survey.  Third, a pre-outreach 

survey of landowners along each of the four identified corridors was performed to learn about their pre-

existing knowledge, attitudes, and practices regarding snow control measures.  Next, using the findings 

from the pre-outreach survey, an outreach plan was designed and executed.  Later, a post-outreach survey 

was conducted to measure changes in landowner knowledge, attitudes, and behaviors.  Lastly, based on 

the quantified changes, the effectiveness of the outreach program was evaluated.  Figure 1-1 outlines the 

present study within the KAP methodology framework.  
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Figure 1-1: Research plan diagram within KAP study framework 

 

The present study was designed by Dr. Dean Current and Dan Gullickson, Blowing Snow Control Shared 

Services Supervisor and technical liaison for the project.  An IRB exemption for the project was 

confirmed in mid-September 2018 (Appendix A).  Subsequent research activities began in late 

September. 

1.3 - Identification of Snow Problem Corridors 

In the initial step of the present study, four regions and corridors with snow problems were identified.  

Regions were selected to reflect the state’s diverse geography, agro-ecology, land tenure, and blowing 

and drifting snow problems.  At the outset, Dan Gullickson and Julie Groetsch, a land management 

associate, recommended 13 potential sites, all of which were trunk highways (TH) within State 

Transportation Improvement Program (STIP) areas and had documented blowing and drifting snow 

problems.  Later, members of a Technical Advisory Panel (TAP), a consultative group comprised of a 

variety of MnDOT central office employees, met to discuss and later to vote upon the proposed sites.  The 

following four corridors were selected: TH 2 – MnDOT District 2 (Polk County), TH 210/169 – MnDOT 

District 3 (Aitkin County), TH 250 – MnDOT District 6 (Fillmore County), and TH 4 – MnDOT District 

7 (Brown and Watonwan Counties).  Abbreviations for district names (e.g. D2) will be used throughout 

this this report.  See Appendix B for maps of the identified corridors. 

• Focus area and sampling 
frame of the study are 
selected; documented snow 
problem areas are chosen

Identification of 
Corridors

• Gap exercise and listening 
sessions inform development 
of  pre-outreach KAP 
survey; landowner 
perceptions of snow fences 
are evaluated 

Pre-Outreach 
KAP Survey • Findings from pre-outreach 

survey are used to develop 
and execute outreach 
program; plan aims to 
improve landowner 
knowledge and perceptions 
of snow fences

Outreach Program

• Results from post-outreach 
survey are compared against 
pre-outreach survey; most 
questions from pre-outreach 
KAP survey are repeated.

Post-Outreach 
KAP Survey • Changes evaluated; increases 

in knowledge and changes in 
attitudes and behaviors 
expected

Outreach Program 
Evaluation
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1.4 - Gap Exercise and Listening Sessions 

1.4.1: Introduction and Methods 

In the second step of the present study, a Gap exercise was executed with members of the TAP and 

MnDOT district employees.  Later, two listening sessions (one with MnDOT district staff members and 

another with key community stakeholders) were conducted in each of the regions that contain the 

identified snow problem corridors.  The findings from the Gap exercise and listening sessions helped 

inform the preparation of the pre and post-outreach KAP surveys by identifying essential questions and 

response options. 

A Gap exercise is a guided brainstorming session that seeks to identify a group’s gaps in knowledge about 

an audience or an activity.  In this case, it enabled the TAP to discuss what remains unknown about 

landowners’ perceptions of and willingness to adopt snow control measures.  The exercise involves 

writing questions on Post-Its and then organizing them into themes or constructs.  The Gap exercise was 

facilitated by Dr. Karlyn Eckman of the University of Minnesota in mid-October 2018.   

To supplement the findings from the Gap exercise and provide critical insight from local MnDOT staff 

and community members, listening sessions were carried out.  A listening session, like a focus group, is a 

guided conversation or group interview, wherein a facilitator asks questions in an open, non-threatening 

manner to parse out participants’ opinions towards and understanding of a topic.  Both listening sessions 

were invitation-only.  The MnDOT district listening sessions were comprised of engineers, project 

managers, maintenance personnel, snowplow operators, roadway permitting employees, and public 

engagement staff.  The sampling frame intended to incorporate a variety of MnDOT staff members that 

have distinct experiences with the Blowing Snow Control Program.  The community listening sessions 

included farmers, local government officials, local business owners, law enforcement officers, EMS staff, 

city/county/township snowplow operators, and commuters.  These community stakeholders were selected 

for their assumed familiarity with winter driving conditions in the area and relationships with local 

landowners. 

UMN researchers facilitated the listening sessions by posing questions related to participants’ experience 

and knowledge of snow problems and snow control measures.  The questions focused on six main topics: 

1) commentary on snow problems in the area; 2) knowledge, attitudes, and practices related to snow 

control measures; 3) constraints to adoption of snow control measures; 4) incentives for adoption of snow 

control measures; 5) promotion of snow control measures; and 6) recommendations for MnDOT’s 

Blowing Snow Control Program.  The listening sessions were held in MnDOT offices and local 



1-5 

 

community centers in late-November and early-December 2018.  See Appendix C for Community and 

MnDOT listening session scripts and questions. 

1.4.2: Gap Exercise Results 

The Gap Exercise yielded five major gaps in the TAP’s knowledge about landowners.  These gaps later 

became the five primary sections of the pre-outreach KAP survey; thus, all questions directly related to at 

least one of the following gaps: 

1. Knowledge, attitudes, and practices with respect to snow problems in the area 

How do landowners perceive blowing and drifting snow problems on the road adjacent to their 

property? 

2. Knowledge, attitudes, and practices with respect to MnDOT’s Blowing Snow Control Program    

What do landowners know and/or think about MnDOT’s Blowing Snow Control Program? 

3. Constraints to and incentives for adoption  

What would encourage or prevent landowners from adopting a snow control measure on their

 property? 

4. Personal involvement and sources of information  

What sorts of activities are landowners involved in and where do they get their news and

 information?  

5. Land use 

How do landowners use and make decisions about their property? 

1.4.3: Listening Session Results 

Although each listening session was unique, trends related to snow problems and snow control measures 

were evident.  The findings were organized into the six main question categories:  1) commentary on 

snow problems in the area; 2) knowledge, attitudes, and practices related to snow control measures and 

the MnDOT snow control program; 3) constraints to adoption of snow control measures; 4) incentives for 

adoption of snow control measures; 5) promotion of snow control measures; and 6) recommendations for 

MnDOT’s Blowing Snow Control Program.  Specific information regarding each listening session is 

given in Table 1-1. 
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Table 1-1: Listening session date, time, venue, and size 

Type of Listening 

Session 
Date Time Location 

# of 

Attendees 

D6 - MnDOT 11/13/2018 2:00-3:30pm MnDOT District 6 Headquarters, Rochester, MN 7 

D6 - Community 11/13/2018 5:00-6:30pm Lanesboro Community Center, Lanesboro, MN 9 

D7 - MnDOT 11/15/2018 2:00-3:30pm MnDOT Truck Station, St. James, MN 11 

D7 - Community 11/15/2018 5:00-6:30pm Princess Theater Community Center, St. James, MN 13 

D3 - MnDOT 11/20/2018 1:00-2:30pm MnDOT District 3 Headquarters, Baxter, MN 7 

D3 - Community 11/20/2018 5:00-6:30pm Aitkin City Hall, Aitkin, MN 18 

D2 - MnDOT 11/27/2018 1:00-2:30pm Crookston City Hall, Crookston, MN 16 

D2 - Community 11/27/2018 5:00-6:30pm Crookston City Hall, Crookston, MN 8 

 

Commentary on snow problems in the area 

MnDOT District Listening Sessions:  All MnDOT district listening sessions brought up the identified 

corridors as snow problem areas without prompt from the researchers.  District 2 MnDOT staff were 

notably emphatic about issues and safety concerns on TH 2. 

Community Listening Sessions:  All community listening sessions mentioned the identified corridors 

when asked without prompting from the research team.  District 2 and District 3 community members 

were especially passionate about the poor conditions of TH 210/169 and TH2, respectively.  In District 3, 

one community member suggested invocation of eminent domain and condemnation.  These findings 

suggest that MnDOT’s documented snow problem areas are also considered hazardous by local 

community members. 

Knowledge, attitudes, and practices related to snow control measures: 

MnDOT District Listening Sessions:  As expected, all MnDOT district staff were familiar with snow 

control measures and MnDOT’s Blowing Snow Control Program.  District 7 and District 4 (a few D4 

staff members attended the D2 listening session) seemed to have the most experience with the program 

and greatest number of successful installations.   

Community Listening Sessions: With respect to community members, there seemed to be a lack of 

knowledge about snow control measures and MnDOT’s program, especially among community members 

that do not own large tracts of land (i.e. non-farmers). 
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Constraints to adoption of snow control measures  

Many constraints were mentioned in all listening sessions.  The following is a list of constraints 

mentioned by MnDOT District staff and community stakeholders from those most frequently mentioned 

to least frequently mentioned.  Constraints that were only mentioned once include an italicized reference 

to the specific listening session.    

1. Inconvenience to farming operations (due to size and maneuverability of equipment,

 harvesting/tilling method, etc.) 

2. Hassle of having to combine corn in the spring/increased workload 

3. Increased soil moisture/delayed spring planting in snow catch area 

4. Concerns that herbicides and pesticides applied to adjacent crops will kill living snow fences 

5. High maintenance requirement 

6. Loss of productive acres 

7. Weed problems caused by living snow fences 

8. Anti-government sentiment 

9. Insufficient compensation  

10. Registration process is too complicated  

11. Concerns about snow control measures shading out crops 

12. Concerns about living snow fences extracting nutrients from soil 

13. Lack of education about snow control measures – D3 community session 

14. Aesthetic concerns – D2 MnDOT district session 

15. Perception of farm operations not being done; "It's not how a field should look" – D6 community

 session 

16. Neighboring farms are not on the same crop cycle (one has corn, one has beans), thus

 complicating implementation of a corridor – D6 MnDOT district session 

17. Impact on other farm programs (crop acre base, crop insurance, etc.) – D6 community session 

18. Tile drainage issues – D7 MnDOT district session 

19. "It's my land; I decide what to do with it" – D7 community session 

20. Increased soil compaction and moving of topsoil (specific to snow berms) – D7 community 

session 

 

MnDOT District Listening Sessions: The only abovementioned constraint to be mentioned in all 

MnDOT district listening sessions was – Hassle of having to combine corn in the spring/increased 

workload.  The second most common constraint (discussed in all district listening sessions except D7) 

was Increased soil moisture/delayed spring planting in snow catch area.  Other constraints that were 

mentioned in multiple district listening sessions were: Inconvenience to farming operations (D6 & D7), 

Anti-government sentiment (D6 & D7), Weed problems caused by living snow fences (D7 & D2), High 

maintenance requirement (D7 & D2), Concerns that herbicides applied to adjacent crops will kill living 

snow fences (D3 & D2). 

Community Listening Sessions: The only abovementioned constraint to be mentioned in all community 

listening sessions was – Inconvenience to farming operations (due to size and maneuverability of 

equipment, harvesting/tilling method, etc.).  Increased soil moisture/delayed spring planting was 
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mentioned in all community listening sessions except D7.  Similarly, Concerns that herbicides and 

pesticides will kill living snow fences applied to adjacent crops was mentioned in all community listening 

sessions except D6.  The following constraints were mentioned in at least two community listening 

sessions: Loss of productive acres (D3 & D2), Hassle of having to combine corn in the spring… (D6 & 

D7), High maintenance requirement (D7 & D2).   

Incentives for adoption of snow control measures 

Many incentives were mentioned in all listening sessions.  Below is a complete list of those incentives 

from most frequently mentioned to least frequently mentioned.   

1. Adequate financial incentives 

2. Examples and testimonials of successful installations 

3. Knowledge of public safety benefits 

4. Tax incentives instead of direct payment 

MnDOT District Listening Sessions: Sufficient monetary compensation was a key incentive mentioned 

during all MnDOT district listening sessions.  District 6 MnDOT staff proposed the tax incentives instead 

of direct payment and the examples and testimonials of successful installations incentive options.  District 

3 brought up the importance of educating prospective landowners about the public safety benefits. 

Community Listening Sessions: Sufficient monetary compensation was a key incentive mentioned 

during all community listening sessions.  District 6 community members recommended the use of 

testimonials, while District 7 community stakeholders iterated the importance of public safety benefits.  

When asked about the value and utility of offering public recognition (e.g. road signs, announcements in 

papers) to participating landowners, listening session attitudes varied from group to group.  Some 

sessions opposed the idea, saying “It’s a waste of time and money (D7 community session and D3 

MnDOT district session); “It ain’t gonna make no difference” (D7 community session); and that farmers 

don’t want to broadcast information about which and how much land they own (D7 community session).  

Other sessions said that desire for recognition would vary from farmer to farmer (D7 MnDOT district 

session).  The District 2 MnDOT district meeting was the most supportive of the idea, saying “It’s free 

advertising”; “Everybody’s looking for recognition”; and “Large farmers [relatively common in D2] 

would not do it for the money, it’d be for recognition or societal benefits”. 

Promotion of snow control measures 

• There was consensus among all groups that when choosing corridors to target, MnDOT ought to 

select areas that have severe problems and relatively high daily traffic, so that visibility of the 
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benefits is clear.  Participants suggested that a successful pilot project would promote itself and 

convince other area landowners to participate.   

• There was also agreement that MnDOT should use group meetings (with all adjacent landowners) 

to promote snow control measures in corridors.  This would enable collaboration, brainstorming, 

and natural peer influence.  Listening session participants also recommended that MnDOT bring 

outputs from the Cost-Benefit Tool (the result of a previous UMN research project) to these 

meetings and information about all types of snow control measures.  These practices would 

include landowners in the design process and demonstrate MnDOT’s tailored approach to snow 

control measure implementation. 

• When asked who MnDOT should speak with (landowner, renter, etc.) when promoting the 

program, there was overwhelming consensus to begin the conversation with the landowner, as he 

or she would make the final decision about program enrollment. 

• All listening sessions recommended that MnDOT establish strategic partnerships with agricultural 

organizations and local governments when promoting the program.  Commonly mentioned 

partners included: SWCD/NRCS offices, crop consultants, agronomists, seed dealers, city, 

county, and township boards, BWSR. 

• When asked about the value and utility of developing an online Farmer-to-Farmer Networking 

Tool, most listening session participants agreed that “it’s worth a try”.  Many also said that the 

tool will be most impactful if it were advertised by community groups ((NRCS, SWCD, SFA, 

FFA, 4H, UMN, Rotary Club, Lions Club). 

• All groups agreed that testimonials (i.e. case studies) from participating landowners will 

encourage others to adopt. 

• All groups were emphatically opposed to the use of eminent domain and condemnation to 

establish snow control measures, as such forceful actions would damage the reputation of the 

program and discourage future participation.   

1.5 - Pre-Outreach and Promotion KAP Survey 
 

1.5.1: Introduction and Methods 

In the third phase of the present study, a 34-question survey (Appendix D) was administered to 

landowners along each of the identified snow problem corridors.  Landowner contact information was 

obtained from county websites.  To maximize sample size, all landowners in each corridor (those with 

and without problem areas adjacent to their property) were invited to participate in the survey.  The only 

criterion for an individual to be considered a landowner was ownership of property along one of the 
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identified corridors.  In other words, all landowners, regardless of landholding size, land-use (agricultural, 

residential, commercial, etc.), type of ownership (individual, shared, trust, etc.), and landowner address 

(onsite, absentee, etc.) were included in the sampling frame.  Furthermore, landowners that leased the 

property to renters were invited to participate; renters were not included in the sampling frame.  Because 

there is variation in the length and size of landholdings in each corridor, the size of each sampling frame 

was different.  Questionnaires that were undeliverable or returned without any completed answers were 

excluded from the effective sampling frame.  See Table 1-2 for additional information on sampling 

frames and response rates for the pre-outreach survey. 

Table 1-2: Pre-outreach KAP survey sampling frames and response rates 

Identified Corridor 

Overall 

Sampling 

Frame 

Removed from 

Sampling Frame  

(RTS, deceased, 

blank 

questionnaire 

returned, etc.) 

Effective 

Sampling 

Frame 

# of Completed 

Questionnaires 

Response 

Rate 

TH 2 - District 2              

(Polk County) 

63 2 61 12 20% 

TH 210/169 - District 3 

(Aitkin County) 

51 0 51 18 35% 

TH 250 - District 6      

(Fillmore County) 

37 1 36 14 39% 

TH 4 - District 7            

(Brown and Watonwan 

Counties) 

122 4 118 52 44% 

TOTAL 273 7 266 96 36% 

 

The survey questions and responses were developed based on the findings from the Gap exercise and the 

district and community listening sessions.  The survey was mixed-mode; thus, landowners could complete 

the survey online (via Qualtrics) or in paper form.  Before launching the survey, the questionnaire was 

revised and pre-tested by members of the TAP, qualitative methods consultants, graduate students, and 

local farmers.  In mid-December 2018, landowners were mailed a pre-notice letter which introduced the 

study.  On December 22, 2018, landowners were mailed a cover letter (which included an information 

and consent form) and paper questionnaire.  A reminder letter and additional questionnaire were mailed 

on December 31, 2018.   
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1.5.2: Conclusions and Recommendations 

Conclusions and recommendations from the pre-outreach survey were divided into five sections 

(consistent with the questionnaire): 1) Snow Problems; 2) Snow Control Measures; 3) Willingness to 

Adopt Snow Control Measures; 4) Personal Involvement and Sources of Information; and 5) Background 

Information and Your Property. 

Snow Problems 

Landowners perceive snow problems on the identified corridors – With the exception of District 2, 

where 50.00% (n=10) of respondents reported a lack of awareness of snow problems along Highway 2, 

respondents in all other districts indicated that the identified corridors continually experience issues 

caused by blowing and/or drifting snow.  This finding reinforces a concept observed during the listening 

sessions: MnDOT’s documented snow problem areas are also often considered hazardous by local 

community members.   

Clear roadways (those free of snow and ice) are important to landowners – Generally speaking, 

landowners along the identified corridors reported that clear roadways are either very or moderately 

important.  While this finding is useful in determining landowners’ perceptions of clear roadways, it does 

not suggest a compulsion or obligation to prevent and/or mitigate snow problems.    

Recommendations 

Though there is landowner consensus that snow problems exist along the identified corridors, MnDOT 

should not assume that all landowners are aware of these problems.  Prior to promoting snow control 

measures to a landowner or group of landowners, MnDOT should determine if, in fact, landowners 

perceive snow problems along the targeted roadway.  Historical anecdotes of MnDOT personnel suggest 

that landowners are more likely to seek a solution (i.e. implement a snow control measure) if they believe 

there is a problem.  If a landowner is unaware of snow problems along the corridor, MnDOT could use 

metrics including crash data, fatality data, etc. as convincing evidence.   

Snow Control Measures 

Familiarity with snow control measures varies by district – Survey responses indicate that landowner 

knowledge of snow control measures is inconsistent throughout the state.  Overall, District 3 was most 

unfamiliar with snow control measures, while District 7 was the most familiar.  Furthermore, some types 

of snow control measures were more familiar than others, depending on the district.  For example, District 
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6 and 7 landowners were the most likely to have seen windrowed snow berms and standing corn rows, 

while District 3 landowners were the most likely to have seen temporary snow fences. 

Awareness of MnDOT’s Blowing Snow Control Program is low, varies slightly by district – In 

Districts 2, 3, and 6, the majority of landowners were unaware of MnDOT’s Blowing Snow Control 

Program.  This perceived lack of knowledge is supported by the prevalence of the Don’t know answer 

choice in questions assessing landowners’ familiarity with online MnDOT resources (e.g. Cost-Benefit 

Tool, Living Snow Fences website), preferences about incentive payments, contract types, and snow 

control measure types, and opinions about maintenance activities.  In District 7, a slight majority of 

landowners were aware of the program.  This is consistent with an observation from the listening 

sessions: District 7 MnDOT staff and community members appeared to have relatively high knowledge of 

and experience with snow control measures.   

Landowner interest in MnDOT’s Blowing Snow Control Program is moderate – With the exception 

of District 7, the highest proportion of respondents (in all other districts) indicated that they were only 

somewhat interested in adopting snow control measures and participating in the program.  Another 

common answer choice to questions evaluating landowners’ interest in the program was Need more info, 

which clearly suggests that additional information is required in order to consider adoption. 

Recommendations  

Due to a lack of knowledge of snow control measures and the program, MnDOT should prioritize efforts 

and resources that aim to increase public awareness.  Responses to Q11, which asked about landowners’ 

preferred way to learn more about the Blowing Snow Control Program, indicate that landowners either do 

not have a preferred way to learn more about the program or would prefer individual meetings with 

MnDOT staff, depending on the district. 

Willingness to Adopt Snow Control Measures 

Monetary compensation is an important incentive for adoption – When asked what would help them 

adopt a snow control measure on their property, landowners in all districts most often selected the 

Monetary incentives answer choice (Figure 1-2 and Table 1-3).  This unambiguously demonstrates the 

importance of incenting landowner participation with money. 
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Figure 1-2: Pre-outreach KAP Survey - Incentives for adoption 

 

Table 1-3: Pre-outreach KAP survey - Incentives for adoption 

Answer 
D2 

n=12 

D3 

n=18 

D6 

n=13 

D7 

n=48 

Frequency 

Average (all 

districts) 

Monetary incentives 23.53% 25.81% 30.00% 32.05% 27.85% 

Don't know 23.53% 12.90% 3.33% 15.38% 13.79% 

Help from local SWCD 11.76% 6.45% 13.33% 8.97% 10.13% 

Training from MnDOT 11.76% 12.90% 10.00% 3.85% 9.63% 

None of the above 11.76% 6.45% 10.00% 7.69% 8.98% 

Neighbors that participate 5.88% 3.23% 16.67% 3.85% 7.41% 

Already adopted 5.88% 6.45% 3.33% 2.56% 4.56% 

Public recognition 0.00% 6.45% 6.67% 3.85% 4.24% 

Public safety benefits 5.88% 6.45% 0.00% 3.85% 4.05% 

Testimonials 0.00% 3.23% 6.67% 3.85% 3.44% 

Other 0.00% 6.45% 0.00% 1.28% 1.93% 

Connect with landowners that participate 0.00% 3.23% 0.00% 3.85% 1.77% 

 

Prevalence of Don’t know answer choice presents a promotional opportunity – After Monetary 

incentives, the second most commonly selected incentive to adoption was Don’t know.  This may suggest 

that landowners are either not sure what would help them a adopt snow control measure or have not 

thought about it.  MnDOT’s future promotional efforts could provide information about snow control 

measures’ public safety benefits, environmental advantages, etc. in order to educate landowners and help 

them understand the suite of benefits associated with program participation.   
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There is no simple, singular constraint to adoption – Although Inconvenience to farming operations 

was the most commonly selected constraint (according to frequency average), many of the listed 

constraints were regarded with similar levels of importance (Figure 1-3 and Table 1-4).  This finding 

suggests that many factors prevent a landowner from adopting a snow control measure; and thus, future 

outreach efforts should effectively address as many potential constraints as possible and work with 

landowners on their specific concerns.   Individualized plans will be important. 

Figure 1-3: Pre-outreach KAP Survey - Constraints to adoption 
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Table 1-4: Pre-outreach KAP Survey - Constraints to adoption 

Answer 
D2 

n=12 

D3 

n=18 

D6 

n=12 

D7 

n=39 

Frequency 

Average (all 

districts) 

Inconvenience 11.11% 3.57% 22.86% 11.28% 12.21% 

Take productive land 11.11% 7.14% 14.29% 12.03% 11.14% 

Equipment 11.11% 3.57% 14.29% 9.77% 9.69% 

Don't know 11.11% 17.86% 2.86% 3.01% 8.71% 

Increase soil moisture 11.11% 3.57% 8.57% 7.52% 7.69% 

Maintenance 7.41% 10.71% 5.71% 5.26% 7.27% 

Other 7.41% 10.71% 8.57% 2.26% 7.24% 

Too much time 7.41% 10.71% 2.86% 6.02% 6.75% 

Insurance implications 3.70% 7.14% 5.71% 5.26% 5.45% 

Combine in spring 0.00% 3.57% 8.57% 9.02% 5.29% 

Access to property 0.00% 10.71% 0.00% 5.26% 3.99% 

Already adopted 3.70% 7.14% 2.86% 2.26% 3.99% 

Shade out crops 3.70% 3.57% 2.86% 3.01% 3.29% 

Crop spraying 7.41% 0.00% 0.00% 5.26% 3.17% 

Soil nutrient impact 3.70% 0.00% 0.00% 3.01% 1.68% 

Tile Drainage 0.00% 0.00% 0.00% 6.77% 1.69% 

Lack trust for gov't 0.00% 0.00% 0.00% 3.01% 0.75% 

 

Preferred snow control measure types vary by district – Not all districts prefer the same type of snow 

control measure.  For example, when asked which snow control type they be most likely to adopt, 

landowners in District 3 indicated a preference for living snow fences, while landowners in District 7 

expressed interest in standing corn rows. 

Recommendations 

Based on the above conclusion that landowners are motivated by monetary incentives, in future marketing 

efforts, MnDOT should emphasize that landowners receive payments for participating in the program.  

On a related note, it may be helpful for MnDOT to determine what level of compensation (i.e. payment 

size) would most effectively encourage landowners to participate.  This could be achieved with a 

contingent valuation, or willingness-to-accept, survey question.  

Furthermore, because of the lack of awareness about the program and the prevalence of the Don’t know 

answer choice, MnDOT should promote snow control measures’ public safety and environmental 

benefits.  Lastly, since landowners are constrained by a variety of factors, it will be important for MnDOT 

to promote its collection of snow control measure types and tailored implementation approach – which 
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aims to meet the unique needs of individual landowners, so as to dispel any constraint or concern that a 

landowner may have. MnDOT staff should be prepared to address all landowner constraints and concerns. 

Personal Involvement and Sources of Information 

Church groups and Cooperatives are relatively common among landowners – When asked which 

groups, organizations, etc. landowners belong to, the highest proportion in all districts indicated 

involvement in Church groups and Cooperatives (agricultural, electric, etc.).  This finding may shed light 

on potential avenues for future promotional efforts.   

TV and Radio are the preferred information sources for winter driving conditions – Most 

landowners in all districts selected TV and Radio when asked where they get information about winter 

driving conditions.  This discovery reveals data about landowners’ trusted information sources and a 

potential outreach channel for MnDOT. 

Individual Facebook pages are relatively common among landowners who use social media – 

Though a significant proportion of landowners indicated that they do not use social media, many 

landowners who do, stated that Individual Facebook pages were their preferred channel. 

Family members, Neighbors, and Crop consultants/Agronomists are influential in land-use decision-

making, varying slightly between districts – Overall, when asked where they seek information when 

making land-use decisions, landowners most commonly indicated Family.  In Districts 2 and 3, the other 

most common answer was Neighbors.  In Districts 6 and 7, Crop consultants/Agronomists was another 

frequent selection.  This finding offers insight into influential information sources related to land-use. 

Recommendations  

The abovementioned entities (church groups, cooperatives, TV, Facebook, etc.) should be prioritized 

when seeking effective promotional avenues for the Blowing Snow Control program.   

Because of the apparent influence of family members and neighbors, MnDOT could attempt to establish a 

snow control measure in an area with severe snow problems (e.g. high number of crashes or fatalities) and 

high daily traffic.  This will enable nearby landowners and local community members to observe the 

benefits and efficacy of snow control measures.  Conversation, consideration, and peer influence would 

be natural consequences of snow control measure establishment in a high-need, high visibility area.  

Moreover, MnDOT could identify a snow control advocate, or a landowner that has implemented a snow 

control measure on his or her property and is willing to publicly support the program.  MnDOT could 
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then leverage the influence of the advocate by writing a testimonial and/or referring other interested 

landowners to the advocate.   

Background Information and Your Property 

Property type and land-use vary by district – Given the agro-ecological diversity of the identified 

corridors, it is unsurprising that property type and land-use varied across districts.  Single family farm was 

the most common response for landowners in Districts 6 and 7, while Commercial and Residential were 

the most frequent in Districts 2 and 3, respectively.   

Landowners (as opposed to renters, etc.) most often hold decision-making power – When asked who 

makes land-use decisions on their property, landowners in all districts most commonly answered I make 

the decisions, followed by Family members and I make the decisions together.  This finding is consistent 

with an observation from the listening sessions. 

Landowners prefer to be contacted by email, mail, and cell phone – There was strong consensus 

across districts that these contact methods are preferred.   

Recommendations  

Due to the evident diversity in land-use and property type of landowners across the districts, MnDOT 

should tailor marketing messages based on the district and/or individual landowner.  For example, it 

would be unwise for MnDOT to promote standing corn rows in District 2, where few landowners farm 

corn.  

Also, as recommended during the listening sessions, MnDOT should always begin the conversation about 

snow control measures and MnDOT’s Blowing Snow Control Program with landowners, rather than 

renters, family members, etc. 

Initial contact with landowners may be most effective via email, mail, and or cell phone.  Due to data 

privacy challenges, however, it may be difficult to find email addresses and cell phone numbers of 

targeted landowners. 
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1.6 - Outreach and Promotion with Landowners 

1.6.1: Introduction and Methods 

In the fourth phase of the present study, pre-outreach KAP survey results were used to design and 

implement an outreach and promotional program.  To begin, the research team and TAP members 

identified a central goal and three objectives: 

Goal: Promote changes in knowledge, attitudes, and practices leading to greater adoption of  

blowing snow control measures in highway corridors through a combination of direct (meetings with 

landowners) and indirect (mixed media campaign – print, radio, television, and social media) outreach to 

problem area landowners, i.e. PALs (landowners with property that is adjacent to documented snow 

traps), local communities, and MnDOT district staff members. 

• Objective 1: Obtain an increase in adoption of blowing snow control measures along highway 

corridors in D2, D3, D6, and D7 through a combination of direct and indirect outreach to PALs. 

• Objective 2: Generate community knowledge of, and appreciation for, blowing snow control 

measures along highway corridors in D2, D3, D6, and D7 through indirect outreach to local 

communities near snow problem areas. 

• Objective 3: Increase MnDOT district staff members’ (in D2, D3, D6, and D7) knowledge of 

landowner constraints and advocacy for the Blowing Snow Control Program through 

participation in direct and indirect outreach efforts. 

Once the goal and objectives were finalized, the research team, TAP members, and district staff initiated 

the indirect outreach activities.  Posters, bulletins, and pamphlets for the Blowing Snow Control Program 

were reviewed, revised, and delivered to venues (e.g. implement dealers, agricultural organizations, co-

ops, churches) that were mentioned in the pre-outreach KAP surveys and listening sessions.  A press 

release was drafted and disseminated to local publications in each of the districts.  Radio interviews were 

conducted in Districts 3 and 7; and a television interview was conducted in District 7.  The Blowing Snow 

Control Program website content was reviewed and revised.  Additionally, a month-long social media 

campaign was launched by sponsoring Facebook posts in areas surrounding the identified corridors.  

Implement dealers and electric cooperatives in District 7 were also contacted by the UMN research team 

and agreed to make Facebook posts about MnDOT’s Blowing Snow Control program.   

In mid-March 2019, PALs along each corridor were identified and invited to attend an informational 

meeting (i.e. direct outreach activity) related to the Blowing Snow Control Program.  The meetings were 

held in late March and early April.  The meetings lasted approximately an hour and a half and included 

six primary activities: 1) an introduction and explanation of the research project from UMN principal 

investigator, Dr. Dean Current; 2) an overview of the STIP project timeline and objectives from the 



1-19 

 

MnDOT district project managers; 3) a description of the blowing and drifting snow problems along each 

of the identified corridors; 4) a presentation of all snow control measures (offered through MnDOT’s 

Blowing Snow Control Program); 5) an invitation for PALs to share and make note of snow control 

problems on the printed project layout map; and 6) a period for discussion and questions.   

1.6.2: Conclusions and Recommendations 

Meeting attendance was low (≤21% of those invited attended) across the state.  However, the majority of 

those who attended the meetings found them to be informative and valuable, according to evaluation 

forms that were completed at the end of each meeting.  Furthermore, the meetings provided PALs with an 

opportunity to voice their concerns about the Blowing Snow Control Program and sketch out areas and 

features that cause notable snow problems along the identified corridors. 

Three new snow fence and outreach related considerations emerged from meetings: 

1. The importance of including renters in the decision-making process (and future informational

 meetings) 

2. The potential impact of snow control measures on deer movement and deer-vehicle collisions 

3. The low attendance at the meetings may also suggest that a combination of group meetings and

 in-person visits or contacts with PALs will be required to reach all PALs in a problem area 

The District 2 meeting was the most remarkable.  PALs in this district openly expressed their resistance to 

the program and willingly registered their concerns with snow control measures.  In order to increase 

familiarity with the technology and convince District 2 PALs of the efficacy of snow fences, it will be 

critical for MnDOT and the UMN to identify willing landowners and establish snow fences in areas with 

severe problems (e.g. crashes, road closures, and fatalities) and high traffic.  Furthermore, it may be best 

for MnDOT and the UMN to focus future District 2 outreach efforts on structural snow fences rather than 

living snow fences (due to an apparent opposition to living snow fences and the lack of corn plantings in 

the region).  PALs suggested a snow control demonstration site on UMN Crookston managed property 

(located on Highway 2). 

Another conclusion from the District 2 meeting was that current incentive payments may be insufficient 

to incent farmers to adopt a snow fence, especially considering the nuisance involved in farming around a 

temporary or permanent barrier.  Sugar beet farming, the most common cropping system in the area, is 

profitable and most farmers farm large tracts of land (5,000 or more acres). When considering a practice 

that might impact how they farm their property, the payment for a snow fence may be insignificant.  To 

address this incentive payment issue, a question was included in the post-outreach survey using 
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contingent valuation methodology asking landowners to provide an indication of the payment they would 

be willing to accept to install a snow fence on their property 

There was an obvious difference in responses to snow fences in the different districts. Those differences 

suggest a need for flexibility in outreach efforts used to approach landowners, snow fence options, as well 

as incentives offered to landowners. A one-size-fits-all approach would likely not produce positive 

results. 

Social media outreach – The social media campaign was effective in reaching people and generating 

shares. Future outreach programs will require a variety of media outlets to reach the diverse audience of 

landowners in problem areas. The social media option provides a useful strategy as part of an overall 

outreach program to educate landowners and communities and promote greater adoption of snow control 

measures. 

1.7 - Post Outreach and Promotion KAP Survey 

1.7.1: Introduction and Methods 

In the fifth phase of the present study, a 28-question survey (Appendix E) was administered to the 

landowners that received the pre-outreach survey.  Importantly, landowners that requested no future 

contact in the pre-outreach survey were removed from the effective sampling frame, thus decreasing the 

sampling frame size in each of the four identified corridors.  Similar to the pre-outreach survey, 

questionnaires that were undeliverable or returned without any completed answers were excluded from 

the effective sampling frame.  See Table 1-3 for additional information on sampling frames and response 

rates for the post outreach survey. 

Table 1-5: Post outreach KAP survey response rates 

Identified Corridor 

Overall 

Sampling 

Frame 

Removed from 

Sampling Frame  

(RTS, deceased, 

blank 

questionnaire 

returned, etc.) 

Effective 

Sampling 

Frame 

# of Completed 

Questionnaires 

Response 

Rate 

TH 2 - District 2               

(Polk County) 

63 3 60 14 23% 

TH 210/169 - District 3 

(Aitkin County) 

51 1 50 20 40% 

TH 250 - District 6      

(Fillmore County) 

37 5 32 11 34% 

TH 4 - District 7            

(Brown and Watonwan 

Counties) 

122 8 114 32 28% 
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TOTAL 273 17 256 77 30% 

 

Most questions on the survey were repeated from the pre-outreach survey, thereby enabling assessment of 

changes in landowner knowledge, attitudes, and practices as a result of the research team’s outreach and 

promotional efforts.  Per recommendations from TAP members and a qualitative methods consultant, two 

new sections were added to the post-outreach survey.  The first new section, called Compensation, used a 

hypothetical scenario, a contingent valuation question, and an open-ended question to assess respondents’ 

willingness to accept a $1,500/acre per year payment to adopt a snow control measure on their property.  

This section was developed and approved with the help of a UMN natural resource economist.  The 

second new section, called Outreach and Promotion, utilized four multiple choice questions to determine 

which outreach and promotional efforts the respondent saw, heard, and/or attended and to gauge the 

effectiveness of each effort. 

The post-outreach survey was only administered in paper form, as so few respondents used the online 

version offered in the pre-outreach survey.  In mid-May 2019, landowners were sent a pre-notice letter 

which explained our efforts and reasons for sending a questionnaire that was similar to that which they 

received in December 2018 and January 2019.  On June 3, 2019, landowners were sent a cover letter and 

paper questionnaire (which was printed on blue paper in order to distinguish it from the pre-outreach 

survey, which was printed on white paper).  A reminder letter and additional questionnaire were sent on 

June 17, 2019.   

1.7.2: Conclusions and Recommendations 

Conclusions and recommendations from the pre-outreach survey were divided into six sections 

(consistent with the questionnaire): 1) Snow Problems; 2) Snow Control Measures; 3) Willingness to 

Adopt Snow Control Measures; 4) Compensation; 5) Outreach and Promotion; and 6) Background 

Information and Your Property. 

As mentioned above, sample sizes for the post-outreach survey and comparative analysis were relatively 

small; thus, key takeaways from the survey cannot be generalized to all Minnesota landowners or all 

landowners within MnDOT Districts 2, 3, 6, and 7.  Furthermore, the small sample size may inflate some 

changes in knowledge, attitudes, and practices. 
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Snow Problems 

Consistent with pre-outreach survey, landowners are aware of snow problems along the identified 

corridors – the majority of respondents in all districts reported awareness of blowing and/or drifting 

snow problems on the highways in front of their property.  Furthermore, survey participants indicated that 

snow-related issues including Whiteouts, Cars in ditches, and Spinouts were the most common.  There 

was little variation between districts.  As mentioned above, these findings suggest that snow problem 

areas identified by MnDOT are also considered to be problematic by local community members.     

Most landowners indicated that clear roadways (those free of snow and ice) are Very important – 

Also consistent with the pre-outreach survey, most landowners in all districts agree that clear and safe 

winter driving conditions are important.  Despite this consensus, it is important not to assume that 

landowners feel responsible for and/or obligated to improve winter driving conditions.   

There may have been an increase in respondents’ knowledge of the environmental impacts of salt – 

Based on comparative analysis, a remarkably lower percentage (from 13.85% to 2.86%, n=40) of 

respondents selected the None of the above answer option in the post-outreach survey as compared to the 

pre-outreach survey when presented with a series of potential impacts of salt application (Figure 1-4, 

Table 1-6).  Interestingly, the research team’s outreach efforts did not discuss the environmental 

consequences of deicing.  Thus, the possible change in landowner knowledge could be credited to another 

intervention; or, the prompting of the question may have been sufficient to influence some respondents’ 

answers.    

 



1-23 

 

 
Figure 1-4: Pre vs Post Outreach KAP Survey - Impacts of salt 

 

Table 1-6: Pre vs Post Outreach KAP Survey - Impacts of salt 

Answer 

Frequency 
Average 

(all districts) 
Pre-Outreach 

n=40 

Frequency 
Average 

(all districts) 
Post-Outreach 

n=40 

Salinization of soils 18.83% 18.25% 

Decreased water quality 17.55% 19.89% 

Don't know 15.25% 14.28% 

Decreased health of aquatic ecosystems 15.13% 18.70% 

None of the above 13.85% 2.86% 

Fish kill 10.51% 13.66% 

Other 4.62% 5.56% 

Delayed freezing of lakes 4.28% 4.01% 

Earlier ice-outs 0.00% 2.82% 

 

Recommendations 

According to these findings, it is likely that landowners along documented snow problem corridors are 

aware of the hazardous, snow-related issues adjacent to their property.  Additionally, it is also probable 

that the landowners consider safe winter driving conditions to be important.  That said, it is not advisable 

for MnDOT to assume that landowners feel responsible for the safety of the motoring public; i.e., it is 
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incorrect to suppose that Minnesota landowners are predisposed or inclined to install a snow control 

measure on their property.  Instead, it is recommendable for MnDOT to approach landowners with 

curiosity about their opinions and a willingness to accommodate their land-use needs. 

Snow Control Measures 

There was an increase in respondents’ awareness of MnDOT’s Blowing Snow Control Program and 

resources offered (e.g. incentive payments) by MnDOT – Unlike the pre-outreach survey where 

majorities of respondents in three of the four districts were unaware of the program, post-outreach survey 

results indicate that majorities in all districts are now aware of the program (Figure 1-5 and Table 1-7).  

Moreover, based on comparative analysis, there was an increase (from 12.63% to 21.19%, n=35) in the 

proportion of respondents who are aware of the Incentive payments that are offered as a part of the 

program (Figure 1-6 and Table 1-8).  These two findings demonstrate an improvement in landowner’s 

knowledge of the existence and fundamental structure of program.   

 
Figure 1-5: Post Outreach KAP Survey - Awareness of MnDOT program 

 

Table 1-7: Post Outreach KAP Survey - Awareness of MnDOT program 

Answer 
D2 

n=11 

D3 

n=17 

D6 

n=11 

D7 

n=27 

Frequency 

Average (all 

districts) 

Yes 81.82% 52.94% 72.73% 81.48% 72.24% 

No 9.09% 29.41% 27.27% 11.11% 19.22% 

Don't know 9.09% 17.65% 0.00% 7.41% 8.54% 
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Figure 1-6: Pre vs Post Outreach KAP Survey - Awareness of resources 

 

Table 1-8: Pre vs Post Outreach KAP Survey - Awareness of resources 

Answer 

Frequency 

Average 

(all districts) 

Pre-Outreach 

n=35 

Frequency 

Average 

(all districts) 

Post-Outreach 

n=35 

Don't know 76.76% 55.96% 

Incentive payments 12.63% 21.19% 

Living Snow Fences website 10.62% 18.01% 

Web-Based Cost-Benefit Tool 0.00% 4.84% 

Vendor registration process 0.00% 0.00% 

Other 0.00% 0.00% 

 

Familiarity with MnDOT’s snow control measure types appears to have increased – Based on 

comparative analysis, landowners reported increases in familiarity with all snow control measures types.  

Correspondingly, there were marked decreases in respondents’ lack of awareness about most snow 

control measure types.  This finding demonstrates an increase in landowner’s knowledge about the 

various types of snow control measures. 

Landowner interest in learning more about MnDOT’s Blowing Snow Control Program has 

decreased while interest in participation has remained constant – As demonstrated in the comparative 

analysis, there was a decrease (from 47.50% to 39.17%, n=37) in the proportion of respondents who 

indicated that they wanted to learn more about the program (Figure 1-7 and Table 1-9).  On a related note, 
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a similar percentage of survey participants in the pre and post outreach surveys reported that they were 

either Somewhat or Very interested in adopting snow control measures. 

 
Figure 1-7: Pre vs Post Outreach Survey - Interested in learning more about program 

 

Table 1-9: Pre vs Post Outreach Survey - Interested in learning more about the program 

Answer 

Frequency 

Average 

(all districts) 

Pre-Outreach 

n=37 

Frequency 

Average 

(all districts) 

Post-Outreach 

n=37 

Yes 47.50% 39.17% 

No 25.83% 28.33% 

Need more info 18.33% 6.67% 

Don't know 8.33% 25.83% 

 

Don’t know and Need more info answer options are common throughout post-outreach survey 

results – Also consistent with the pre-outreach survey, respondents demonstrated their relatively low 

awareness levels and desire for additional information by continually selecting these answer options in all 

sections of the survey.    

Recommendations  

Though there have been notable improvements in landowners’ awareness of and knowledge about 

MnDOT’s Blowing Snow Control Program, it is essential to continue promoting the program and increase 

0%

10%

20%

30%

40%

50%

Yes No Need more info Don't know

P
er

ce
n

t 
o
f 

T
o
ta

l 
R

es
p

o
n

se
s

Comparison:

Interested in learning more about 

MnDOT snow control program?

Pre-Outreach Post-Outreach



1-27 

 

public and landowner familiarity with the program.  This would probably help address the prevalence of 

the Don’t know and Need more info answer options.   

Willingness to Adopt Snow Control Measures 

Monetary compensation continues to be an important incentive for adoption, although Help from a 

local SWCD has emerged as a new common incentive – As was the case in the pre-outreach survey, 

Monetary incentives was the most commonly selected option in all districts (Figure 1-8 and Table 1-10).  

More uniquely, there was a mentionable jump (from 8.01% to 19.27%, n=39) in the proportion of 

respondents who selected the Help from local SWCD option.  This finding may suggest that landowners 

are beginning to think about snow control measure implementation and local support mechanisms that 

could be leveraged for assistance.   

Figure 1-8: Post Outreach KAP Survey - Incentives for adoption 
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Table 1-10: Post Outreach KAP Survey - Incentives for adoption 

Answer 
D2 

n=11 

D3 

n=18 

D6 

n=11 

D7 

n=26 

Frequency 

Average (all 

districts) 

Monetary incentives 33.33% 25.00% 31.82% 25.00% 28.79% 

Help from local SWCD 9.52% 11.11% 18.18% 18.18% 14.25% 

Don't know 4.76% 11.11% 9.09% 9.09% 8.51% 

Neighbors that participate 9.52% 5.56% 9.09% 9.09% 8.32% 

Training from MnDOT 0.00% 11.11% 9.09% 11.36% 7.89% 

Testimonials 14.29% 5.56% 4.55% 4.55% 7.24% 

None of the above 4.76% 13.89% 0.00% 9.09% 6.94% 

Public safety benefits 9.52% 11.11% 0.00% 4.55% 6.30% 

Connect with landowners that participate 9.52% 2.78% 0.00% 2.27% 3.64% 

Public recognition 0.00% 0.00% 9.09% 2.27% 2.84% 

Other 0.00% 0.00% 9.09% 2.27% 2.84% 

Already adopted 4.76% 2.78% 0.00% 2.27% 2.45% 

 

Similar to the pre-outreach survey, there is no simple, singular constraint to adoption – According 

to frequency averages, the most commonly selected constraints were Equipment, Maintenance, Take 

productive land, and Inconvenience (Figure 1-9 and Table 1-11).  Importantly, no single constraint 

garnered more than 16% of the total responses, which indicates that respondents tend to regard many 

constraints with a similar level of importance.   

Figure 1-9: Post Outreach KAP - Constraints to adoption 
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Table 1-11: Post Outreach KAP - Constraints to adoption 

Answer 
D2 

n=11 

D3 

n=18 

D6 

n=11 

D7 

n=27 

Frequency 

Average (all 

districts) 

Equipment 14.00% 17.65% 12.90% 14.55% 14.78% 

Maintenance 14.00% 14.71% 12.90% 7.27% 12.22% 

Take productive land 14.00% 5.88% 16.13% 9.09% 11.28% 

Inconvenience 14.00% 5.88% 9.68% 9.09% 9.66% 

Don't know 0.00% 20.59% 6.45% 7.27% 8.58% 

Too much time 6.00% 5.88% 12.90% 5.45% 7.56% 

Access to property 6.00% 8.82% 3.23% 0.00% 4.51% 

Increase soil moisture 6.00% 0.00% 6.45% 3.64% 4.02% 

Lack trust for gov't 4.00% 8.82% 3.23% 0.00% 4.01% 

Combine in spring 2.00% 2.94% 6.45% 3.64% 3.76% 

Crop spraying 6.00% 0.00% 3.23% 5.45% 3.67% 

Shade out crops 4.00% 0.00% 3.23% 5.45% 3.17% 

Soil nutrient impact 4.00% 0.00% 0.00% 5.45% 2.36% 

Insurance implications 4.00% 2.94% 0.00% 1.82% 2.19% 

Other 0.00% 0.00% 3.23% 5.45% 2.17% 

Tile Drainage 0.00% 2.94% 0.00% 5.45% 2.10% 

Already adopted 2.00% 2.94% 0.00% 1.82% 1.69% 

 

Preferred snow control measure types, contract type, and payment method vary by district – Not 

surprisingly, snow control measure preferences differed based on land-use type.  Standing corn rows were 

most popular in D6 and D7 (where corn is a more common crop), while living snow fences were 

preferred in D2 and D3.  Similarly, with respect to landowners’ preferred incentive payment method, D2 

and D6 had the highest proportion of respondents that selected yearly installments, while the other 

districts’ preferences were split across other answer options.  A similar trend is demonstrated with 

respondents preferred contract types.  Interestingly, according to comparative analysis, a smaller 

proportion of survey participants selected the Don’t know and Need more info answer options for contract 

type, payment method, and maintenance questions in the post outreach survey.  This suggests that 

respondents became more decisive about their preferences after the pre-outreach survey. 

Recommendations  

These findings offer a variety of recommendable actions.  First off, with respect to incentives, the 

frequency of the Monetary incentives answer option reinforces the importance of including landowner 

payment messaging in future promotional efforts.  Secondly, the emerging preference for Help from local 
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SWCD may suggest that future outreach initiatives should emphasize MnDOT’s partnerships with other 

local entities (e.g. SWCD, NRCS, FSA).  Thirdly, since there is no clear consensus on the most common 

barrier to implementing snow control measures, MnDOT should approach prospective landowners with 

the assumption that they may be constrained by many factors.  Therefore, outreach and promotion ought 

to address as many of landowners’ potential concerns as possible, by clearly communicating MnDOT’s 

tailored approach – which accommodates the unique needs of individual landowners.  This differs 

significantly from a one-size-fits-all solution.  Lastly, due to discrepancies in preferences based on 

district, it will be important to consider common land-use types in each district before devising an 

outreach plan.  For example, agriculturally dominated regions of the state (D2, D6, and D7) may prefer 

short term contract options and temporary snow control measures, due to fluctuating commodity prices.  

Additionally, standing corn rows should only be promoted in regions of the state that actively grow corn 

(D2 and D3, for instance, do not commonly cultivate this crop).     

Compensation 

Landowner willingness to accept $1,500/acre per year payment varied slightly by district; Don’t 

know was also a common answer – In D6, a strong majority of the respondents indicated that 

$1,500/acre per year would be adequate to encourage adoption of a snow control measure.  In D2 and D7, 

an equal proportion of respondents selected the Yes and Don’t know answer options.  Most survey 

participants in D3 reported that they didn’t know if $1,500/acre per year would be adequate.   

Recommendations  

Based on these findings, MnDOT should not assume that $1,500/acre per year is an adequate incentive to 

encourage adoption, except perhaps in D6.  That said, however, the results do not indicate that the $1,500 

payment is grossly inadequate (i.e. too low) for many Minnesota landowners.  Most importantly, Don’t 

know was a relatively common answer choice in all districts.  This likely suggests that landowners don’t 

know enough about the program to determine if the $1,500 payment is sufficient.  Once overall awareness 

of the program increases, it may be more helpful to inquire about landowners’ willingness to accept a 

particular compensation payment.   

Outreach and Promotion 

Most respondents did not see/hear outreach efforts or attend the PALs meeting; those who did 

found them to be Somewhat or Very Helpful – The majority of respondents in all districts, except D6, 

indicated that they did not see/hear outreach efforts.  Similarly, most survey participants (by a significant 

margin) in all districts did not attend the PALs meetings.  Somewhat helpful and Very helpful were 
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common answers for those who interacted with the outreach efforts.  A notable number of participants 

who selected the Other (please specify) option wrote in “mail”, which likely was in reference to the pre 

and post outreach survey questionnaires, as no other mailers pertaining to snow control measures were 

sent during this period. 

Facebook, TV, and radio were least effective channels; print materials (publications and posters) 

were more effective – No respondents in any of the districts reported seeing the Facebook posts.  

Likewise, only one respondent in D6 saw a related TV program, and one respondent in D3 heard a related 

radio program.  Respondents in most districts reported seeing Local print publications and Posters and/or 

pamphlets.    

Mail promotion presents an opportunity for the future – Interestingly, response rates for the pre and 

post outreach surveys (which were delivered in the mail) exceeded the proportion of respondents who 

saw/heard other outreach efforts.  This suggests that recorded changes from pre to post outreach survey 

were most likely caused by the surveys themselves, rather than other outreach methods.  According to 

frequency average, mail is most landowners’ preferred way to be contacted. 

Recommendations  

It is important to note that the outreach efforts in the present study began in mid-March and survey 

participants returned their responses by mid-July.  This condensed timeline may explain the relatively low 

impact of the outreach efforts.  It is recommended that MnDOT continue with the outreach efforts to 

continue to inform the public.  Another advisable action would be to use mail as a primary promotional 

channel for problem area landowners.  Evidently, more landowners saw and/or interacted with our 

questionnaires than any other outreach method.     
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CHAPTER 2:  AN EXPLORATION OF U.S. MARKET POTENTIAL 

FOR RAMÓN SEED (BROSIMUM ALICASTRUM) 

2.1 - Introduction 

Situated in northern Guatemala, the 5 million-acre Maya Biosphere Reserve (MBR) is the second largest 

tropical rainforest in the western hemisphere (Nittler and Tschinkel, 2005).  Established in 1990 with a 

vision of balancing human activities and resource conservation, the MBR is home to a rich diversity of 

plant and animal life and numerous Maya ruins.  The management structure of the MBR also boasts a 

uniquely high degree of diversity.  Some areas of the MBR are protected (e.g. national parks and wildlife 

preserves), and thus prohibit settlement and extractive industries, while others (referred to as multiple-use 

zones) permit residence by forest communities and the sustainable harvest of timber and non-timber forest 

products (Tejada, 2011).  See Figure 2-1 for a map of the MBR. 

 
Figure 2-1: Map of the Maya Biosphere Reserve (Hodgdon et al., 2013) 

  

Many of the people that live within the MBR are members of forestry concessions.  At the end of 

Guatemala’s civil war in 1996, the Guatemalan government (via Guatemala’s Council of Protected Areas, 

CONAP) granted nine communities the right to sustainably manage and harvest products from the MBR 

for a period of 25 years (“The Secret to Stopping Deforestation in Guatemala,” 2018).  Since the 
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establishment of the concessions, the most common forest products have included big-leaf mahogany, 

Spanish cedar, chicle gum, allspice, and xate palm.   

Starting in 2000, local operators and managers of the MBR, including the Rainforest Alliance (RA), 

began collaborating with the University of Minnesota’s (UMN) Center for Integrated Natural Resources 

and Agricultural Management (CINRAM).  The focus of the early research related to the value chain 

development and livelihood impacts of xate palm harvesting and other market-based solutions to promote 

conservation.  Over a decade later, in an effort of diversify the concessions’ product offering, CINRAM 

and the UMN’s Master’s of Development Practice (MDP) program began to shift its focus to another non-

timber forest product called ramón.   

Once a staple food crop of the Maya civilization, ramón is the seed of an abundant, naturally occurring 

canopy tree called Brosimum alicastrum.  The seed has been found to contain a variety of nutrients 

including fiber, calcium, potassium, folic acid, iron, zinc, protein, and Vitamin B (Puleston, 1982).  Most 

commonly, ramón seeds are dried, roasted, and ground and then used as a gluten-free flour substitute 

and/or complement in baked goods or as a caffeine-free coffee alternative.   

Despite ramón’s potential in the health food industry, no known market research has been performed.  

Most published studies have instead centered on its ecology and climate adaptability.  Notably, a 

germination study revealed that ramón will remain within its temperature optimum, even if the neotropics 

experience the worst-case projected climate scenarios (Gillespie et al., 2004).  On a related note, ramón 

seed is expected to perform relatively well under projected dry conditions due to its unique utilization of 

sub-soil water and high demonstrated survival rates during simulated droughts (Querejeta et al., 2006; 

Gillespie et al., 2004).  Also of interest are ramón’s high genetic variability and reproductive flexibility – 

key characteristics of climate-adapted species (Lander and Monro, 2015; Bonilla-Moheno, 2010).  

Though there is a clear emphasis on ramón’s biophysical attributes, at least one published work argued 

that the conservation and utilization of ramón is a “win-win”, due to it’s ecological, nutritional, and 

commercial potential (Lander and Monro, 2015).  The present study aims to uncover findings related to 

ramón’s commercial viability.                   

2.2 - Background and Framework 

Prior to detailing the activities of the present study, it is critical to outline CINRAM’s model for 

researching market-based conservation efforts, as this framework provides justification for each of the 

forthcoming sections. 
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As mentioned above, the forest communities in the MBR’s multiple-use zones rely on the sustainable 

harvest and sale of forest products as a key part of their livelihood strategy.  Paramount to the 

communities’ commercial success in local and global markets is an optimized value chain.  As defined by 

Kaplinsky and Morris, a “value chain describes the full range of activities which are required to bring a 

product or service from conception through the different phases of production…, delivery to final 

consumers, and final disposal after use” (2003).  Over the last couple decades, CINRAM has developed a 

model for value chain analysis (VCA) that aims to promote sustainable land-use through the evaluation of 

each link in the market chain.  Its VCA model ultimately seeks to increase product margin by assessing 

the viability of removing intermediaries (i.e. middlemen) and performing value-added processing within 

the community, rather than outsourcing to third parties (Current, n.d.).  Figure 2-2 outlines the circular 

VCA model created by CINRAM.  Importantly, the research activities within the framework are not 

chronological; many are performed simultaneously and repeated multiple times throughout the analysis 

(Current, n.d.).   

 

Figure 2-2: A diagram of CINRAM's VCA framework (Current, n.d.) 

The following section provides descriptions of each of the activities included in CINRAM’s VCA 

framework (Current, n.d).  The descriptions also explain how efforts in the present study fit into each of 

the model’s research activities. 
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2.2.1: Identify potential products and markets 

Invariably, the first step in a VCA is the identification of potential products that could be profitable for a 

given community.  Criteria for the selection of these products include the community’s familiarity and 

experience with the products and/or the presumed ease of learning how to produce and/or harvest the 

products.  Typically, one to three products are chosen.  CINRAM and RA collaborators had already 

selected products prior to the commencement of this study.  Ramón seed was one of the products chosen 

for analysis.   

2.2.2: Value chain analysis – Market demand 

After the products are chosen, CINRAM researchers begin to evaluate consumer demand.  This step seeks 

to understand how much of the product potential customers want, what types of specifications (e.g. 

hygienic, quality) they require, and their preferred location and frequency of deliveries.  This stage was 

one of the principal focuses of the present study.  Efforts including contact with health food market 

stakeholders, retail price evaluations, and food marketing economics research were motivated by a need 

to better understand how much and at what times potential buyers would require ramón seed.  

2.2.3: Supply – determine sustainable production 

This stage of the VCA uses findings from the market demand stage to determine how a community can 

meet the needs (quantity and quality) of potential customers.  It intends to harmonize the biophysical 

production schedule of the product with the demand timeline of the consumers.  Additionally, this stage 

ensures that the harvesting of the product (at the demanded quantities) does not cause environmental 

harm.  Although the present study did not focus on this stage of the VCA, its importance is highlighted in 

Section 2.3.2 with mention of ongoing production studies being performed by RA ecologists.  Emphasis 

on this stage will be important for future ramón seed VCAs.   

2.2.4: Financial analysis of the value chain 

As implied in its name, this stage of the VCA relates to the accounting of production, transport, and 

marketing costs of the selected product.  These efforts are vital to maximizing profit margins and overall 

revenue.  The present study contributed to this stage by carrying out retail price evaluations and conjoint 

analyses, which intended to provide competitive pricing information for ramón and ramón-infused 

products.  Much more financial analysis is required in order to optimize ramón seed’s existing value 

chain. 
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2.2.5: Identify marketable product attributes 

This stage explores how the product can be branded and/or marketed in order to appear more attractive to 

prospective buyers, especially those in premium-priced niche (i.e. specialty) markets.  Unlike the Market 

demand section above which primarily relates to how much and at what time a product is demanded, this 

stage seeks to better understand the differentiating attributes (e.g. labels, production narrative, social and 

environmental benefits) of the product in order to position it for sale.  It also incorporates general market 

research to determine which attributes (e.g. USDA organic certification, fair trade) are required for the 

product to be competitive in particular markets.  This stage was the other principal focus of the present 

study.  Interviews with market stakeholders, food label case studies, and conjoint analyses provided rich 

information about how best to promote ramón in the future.  

2.2.6: Develop local enterprises 

Unlike the previously mentioned stages which largely center on market research, the development of local 

enterprises is a commercial activity that is initiated when a single producer is not able to meet consumer 

demand.  It involves the bringing together and cooperation of multiple producers to aggregate the product 

and contribute some type of value-added processing before sending on to wholesalers.  This stage intends 

to generate local jobs and retain profits within a community.  The present study did not directly address 

this stage of the VCA, but did acknowledge some previous ramón seed delivery issues that could be 

resolved with improved coordination between local enterprises.  Additional research on this stage is 

recommended. 

2.2.7: Marketing 

This stage is the general action of promoting the product through research and advertising.  To a certain 

extent, all research activities in the present study contributed to this stage of the VCA.  One of the most 

unique activities was the use of the craft brewery industry as a venue to improve consumer awareness of 

ramón. 

2.2.8: Study overview and objectives 

To date, most UMN research has focused on the processes, perspectives, organizational structures, and 

finances of ramón seed producers in the MBR (Zetina, 2011; Current, Getahun, Molina, and Molloy 

2013; Aleman, Osborne, and Villarraga, 2016; Raasch, Zumba-Deleg, and Becker, 2017).  Many of these 

studies have mentioned and recommended further investigation of potential market pathways for ramón 

seed in the United States’ natural foods industry.  The present study intended to contribute to this area of 

need.  It was guided by the following objectives:    
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1. Offer usable market insights and recommendations to the RA and Comité to Ramón, a coalition

 of Guatemalan ramón seed harvesters.  Motivating questions related to this objective include: 

a) What are the estimated awareness and interest levels of ramón seed in targeted U.S. health food 

markets (snack bar, gluten-free flour, and superfood powder)? 

b) How do current ramón seed prices compare to similar products in targeted markets? 

c) What are the primary barriers to adoption/purchase of ramón seed? 

d) What attributes of ramón seed (e.g. nutritional profile, historical significance, production 

narrative, environmental benefits) are most important to targeted markets? 

e) How can producers improve ramón seed’s likelihood of adoption in U.S. markets?   

2. Inform key players in targeted health food market segments about ramón seed 

3. Identify potential improvement areas in the existing ramón seed supply chain 

4. Encourage potential clients to conduct product testing with ramón seed 

5. Generate sales leads for Teeccino, the California-based importer and distributor of ramón seed 

2.3 - Methods 

Employing a combination of literature reviews, interviews with ramón seed suppliers, conversations with 

key stakeholders in targeted markets, retail price evaluations, and assistance from UMN instructors and 

students, this study revealed rich information related to ramón’s market potential in the US food market. 

The methods employed in this study were unconventional and opportunistic rather than empirical.  I.e., 

the activities and approaches more closely aligned with those of a salesperson than a graduate student.  

Each time a new market was discovered or recommended, stakeholders within that market (usually 

product developers at food companies) would be sought out and contacted to learn more about what they 

look for when adopting new ingredients (e.g. nutritional attributes, price, social/environmental benefits, 

product story) and how ramón may fit into their future product offering. 

Because of the ad hoc nature of this study, it is most effective to describe the efforts chronologically.  

This report is divided into four phases, each phase building on the one before it.   

2.3.1: Natural Products Expo West 2018 and Beer Beginnings 

This study began by reviewing reports prepared by MDP groups that traveled to Guatemala in 2016 and 

2017.  The reports not only outlined the UMN’s most recent ramón-related projects, they also provided 

critical insight into ramón’s existing value chain.   

Shortly after, Caroline MacDougall, the founder and CEO of Teeccino, a California-based maker of 

coffee alternatives, importer of ramón, and longtime partner of the RA, was contacted.  Caroline has 

decades of experience working with and promoting ramón in the U.S. and therefore possessed 
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information that was essential to this study.  The meeting centered on the core problems with ramón in the 

U.S. market.  Firstly, Caroline said that ramón is very expensive as compared to most other gluten-free 

flours.  She emphasized the importance of seeking out niche, premium-priced markets.  Secondly, she 

mentioned the fundamental problem that U.S. consumers don’t know what ramón is.  In response, she 

recommended that UMN researchers enlist the help of marketing, public relations, and/or journalism 

students to promote ramón and increase consumer awareness.  To further develop this idea, she suggested 

that the students focus on the product story (i.e. history and social and environmental benefits) of ramón.  

Lastly, Caroline said that ramón’s inconsistent supply was an important issue that needed to be resolved 

before it can be a viable product in the U.S. market.  This sentiment was informed by an experience 

wherein Teeccino’s order was unfulfilled due to a host of supply-side problems. 

After outlining a few of the problems related to ramón, Caroline suggested that UMN researchers and 

ramón producers attend the 2018 Natural Products Expo West in Anaheim, California, which is the 

world’s largest natural, organic, and health products event.  She said that it would provide an opportunity 

for UMN researchers to discuss product development processes and the integration of ramón seed with 

high-potential clients.     

Prior to attending Expo West, the UMN research team, with the help of Lindsay Wilson, a sustainable 

enterprise research consultant, compiled a list of and contacted Expo attendees that had perceived 

potential interest in ramón.  Gluten-free flour producers, snack and energy bar manufacturers, and spice 

and herb importers were prioritized.  Additionally, two informational pamphlets were developed to 

deliver to prospective ramón buyers.   

Concurrent with pre-Expo West planning, the MDP Program Director, Dr. Dave Wilsey, received a Mini 

Grant from the UMN’s Institute on the Environment to collaborate with Urban Growler Brewing 

Company to brew a ramón-infused beer.  The hope was to increase local consumer awareness of ramón 

and pilot test the viability of integrating ramón into the ever-expanding craft beer market.  Urban Growler 

founders Deb Loch and Jill Pavlak were supportive of the idea and proceeded to develop a few of beer 

varieties with ramón. 

In early March 2018, UMN researchers Dr. Dean Current, Dr. Dave Wilsey, and Collin Motschke, along 

with RA NTFP Coordinator, Juan Trujillo, and NTFP Manager of ACOFOP (Association of Forest 

Communities in Petén), Julio Madrid, attended Expo West.  There were three primary Expo West 

objectives:  
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1. Meet with strategic partners (i.e. Teeccino and Cafinter S.A. [ramón exporter based in Cobán,

 Guatemala]) to discuss existing issues and potential solutions related to the ramón seed supply

 chain 

A key takeaway from the Teeccino and Cafinter S.A. meetings related to ramón’s high 

cost.  Teeccino and Cafinter S.A. inquired about potential ways to decrease costs. 

Cafinter S.A. requested to receive raw seeds, rather than dried seeds, as the cost of raw 

seeds is lower and they are capable of drying the product themselves. 

 

2. Execute prearranged meetings with targeted vendors to explore needs and discuss potentiality of

 future commercial relationships 

Prearranged meetings with the following companies Patagonia Provisions and Gaia 

Herbs were executed.  Both companies expressed interest in ramón, but did not have 

immediate plans to begin product testing.  Follow-up correspondence with these 

companies is discussed in Phase IV.  

 

3. Seek out and talk to expo exhibitors with product lines and/or value propositions that are

 consistent with ramón, in hopes of establishing future commercial relationships 

The two most promising prospects were The Best Bar Ever and Nature’s Bakery.  Follow

 up correspondence with these companies is discussed in Phase IV. 

 

Upon returning from Expo West, the UMN researchers and ramón producers hosted an event to launch 

Urban Growler’s ramón beer varieties.  Attendees were primarily comprised of MDP students, UMN 

faculty and staff, and a few international forestry stakeholders (e.g. Corey Brinkema, President of Forest 

Stewardship Council – U.S.).    

2.3.2: Guatemala Trip 2018 

In late June 2018, Dean Current and Collin Motschke traveled to northern Guatemala (Flores, San Benito, 

and Uaxactún) to meet with colleagues from the RA, ACOFOP, El Comité de Ramón, and El Comité de 

Xate.  The trip provided supply-side context, enriched relationships with ramón producers, and afforded 

UMN researchers an opportunity to explain their U.S. market research pursuits.  A particularly 

noteworthy meeting involved RA ecologists Manuel Mazanero Cano y César Mendoza, who have been 

conducting production research on ramón, i.e. how much ramón is available in the concessions and what 

factors may be driving fluctuations in fruiting times and quantities.  These findings will be critical once 

commercial relationships are established, as buyers will need to know how much product can realistically 

be delivered without harming the ecosystem. 

The UMN researchers and RA members then returned to Guatemala City to meet with Nicolás Cofiño, 

the Innovation Manager of Cevecería Centro Americana S.A., maker of Guatemala’s macro-brew, Gallo.  

Nicolás expressed interest in integrating ramón into a craft beer via its newly established microbrewery 

called El Zapote Brewing Company.  Nicolás also requested the assistance of Urban Gowler’s Deb Lock 
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and Jill Pavlak to help develop a recipe and production process, due to their recent success with the 

creation of ramón-infused beers.  

Nicolás concluded the meeting by putting UMN researchers in contact with his colleagues at Central de 

Alimentos S.A., the food-based subsidiary of Cevecería Centro Americana S.A and manufacturer of many 

well-known Guatemalan products including Incaparina, Gran Día, Señorial, Del Monte, Protemas, NEF, 

MASECA, Australian, and Naú.  In August, the research team connected with two associates at Central 

de Alimentos S.A. to discuss the possibility of adding ramón to snacks and cereals.   

Firstly, Diana Sánchez, the New Products Manager was contacted.  Diane indicated that her primary 

responsibility is to seek out and establish commercial relationships with small-scale food producers that 

would be willing to distribute their products via Central de Alimentos S.A.  Diana inquired about ANSA 

(a Flores-based food manufacturer that has multiple ramón products and close ties with the RA and 

UMN); more specifically, she asked about ANSA’s factory location, production capacity, hygienic 

certifications, and the quality of the ramón cookies they produce.  After learning of ANSA’s relatively 

small size and low production capacity, Diana determined that Central de Alimentos S.A. would not be a 

suitable partner, as they target producers that are capable of producing mass-market foods.       

Diane then connected the research team with Adolfo Viallatoro, the Research and Development Manager 

at Central de Alimentos S.A, who is in charge of raw material product testing and determining if 

ingredients can be feasibly integrated into new or existing products.  Adolfo explained Central de 

Alimentos S.A.’s product testing process and then stated that he had tested ramón powder approximately 

five years prior.  Due to its unusual taste (simultaneously bitter and sweet), inconsistent availability, and 

high costs, Adolfo and his team concluded that ramón would not be a viable product for Central de 

Alimentos S.A.  However, Adolfo acknowledged that he was attracted to the production narrative and the 

environmental and social benefits of ramón, thus indicating possible considerations in the future.  

2.3.3: Retail Price Evaluations 

In the next phase of the analysis, the price of ramón seed was compared with the prices of similar 

products in targeted markets.  As mentioned above, one of ramón’s most common applications is as a 

gluten-free flour substitute and/or complement in baked goods.  Thus, in the first evaluation, the retail 

price of one pound of ramón seed flour (USDA organic certified) was compared against one pound of 

other common types of organic flours, most of which are gluten-free (GF).  See Table 2-1 for results.  The 

prices listed in table were calculated by averaging prices obtained from a variety of online retailers (e.g 

Amazon, Thrive Market).   
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Table 2-1: Retail Price Evaluation of Organic Flour Types 

Organic Flour Type 
Average Price 

(per lb) 
% Change 

All Purpose White (Unbleached)  $       1.75 681% 

Whole Wheat  $       1.79 663% 

Tapioca (GF)  $       3.27 318% 

Corn (GF)  $       3.31 313% 

Brown Rice (GF)  $       3.59 281% 

Buckwheat (GF)  $       3.66 273% 

Oat Flour (GF)  $       4.19 226% 

Sorghum (GF)  $       4.97 175% 

Cassava (GF)  $       5.45 151% 

Coconut (GF)  $       5.51 148% 

Quinoa (GF)  $       7.01 95% 

Chickpea (GF)  $       8.54 60% 

Almond - NOT ORGANIC - (GF)  $       9.80 39% 

Ramon (GF)  $     13.66   

 

As indicated above, a pound of ramón seed flour is markedly more expensive (39%-681%) than a pound 

of other organic flours.  Though derivation of the prices was non-empirical and despite the use of retail 

rather than wholesale prices, the above results provide evidence that organic ramón seed flour is not cost-

competitive with other products in this market.   

Informed by this finding, the research team pivoted to another market and performed a similar retail price 

evaluation.  This time, a pound of organic ramón seed powder (i.e. flour) was compared against a pound 

of other types of organic superfood powders.  A superfood is a product that is rich in compounds (e.g. 

antioxidants, fiber, fatty acids) that are considered beneficial to human health.  Currently, many of the 

most common superfood types are considered exotic, or not of U.S. origin.  Superfood powders are most 

often used as a dietary supplement or are added to other foods to improve a meal’s overall nutritional 

value.  Ramón seed meets the requirements of a superfood and can therefore be compared to other 

products in the market.  Table 2-2 contains the results of the retail price evaluation of superfood powders.  

Similar to the evaluation of organic prices, the prices listed in the chart were calculated by averaging 

prices obtained from a variety of online retailers (e.g Amazon, Thrive Market).     
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Table 2-2: Retail Price Evaluation of Organic Superfood Powder Types 

Superfood Powder Type Average Price 

(per lb) 
% Change 

Açai (fruit)  $            60.98  -78% 

Camu camu (fruit)  $            59.72  -77% 

Chlorella (algae)  $            48.69  -72% 

Spirulina (cyanobacteria)  $            40.28  -66% 

Boabab (fruit)  $            35.60  -62% 

Moringa (leaf)  $            33.85  -60% 

Maca (root)  $            25.97  -47% 

Lucuma (fruit)  $            22.91  -40% 

Hemp (seed)  $            20.77  -34% 

Chia (seed)  $            18.34  -26% 

Tumeric (flowering plant)  $            17.77  -23% 

Cocoa (seed)  $            16.49  -17% 

Ramon (seed)  $            13.66    

Flax (seed)  $              8.59  59% 

 

The above results suggest that the retail price of a pound of ramón seed powder is remarkably cheaper 

(between 17% and 78%) than most other products in the organic superfood powder market.  Ramón 

seed’s cost-competitive nature in this market deserves further study.   

2.3.4: High-Potential Clients 

Throughout this analysis, relationships with prospective ramón buyers were fostered.  This section details 

the correspondence with these high-potential ramón prospects.   

The Best Bar Ever – Nature’s Bounty 

Best Bar Ever – Nature’s Bounty is a producer of protein bars.  UMN researchers originally met and 

delivered a ramón sample to The Best Bar Ever’s Product Development Manager, Shane French, at Expo 

West in spring 2018.  By August 2018, Shane French had carried out product tests with roasted ramón 

flour.  He appreciated ramón’s high fiber content and believed it would pair nicely with chia and flax 

seeds.  He also said that ramón would be a favorable addition to a chocolate bar, although Best Bar Ever 
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did not have immediate plans to develop a chocolate bar, at least until mid-2019.  He later indicated that 

he wanted to conduct product tests with raw, non-roasted ramón.  Because Teeccino did not have this 

product in stock, it was requested directly from the Rainforest Alliance.  Due to importation difficulties 

including approval from CONAP (Guatemala’s National Council of Protected Areas) and the need for a 

phytosanitary certificate, direct dispatch of raw, non-roasted ramón was not possible.  Despite these 

complications, Best Bar Ever should continue to be a prospective buyer of ramón, as Shane French has 

been responsive and has retained a relatively high level of interest since spring 2018. 

Nature’s Bakery 

Nature’s Bakery is a maker of soft-baked snacks (primarily snack bars).  UMN researchers and RA 

members connected with and delivered a ramón sample to Tony Castro, Materials Manager at Nature’s 

Bakery, while attending Expo West 2018.  Tony expressed immediate interest in ramón and quickly 

requested a price quote for 100lbs of ramón flour for product testing.  He also requested a price quote for 

250lbs of ramón flour for subsequent purchase.  After a few months without word from Tony, Dean and 

Collin scheduled a phone call.  Tony said that Nature’s Bakery had made a cookie and bar with ramón, 

but ultimately determined that the price of ramón was too high and would elevate the price of their 

finished products to an uncompetitive level.  He further explained that, through their supplier, General 

Mills, Nature’s Bakery pays 16 to 45 cents per pound for most types of flour, which is far below ramón’s 

current price point.  Tony concluded by noting that Nature’s Bakery produces affordable, mass-produced 

packaged goods, not premium, high-priced goods.  Thus, as a result of ramón’s high price and developing 

supply-side infrastructure, Nature Bakery is not currently interested in adopting ramón. 

Patagonia Provisions 

Patagonia Provisions is a food-based subsidiary of retailer, Patagonia, Inc., that offers of variety of 

products including seafood, soups, beer, and snacks.  The research team first met with and delivered a 

ramón sample to members of Patagonia Provisions at Expo West 2018.  Our primary contact, Kai Hinson, 

Product and Sourcing Manager at Patagonia Provisions, expressed immediate interest in ramón, 

particularly for its historical significance and product story.  She also indicated that Patagonia Provisions 

is accustomed to working with small-scale producers and relatively young supply chains.  She said that 

Patagonia Provisions has a long queue of products that would take priority over ramón, but was open to 

future contact.  In August 2018, Kai was contacted again to reevaluate the feasibility of ramón product 

testing.  She reiterated that there are pre-existing products queued and could not move forward with 

ramón at that time.  Given Kai’s interest in ramón, experience with small-scale producers, and Patagonia 
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Provisions’ emphasis on ethically sourced products with environmental benefits, this company should 

remain a high-priority prospective client for UMN researchers and RA members. 

Gaia Herbs 

Gaia Herbs is a maker of plant-based herbal supplements.  Similar to the abovementioned companies, the 

research team first met with and delivered a ramón sample to Gaia Herbs while attending Expo West 

2018.  Gaia Herb’s Sustainability and Social Impact Manager, Alison Czeczuga, agreed to meet with the 

research team, was remarkably enthusiastic about ramón, and requested future contact.  Through follow-

up correspondence, it was determined that both Alison and the product developer (a key figure in 

deciding whether to begin ramón product testing), were new to the company and thus had limited 

influence and knowledge of Gaia Herb’s product development process.  That said, Alison stated that 

product efficacy, taste, and story were priorities, therefore making ramón an attractive candidate.  Due to 

these factors, Alison’s demonstrated interest, and her presumed expanded influence at Gaia Herbs, this 

company should continue to be considered a high-potential ramón buyer. 

Dharma Trading Post - Gualala Roast 

Dharma Trading Post is a maker of an Aryurvedic alternative coffee drink called Gaulala Roast that is 

comprised primarily of ramón seed.  The company is a direct competitor of Teeccino.  Victor Briere of 

Dharma Trading Post originally contacted former MDP student, María Camila Villaraga, to learn more 

about the UMN’s work with ramón and to evaluate the possibility of sourcing ramón from the MBR’s 

forestry concessions via the Rainforest Alliance.  Victor’s interest waned when he learned that the ramón 

seed offered through the Rainforest Alliance was the same product that was included in Teeccino’s 

beverages.  Despite this, he was interested in conducting product tests to determine if he could modify the 

ramón flavor enough to differentiate it from Teeccino.  He requested a ramón price quote, but insisted that 

the sale be direct with the Rainforest Alliance, rather than through Teeccino.  Importation difficulties 

including approval from CONAP (Guatemala’s National Council of Protected Areas) and the need for a 

phytosanitary certificate prevented direct import.  Victor said to reinitiate contact once the direct 

importation issues have been resolved.  

Nestlé S.A. 

Nestlé S.A. is a Switzerland-based multinational company and is the largest food and beverage 

conglomerate in the world.  In October 2018, Jean-Paul Ducos, a Product Manager in Nestlé’s R&D 

Center Tours – Plant Science Research Unit, contacted former MDP student, Lilian Osborne, and 

requested additional information about ramón.  Jean-Paul and his colleague, Lilian Barro, later requested 
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5 kilograms of whole ramón seeds and and 5 kilograms of ramón flour for product testing at their 

laboratory in France.  While preparing the shipment, members of the Rainforest Alliance determined that 

an EU-specific regulation, called the Novel Food certificate, would be required in order to export the 

whole seeds to France.  Similar to other phytosanitary import requirements, the Novel Food certificate 

ensures that a particular plant-based product is incapable of germinating in the country that is importing 

the product.  Due to delays caused by the Novel Food certificate, the 5 kilograms of ramón flour was the 

only product that was successfully sent to Nestlé for product testing.  Months later, in May 2019, Jean-

Paul was contacted to learn about the results of the testing.  Jean-Paul did not share his results, but 

reiterated his interest in whole ramón seeds.  Due to Nestlé’s apparent interest in ramón, as they actively 

contacted UMN researchers without solicitation, and the immense potential of a commercial relationship 

with the world’s largest food and beverage company, Nestlé must remain a high-priority ramón prospect.  

Also, regarding the Novel Food certificate, UMN Food Science and Nutrition faculty member, George 

Annor, said that germination potential can be prevented by grinding the ramón seeds prior to shipment, 

thus rendering the Novel Food certificate unnecessary.   

2.3.5: UMN Research Assistance 

At the outset of this study, Teeccino’s Caroline MacDougall stated that there is a general lack of U.S. 

consumer knowledge about ramón seed and an associated need for effective marketing campaigns.  Per 

her recommendation, UMN faculty members who teach marketing, public relations, and journalism 

classes were contacted in Fall 2018 and asked about their willingness to use ramón seed as a real-world 

food product to study and promote. Faculty members of the following courses were contacted: 

Table 2-3: UMN courses contacted for ramón research collaboration 

Course Number Course Name College 
Faculty Member 

Contacted 

MKTG 6088 Strategic Marketing 
Carlson School of 

Management 
Dave Hopkins 

SSM 3503/5503 
Marketing of Bio-based 

Products 
CFANS Jeff Howe 

JOUR 3201 
Principles of Strategic 

Communication 
CLA Stacey Kanihan 

AECM 4444 
Food and Agricultural 

Marketing Campaigns 
CFANS Garrett Steede 

APEC 4451W/5451 Food Marketing Economics CFANS Hikaru Peterson 

 

Dr. Garrett Steede said that ramón seed research and promotion would be a good fit for his Food and 

Agricultural Marketing Campaigns course.  However, because the course was already underway, he said 

it would make more sense to include it in future years.  In addition to suggesting his course, Dr. Steede 
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also recommended pitching ramón seed to the UMN’s National Agri-Marketing Association (NAMA) 

team.  The NAMA team is comprised of undergraduate students that prepare a full marketing campaign 

for a selected product and then present it at a national competition.  The campaign encompasses all 

aspects of marketing including research, business strategy, action plan, finances, and measurement.  

Collin Motschke attended a NAMA meeting and presented ramón seed to the team.  Members of the 

NAMA team expressed limited interest in ramón.  Despite this, NAMA should remain a worthwhile 

UMN partner and promotional outlet for ramón in the future. 

After a brief meeting, Applied Economics professor Dr. Hikaru Peterson agreed to focus the latter half of 

her APEC 4451W/5451 Food Marketing Economics course on ramón seed.  The second part of the 

semester centered on two projects: case studies on food labels and market strategies based on economic 

and conjoint analysis.  Collin Motschke and Dr. Peterson slightly modified the projects to better fit 

ramón’s desired market segments and more closely align with desired research outcomes.  

Case Studies on Food Labels 

This project compelled students to conduct an in-depth study of six food labels (i.e. certifications) that are 

used to market products that are similar to ramón seed.  The following certifications were selected: Fair 

Trade Certified, Certified Vegan, Certified Gluten-Free, Non-GMO Project Verified, Certified Paleo, and 

Rainforest Alliance Certified.  The class was divided into groups and each group was assigned a 

certification.  At the end of the study, each group produced a final report and presentation that provided 1) 

a history of the label; 2) a discussion of relevant regulations, associated enforcement, and costs; 3) 

perceived and projected market performance of the label; and 4) a recommendation for ramón producers 

to pursue or disregard the label.  Table 2-4 provides an overview of students’ findings.  The students’ 

results were delivered to the RA. 

Table 2-4: Overview of Food Label Findings 

Food Label Name Logo Recommended for Ramón? Justification 

Fair Trade Certified 

 

 

Yes 

-Relatively inexpensive; 

Capital expenses and annual 

costs for certification are 

comparable to what RA pays 

for USDA organic 

certification 

-Acquisition process is 

comparatively simple 

-Market performance of Fair 

Trade Certified products are 

improving each year 

Certified Vegan  Yes 

-Relatively inexpensive; 

Capital expenses and annual 

costs for certification are 
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comparable to what RA pays 

for USDA organic 

certification 

-Once Certified Vegan label 

is obtained, it would be 

easier to integrate ramón into 

other certified finished 

products (e.g. 

snack/energy/protein bars, 

granola, etc.) 

-Promising market 

projections 

Certified Gluten-Free 

 

No 

-This label is not required by 

FDA in order to market a 

product as gluten-free 

-May make more sense for 

the ramón buyer (e.g. 

finished product 

manufacturer, consumer 

packaged good vendor, etc.) 

rather than producer to 

obtain the certificate 

Non-GMO Project Verified 

 

No 

-Relatively expensive 

-Considerable controversy 

around GMOs and history of 

this label 

 

Certified Paleo 

 

No 

-Products can be marketed as 

paleo-friendly without this 

certification 

-Consumers that are not on 

paleo diet may be confused 

or alienated by certification. 

Rainforest Alliance Certified 

 
 

No 

-Relatively expensive; high 

capital costs 

-Difficult to maintain 

standards 

 

Market Strategies Based on Economic and Conjoint Analysis 

The second project required students to design and execute a conjoint analysis of food products that are 

most likely to include ramón seed.  A conjoint analysis, also referred to a discrete choice model, is a 

market research technique that uses a survey to evaluate how a consumer values the attributes and 

associated levels of a given product.  Results from the analysis reveal information about a consumer’s 

decision-making process by determining which attributes or combination of attributes are considered most 

important.  This information is often used to market and determine a price point for a given product. 

The students were divided into groups; each group selected a ramón-friendly finished product.  The 

following products were selected: craft beer, energy bars, nutrition bars, granola, herbal tea, nutrition bar 
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and supplement powders.  Each group conducted preliminary market research on their selected products 

in order to identify relevant attributes and levels of each attribute.  Later, they developed and 

implemented a survey assessing consumer preferences.  After analyzing the results, each group prepared a 

final report and presentation that included recommendations for the RA.  Table 2-6 outlines each groups’ 

attributes, results, and overall recommendation. 
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Table 2-5: Overview of Conjoint Analysis Findings 

Product Attribute Level Results Recommendation 

Craft Beer 

Price 

$4.00/16oz: $8.99/6 pack of 12oz 

Price, additional ingredient, and purchase 

considerations had statistically significant 

effects on the rating of the product.  Survey 

respondents preferred craft beers at the 

lowest price level, with an additional/unique 

ingredient, and with a claim of 

environmental sustainability. 

Brew a low-priced ($4.50/16oz: $8.99/6 

pack of 12oz) ramón beer at local 

breweries with marketing efforts focused 

on its environmental benefits. 

$6.00/16oz: $10.99/6 pack of 12oz 

$8.00/16oz: 12.99/6 pack of 12oz 

Additional 

Ingredient 

Conventionally brewed beer (water, barley, 

hops) 

Beer brewed w/ additional/unique 

ingredient (e.g. ramón) 

Purchase 

Considerations 

Environmentally sustainable 

Socially sustainable 

Economically sustainable 

Energy Bar 

Price 

$6.37/package 

Price and flavor had statistically significant 

effects on the rating of the product; label 

claims did not have a statistically significant 

effect.  Survey respondents preferred energy 

bars at the lowest price level and with a 

chocolate flavor profile.  

Produce a low-priced ($6.37/pack), 

chocolate-flavored ramón energy bar. 

$7.37/package 

$8.37/package 

Flavor 

Chocolate 

Almond 

Dried Fruit 

Label Claims 

High protein 

High fiber 

Energy boost 

Granola 

Price 

$3.79/12oz package 

Price, nutritional content, and packaging had 

statistically significant effects on the rating 

of the product; the presence of gluten-free 

label did not have a statistically significant 

effect.  Survey respondents preferred a low-

priced granola that was high in protein and 

packaged in a bag. 

Produce a low-priced ($3.79/12oz 

package) ramón granola that is high in 

protein and packaged in a re-sealable 

bag. 

$5.49/12oz package 

$6.19/12oz package 

Nutritional 

Content 

High protein 

High fiber 

Label 
Gluten-free 

No label 

Packaging 

Re-sealable Bag 

Box 
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Herbal Tea 

Price 

$10.29/package  

Wellness characteristic was the only 

statistically significant determinant of rating.  

Survey respondents preferred herbal teas 

with an associated anti-anxiety/calming 

effect.  Though not statistically significant, 

there were slight preferences for herbal teas 

with USDA organic labels, at the 

$10.89/package price point, and with the 

dark roast flavor profile.   

Produce a ramón-based herbal tea that 

highlights its anti-anxiety/calming 

benefits.  A USDA organic label, a 

$10.89/package price point, and dark 

roast flavor profile could also be 

prioritized when producing a ramón-

based herbal tea. 

$10.89/package 

$11.49/package 

Flavor/Variety 

Hazelnut 

Dark roast 

Wellness 

characteristics 

Antioxidants 

Anti-anxiety/calming 

Certifications 

Fair Trade 

USA organic 

Non-GMO 

Nutrition Bar 

Price 

$1.39/bar 

Nutritional content and texture had 

statistically significant effects on the rating 

of the product.  Survey respondents preferred 

nutrition bars that are high in protein and 

have a crunchy texture.  Though not 

statistically significant, there were slight 

preferences for nutrition bars that were 

labeled as nut-free and contain 100 calories. 

Produce a ramón nutrition bar that is 

labeled as nut-free or gluten-free and 

high protein.  The bar should have a 

crunchy texture. 

$1.59/bar 

$1.79/bar 

Label 1 

Nut free 

Gluten-free 

Label 2 

100 calories 

High protein 

No added sugar 

Texture 

Crunchy 

Chewy 

Supplement 

Powder 

Price 

$13.99/bag 

Function was the only statistically significant 

determinant of rating.  Survey respondents 

preferred supplement powders that are used 

for post-workout recovery.   

Produce a ramón-based supplement 

powder that is marketed as a recovery 

drink.  Pair production with a marketing 

campaign to increase consumer 

awareness of ramón.   

$15.99/bag 

$17.99/bag 

Function 

Pre-workout 

Mass gainer 

Recovery 

Ramon 

Included 

Not included 
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2.4 - Conclusions and Recommendations 

Despite its opportunistic nature, the present study has produced a variety of findings that will be critical 

for future researchers and marketers of ramón seed.  Key conclusions and recommendations are outlined 

below. 

Producer and consumer awareness of ramón seed is low 

With the exception of Nestlé S.A., the only health food market stakeholders that had prior knowledge of 

ramón seed were those who were already using it their finished products (e.g. Dharma Trading Post – 

Gualala Roast).  Furthermore, no health food consumers that were either directly or indirectly involved 

with this study had expressed any level of familiarity with ramón seed prior to prompt from the 

researchers. This finding suggests an obvious need for improved consumer awareness in order to develop 

the U.S. ramón seed market. 

Recommendations 

Firstly, and most importantly, the sales and marketing efforts that are currently underway must be 

continued.  Relationships with the abovementioned high-potential clients, with a special emphasis on 

Patagonia Provisions, Gaia Herbs, and Nestlé S.A., should be fostered through periodic follow-up calls 

and/or messages.  Secondly, future ramón seed researchers and promoters should enlist the help of 

influencers in the U.S. health food market.  Bloggers, chefs, and influential Instagram users have notable 

impact in the marketplace and may be willing to learn about and endorse ramón seed as a desirable, up-

and-coming ingredient.  Thirdly, future attendance of the Natural Products Expo may help forge 

relationships with other potential ramón seed buyers.   

Ramón seed cannot compete in low-priced, commodity markets 

Throughout this study, market stakeholders accustomed to working with ingredients including common 

grains and cereals (e.g. snack bar manufacturers, alternative flour companies, brewers) commented on 

ramón’s comparatively high price.  Many indicated that the inclusion of ramón would negatively impact 

their profit margins and may render their product prices uncompetitive.  Ramón will likely remain an 

unattractive ingredient in this market until costs and prices are decreased.  That said, ramón currently has 

high potential in premium-priced markets (e.g. superfood powders). 

Recommendations 

While consumer awareness of ramón grows and production costs decrease, it will be imperative to seek 

out and penetrate niche, premium-priced health food market segments.  Findings from this study indicate 
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that research and marketing efforts related to the superfood powder market should continue.  Most 

urgently, superfood companies that have already been contacted should be called and/or emailed again.  

In addition to the superfood powder market, future researchers and marketers should consider segments 

that require unique nutrients that are found in ramón.  For example, during this study, one market 

stakeholder recommended marketing ramón to lactating mothers who often seek foods and/or 

supplements that are high in folic acid – a unique nutrient that ramón contains.   

Ramón’s production narrative is widely appreciated 

Most study participants found ramón’s history (a staple food of the ancient Maya) and current collection 

process (wild harvested by women’s cooperatives in the MBR) remarkably compelling.  Food companies 

with explicit social and/or environmental values (e.g. Patagonia Provisions, Gaia Herbs) expressed 

markedly strong interest in ramón’s production narrative for its positive impacts and associated marketing 

potential. 

Recommendations 

Prospective ramón clients that have products and values that are similar to those offered by ramón should 

be prioritized.  Furthermore, when establishing contact with these buyers, it is advisable to highlight 

ramón’s story.  Nutritional attributes may be viewed as fungible, or resources that are essentially 

interchangeable with other products.  For that reason, ramón’s differentiating characteristic may be its 

production narrative. 

The craft beer market may help springboard ramón seed into consumer consciousness 

Likely due, in part, to a thriving local craft brewery industry, interest in ramón beer remained high 

throughout this study.  In addition to Urban Growler and El Zapote, Fitger’s Brewhouse in Duluth, 

Minnesota also agreed to brew a ramón-infused beer.  The relative ease of convincing brewers to 

experiment with ramón reveals a potential promotional avenue for the seed in the future.  Importantly, the 

brewing of ramón-infused beer does not require much ramón seed, thereby minimizing its revenue 

potential in the craft beer market.  

Recommendations 

In short, the craft beer market should continue to be a key marketing avenue for ramón.  Craft beer 

remains popular, and as indicated in the abovementioned conjoint analysis, consumers appreciate unique 

ingredients like ramón in their beer.  A few craft beer-related activities should be prioritized.  First off, 

Urban Growler has agreed to can a ramón-infused beer variety, which would necessitate regular ramón 
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purchases and expand the distribution of and consumer exposure to ramón.  Future researchers and 

marketers should make sure this happens.  Secondly, the RA and UMN’s relationship to Cevercería 

Centro Americana S.A should continue to be nurtured.  The visiting of Deb Loch and Jill Pavlak to El 

Zapote Brewing Company could result in a ramón craft beer in Guatemala, which would not only increase 

awareness of ramón, but also require regular ramón purchases.  Thirdly, other Minnesota craft breweries 

could be contacted to brew a ramón beer.  Such an activity would help address local consumer awareness 

issues.    

Clear and consistent communication between supply chain partners will be vital to ramón’s future 

success 

While at Expo West 2018, members of the RA, Comité de Ramón, Cafinter S.A., and Teeccino had the 

opportunity to meet.  During these meetings, it was evident that ramón’s supply chain partners do not 

often coordinate to optimize the supply chain and discuss improvement areas.  Looking ahead, in order to 

address ramón seed market issues like price and availability, constant and transparent communication 

between partners will be required.   

Recommendations 

UMN researchers retain a unique and unbiased role in the ramón seed supply chain; they serve as 

advocates for the Guatemalan ramón seed harvesters and longtime partners of Teeccino and Cafinter S.A.  

Future UMN researchers should establish regular contact with each supply chain member throughout the 

year.  Additionally, they should facilitate occasional meetings between all members. 

Direct importation of ramón is not yet an option 

A couple times during this study, U.S. product developers requested direct import of ramón seed, thus 

bypassing the Guatemalan exporter, Cafinter S.A., and California-based importer, Teeccino.  The 

developers assumed that the elimination of intermediaries would simplify the transaction and therefore 

decrease overall costs.  Attempts at direct importation ultimately failed, however, due to an apparent lack 

of logistical experience.  This outcome suggests that, in the short-term, Cafinter S.A. and Teeccino are 

essential to the successful delivery of ramón seed. 

Recommendations 

Simply put, all ramón seed sales leads in the U.S. (samples for product testing, price quotes, etc.) should 

be forwarded to Teeccino.  UMN researchers should be apprised of future communications between sales 

prospects and Teeccino.  One exception to this protocol may be Nestlé S.A., as the RA may be able to 

offer unique logistical service to this potential client. 
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UMN research collaborations could offer promising opportunities  

UMN faculty and students from a variety of colleges and departments expressed interest in the study and 

promotion of ramón.  Instructors appreciated the real-world application and students were drawn to the 

high-impact potential of a product with environmental and social benefits.  Market development of ramón 

seed has the potential to be a university-wide effort.   

Recommendations 

First off, future researchers and marketers should consider the findings of students from the APEC 

4451W/5451 Food Marketing Economics when making strategic decisions about labeling, marketing, and 

pricing.  Students’ recommendations to pursue the Certified Vegan and Fair Trade Certified labels should 

be prioritized.  Secondly, other collaborations with UMN faculty and students should be considered.  Dr. 

Steede’s Food and Agricultural Marketing Campaigns course, the NAMA team and/or Grand Challenge 

Courses may offer immediate opportunities.  
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CHAPTER 3:  A REFLECTION ON SNOW FENCE AND RAMÓN 

ADOPTION 

3.1 - Introduction 

Both chapters of the present study were at least partially guided by the century-old social science concept 

of diffusion, an effort to understand how, why, and at what rate new technologies spread throughout a 

social system (Rodgers, 2003).  Beginning with French sociologist Gabriel Tarde’s seminal work, The 

Laws of Imitation, published in 1903, diffusion research gained traction in the United States during the 

1920s and 1930s.  Ryan and Gross’ 1943 hybrid corn seed study definitively established the study of 

diffusion as a cornerstone of technology transfer in the emerging field of rural sociology.  Since its rise to 

prominence in the American Midwest, the study of diffusion has been applied to a variety of other 

disciplines including psychology, communications, anthropology, marketing, epidemiology, systems 

analysis, public policy, education, geography, and economics, among others. (Ashley, 2009).  Similar to 

its diversity in application, diffusion research encompasses a variety of theoretical frameworks.  Mahajan 

and Peterson, for instance, offered a diffusion model that can be expressed as a set of complex differential 

equations (1985).  Alternatively, Hayami and Ruttan developed a model, inspired by the induced 

innovation hypothesis, that correlates changes in prices of the factors of production and landowners’ 

willingness to adopt new innovations (1971).   

Despite the copious number of diffusion-related studies and models produced over the last 100-plus years, 

none have been more influential, or more-cited, than Everett Rodgers’ 1962 diffusion of innovations 

theory, a framework inspired by and developed through the review and synthesis of hundreds of 

diffusion-related experiments.  What sets Rodgers’ theory apart is its systematic, comprehensive, and 

relatively straightforward description of the diffusion process.    

In order to understand the authoritative nature of Rodger’s theory, it is critical to lay out his four key 

elements of diffusion: innovation, communication channels, time, and social system.  First off, Rodgers 

defines an innovation as “an idea, practice, or object that is perceived as new by an individual or other 

unit of adoption” (2003).  Rodgers further elucidates that the adoption of a particular innovation is 

dependent on its relative advantage (i.e. the observed efficiency caused by the innovation compared to 

without the innovation), compatibility (i.e. the perceived consistency of the innovation with current 

values, experiences, and needs), complexity (i.e. difficulty to learn), trialability (i.e. ability to test), and 

observability (i.e. the degree to which the results can be seen).  
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The second key element of diffusion research pertains to communication channels, or “the means by 

which messages get from one individual to another” (Rodgers, 2003).  Mass media and interpersonal 

communication are examples of these channels; and, as Rodgers contends, they are the most effective 

means of sharing information about an innovation.  This is due to the finding that most people do not 

assess the utility of an innovation based on available scientific information, but rather through “subjective 

evaluations of near peers” (Rodgers, 2003).     

A third element of diffusion research is time, which is founded on the basic principle that the adoption of 

an innovation requires time.  Unlike other behavioral science research methods which are effectively 

timeless, diffusion research includes time as a key variable, especially as it pertains to the innovation-

decision process (see section 3.1.1).   

The last element of diffusion research is social system, which is defined as “a set of interrelated units that 

are engaged in joint problem solving to accomplish a common goal” (Rodgers, 2003).  The units can be 

individuals, informal groups, organizations and/or subsystems.  In other words, a social system is the 

collection of individuals that decide whether to adopt. 

3.1.1: Innovation-Diffusion Processes    

As indicated above, Rodgers argues that the diffusion of innovations occurs when a message to promote 

the adoption of a technology is transmitted (via communication channels), over time, to a particular social 

system.  Another vital part of Rodgers’ framework is his five-step decision-making process.  Referred to 

as the innovation-decision process, this method outlines how a person progresses from first learning of an 

innovation, to developing an opinion, to deciding whether to adopt, to implementing, to confirming 

whether to continue using the innovation (Rodgers, 2003).        
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Figure 3-1: The innovation-decision process (Rodgers, 2003) 

Step one refers to an individual’s first exposure to an innovation; at this stage, very little is known about 

the innovation, besides that it exists.  In step two, the individual has cultivated interest in and begins to 

form an attitude toward the innovation.  By step three, the individual decides whether to adopt or reject 

the innovation.  In step four, the individual employs the innovation and evaluates its efficacy.  Lastly, in 

step five, the individual decides whether to continue using the innovation as a result of its observed 

outcomes. 

3.1.2: Criticisms of Rodgers’ Diffusion of Innovations 

In spite of its pervasiveness in diffusion research circles, Rodgers’ framework is accompanied by a 

number of well-established critiques.  First, some scholars argue that Rodgers’ model has a pro-

innovation bias, and thus suggests that deviations from the status quo (i.e. innovations) are always good 

for a potential adopter (Kelly, 2012)  A second, perhaps more salient criticism relates to Rodgers’ 

emphasis on individual adopters, rather than a more nuanced focus on an entire group and/or society.  The 

process of diffusion, critics argue, is “inherently social”; thus, the unique resources, context, and 

pressures of a particular social system must be considered when evaluating decision-making and 

technology transfer (Kelly, 2012). 
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In order to address Rodgers’ underemphasis on social system impacts in the diffusion process, some 

scholars factor in other assets and constraints inherent to a particular group.  In his doctoral dissertation, 

Dean Current contends that innovation decisions made by a social system (farmers, more specifically) are 

conditioned by the system’s resources (land, labor, and capital), knowledge of the innovation and 

alternatives, and motivation to implement and adopt an innovation (2000).  Current also argues that 

adoption decisions are influenced by a variety of other contextual factors.  These include socio-cultural 

(e.g. norms, taboos), political-institutional (e.g. access to/involvement with organizations and agencies), 

economic (e.g. financial health), and biophysical (e.g. biological or ecological limitations) constraints. 

Besides its exclusion of the abovementioned resources and contextual factors, another notable criticism of 

Rodgers’ framework pertains to its limitation to the passive, rather than active, spread of innovations.  Put 

simply, Rodgers’ approach applies to the spontaneous diffusion of a new technology or idea; it is not as 

pertinent to “active and planned efforts to persuade target groups to adopt an innovation” (Ashley, 2009).  

So, as soon as an outside agency, organization, etc. promotes an innovation (i.e. implements a diffusion 

strategy to address adopters’ information gaps and/or constraints), Rodgers’ innovation-decision process 

is disrupted.  In an effort to address this, Current provides an addendum to Rodgers’ adoption model by 

incorporating a group’s resources, contextual factors, and a diffusion strategy (Figure 3-2).  Though the 

model explicitly refers to a farmer as the adoption unit, the framework can be applied to many other 

social systems. 

 

Figure 3-2: Current's diffusion strategy model (Current, 2000) 
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3.2 - The Diffusion Strategy Model, as Applied to Snow Fences and Ramón 

Discernably, the innovations (i.e. technologies) evaluated in the present study were snow fences and 

ramón seed.  The unit of adoption (i.e. social systems) for the snow fence research were Minnesota 

landowners in four snow problem corridors, while the unit of adoption for the ramón research were health 

food market stakeholders. 

Both projects in this study employ a diffusion strategy.  In the snow fence project, MnDOT is functioning 

as an outside intervenor attempting to promote adoption of snow control measures among Minnesota 

landowners.  In the ramón project, UMN researchers are marketing the seed to high-potential stakeholders 

in hopes of generating interest, establishing commercial relationships, and ultimately promoting 

widespread uptake of ramón.  For that reason, Current’s diffusion strategy model is more compatible with 

the present study than Rodgers’ more passive innovation-decision process.   

As a final reflection on the findings of this study, the following tables use Current’s model to summarize 

some of key resource constraints, contextual factors, and diffusion strategies employed or recommended 

in the snow fence and ramón projects.  The charts are intended to be a high-level synopsis, not a 

comprehensive visual of all learnings derived from the study.  It is also important to note that the bulk of 

both studies were dedicated to the uncovering of adopter constraints and contextual factors that impact 

adoption.  Future researchers would expectantly incorporate these findings into the development of more 

robust diffusion strategies that would increase overall adoption of snow fences and ramón seed.  

 

 

 

 

 

 

 

 



3-6 

 

Figure 3-3: Contextual factors and diffusion strategies conceived in snow fence project 

Contextual Factors 

Include landowner resources (land, labor, capital), knowledge, and 

motivation 

Diffusion Strategies 

Include strategies employed during outreach/promotion phase of 

project and recommended strategies 

Social-cultural 

Snow fences not a cultural norm -Pilot snow fence establishment in high-need, high-visibility area to 

increase familiarity with innovation and facilitate peer influence 

-Media campaign (TV, radio, print publications, social media, etc.) 

to improve overall program awareness 

-Identification of local snow fence champions to advocate for 

program 

General lack of knowledge about program 

Aesthetic concerns; “it’s not how a field 

should look” 

Political-institutional 

Complicated registration process -Strategic partnerships with influential organizations (SWCDs, 

NRCS, etc.) to allay technical concerns 

-Emphasis on MnDOT's tailored approach to communicate 

willingness to meet landowners' unique needs and improve trust 

Lack of access to technical assistance 

Anti-government sentiment 

Economic 

Lack of knowledge about program 

compensation 

-Promotional messaging that emphasizes program compensation 

-Improved understanding of landowners’ willingness to accept, to 

improve desirability of compensation payment 

Insufficient compensation 

Loss of productive acres 

Tax and insurance implications 

Limited time and resources to dedicate to 

operation and maintenance 

Biophysical 

Increased soil moisture/delayed spring 

planting 

-Emphasis on MnDOT's variety of snow fence options to 

communicate land use accommodations, etc. 

Weed and soil nutrient problems caused by 

living snow fences 

Tile drainage issues 

Increased soil compaction 

Shading out of crops 

 

Figure 3-4: Contextual factors and diffusion strategies conceived in ramón seed project 

Contextual Factors 

Include landowner resources (land, labor, capital), knowledge, and motivation 

Diffusion Strategies 

Include recommended strategies 

Social-cultural 

General lack of knowledge about ramón seed  -Continued fostering of existing commercial relationships 

to encourage sales 

-Collaborations with influencers in health food market 

(bloggers, chefs, Instagramers) to increase consumer 

awareness 

-Media campaigns with help from UMN students and 

faculty to increase consumer awareness 

-Attendance of Natural Products Expo 

-Sustained activity in craft beer market 

-Acquirement of select food labels (Vegan, Fair Trade) 

Flavor not totally compatible with US consumer 

palate 

Food labels and are important to improve market 

attractiveness 

Nutritional attributes are important to improve 

market attractiveness 

Political-institutional Direct importation of ramón is not yet an option 
-Leverage existing importation channels; avoid direct 

importation   

Economic 
Price is of paramount importance in commodity 

markets 

-Target premium-priced specialty markets, where ramón 

can compete 

Biophysical 

Total production capacity of ramón seed in MBR is 

unknown -Target companies with relatively low volume 

requirements  

-Once production capacity is known, share with 

prospective buyers  

Ecosystem impacts of ramón harvesting are 

unknown 

Prospective buyers have high volume requirements 
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FINAL THOUGHTS 

Years from now, people will ask me, “Collin, what did you learn in your Master’s research?”  I plan to 

answer the question in one of two ways.  Option 1: An hours-long presentation on the history, 

justification, and methodology I used to evaluate snow fence and ramón seed adoption.  Option 2: A brief, 

cryptic, and somewhat trite, comment about the surprisingly complex process that individuals undergo in 

order to make behavioral decisions.  Maybe something like… “I learned that people have plenty of good 

reasons not to adopt good innovations.” 

As I reread the previous paragraph, I should probably develop a third option…maybe something less 

extreme. 
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APPENDIX A: IRB EXEMPTION FORM 
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APPENDIX B: MAPS OF IDENTIFIED CORRIDORS 

TH 2 – MnDOT District 2 – Polk County 

 

TH 210/169 – MnDOT District 3 – Aitkin County 
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TH – 250 – MnDOT District 6 – Fillmore County 

 

 

TH – 4 MnDOT District 7 – Brown and Watonwan Counties 

Brown County 
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Watonwan County 
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APPENDIX C: LISTENING SESSION SCRIPTS AND QUESTIONS 

 Community Listening Session – Introduction 

Good evening, everyone, and welcome.  Thanks a lot for taking the time to join us and to talk about a 

rather timely issue – snow problems and snow control measures in [Insert County].  For those of you who 

may not be familiar, snow control measures, including Living Snow Fences, are trees, shrubs, native 

grasses, cornstalks, fences or other structures located along roads that trap snow as it blows across fields.  

Also, if you’re not familiar, MnDOT has a snow control program to promote these types of measures.  

My name is Collin Motschke and this is Dean Current and we are with the University of Minnesota.  We 

are working with Dan Gullickson, the MnDOT Snow Control Program Coordinator and a MnDOT 

Technical Advisory Panel (TAP) to get some input from key community members in areas that have 

documented snow control problems.  

 

Blowing and drifting snow on roadways cause accidents resulting in injury and sometimes death, increase 

expenses for road plowing and maintenance and salt application leads to environmental problems in water 

bodies in Minnesota. 

 

We, along with MnDOT, will be using your comments to help develop a landowner survey in [Insert 

County] and to shape outreach efforts provided by MnDOT.  We would like your input about existing 

snow problems in the area, the community’s perceptions of snow control measures, and potential barriers 

that might prevent local landowners from adopting snow control measures.  The hope is to make 

MnDOT’s snow control program more beneficial to both participating landowners and the state of 

Minnesota.  

 

You were invited here today because each of you plays a critical role in public safety and civic 

engagement in your community.  Furthermore, because you live in the area, you are likely very familiar 

with winter road conditions and you’ve probably heard other community members talk about snow 

problems and snow control measures.  We understand that this is an extremely busy time of year for you – 

so we can’t thank you enough for attending. 

 

First off, I wanted to point out that there will be no wrong answers during this discussion.  We are just as 

interested in your negative feedback as we are about your positive feedback.  As a matter of fact, 

sometimes the negative feedback is more helpful.  So, you can certainly disagree with other folks in this 

conversation, but please be respectful of everyone’s opinion.   

 

As you can see, we will be recording our discussion, so that we don’t miss any of your comments.  

Oftentimes, people say great things during these conversations, but we simply aren’t fast enough to write 

everything down.  We’re on a first name basis tonight but will not be using any of your names in our 

reports.  To reiterate, we will keep your comments completely confidential.  If any of you would rather 

not have the session recorded, please let us know. 

 

There are a few things that will make this conversation run smoother.  First, it will work best if only one 

person talks at a time.  I apologize in advance if I jump in, interrupt, or call on one of you.  I just want to 

make sure that everyone has a chance to speak and that we can get through all the questions.  Secondly, 

this will be more interesting if you treat this like a conversation.  If someone says something, don’t 

hesitate to follow up on it or share a different point of view.  And don’t feel like you need to address your 

comments to me.  Thirdly, let’s be informal this evening.  So, feel free to get up, grab some more food, or 

use the bathroom. 
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One last thing – please silence your cell phone.  If you need to answer a call, we ask that you do so 

quietly and then return to the conversation as soon as you can.  My role here is to guide the conversation 

by asking questions.  But more than anything, my job is to listen to what you have to say. 

 

Okay – let’s start.  We’ve asked you to place cards in front of you so that we’re able to address each other 

by name during the conversation.  Let’s begin by going around the table.  Starting with you, [Call on 

participant], tell us your name, your job title or role here in the community, and share the best part of 

living in [Insert County], as if you were sharing it with someone who has never been to [Insert 

County]…like me.  

 

Community Listening Session – Questions 

Introductory:  

1. Tell me about snow problems in [Insert County].  

a. Considering each of you has a different role within the community, each of you likely has 

a different perspective of and experience with snow problems. 

b. Based on your role, what are the most severe snow problems in the area and where do 

they typically occur? 

2. Now, I’d like to hear about the perspectives of people outside of this circle.  Think back to a time 

when someone you know (perhaps a friend or family member) was complaining about snow 

problems on a state or county highway in this area.   

a. What were their complaints? 

b. In your view, how important are clear roadways to local community members? 

 

Transition: 

3. What do you think are the best ways to address snow problems in [Insert County] 

4. What do you know about snow control measures and MnDOT’s snow control program? 

5. What do local community members know about snow control measures and MnDOT’s snow 

control program? 

a. How do you think they originally found out about snow control measures? 

 

Key Questions: 

Now, let’s talk about why or why not a landowner in your community would be interested in 

participating in MnDOT’s snow control program.  In other words, what would influence a 

landowner’s decision to install a snow control measure on his or her property?   

6. To begin, I’d like to hear what would prevent a landowner from joining the program. 

a. Using the [Insert Post-It color] Post-Its in front of you, I’d like you to write down what 

you think are the 3 biggest constraints to participating in the program.   

b. OK, let’s go around the circle and provide a brief explanation of each constraint that you 

wrote down. 

7. Now, using the [Insert Post-It color] Post-Its, I’d like you to jot down what you think would be 

the 3 most effective ways to encourage a landowner to participate in the program.    

a. Just like with the constraints, I now want to hear about each of the incentives you wrote 

down.  

b. Do you think landowners would appreciate public recognition (road signs, 

announcements in newspapers on the news, etc.) for participation in the program? 

8. As you know, it is common for landowners to rent or lease their land to neighbors, corporate 

famers, hunters, etc.  Therefore, it’s difficult to determine who makes land-use decisions on a 

given piece of property.  How can MnDOT address this when trying to promote snow control 

measures? 

a. In other words, what are ways MnDOT can promote snow control measures when we 

don’t know who makes land-use decisions on a piece of land?  
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9. As a part of this project, we are developing an online networking tool that allows landowners to 

learn from each other and discuss their experience with snow control measures.  Do you think 

landowners would use a resource like that?  Why or why not? 

a. Can you think of a more effective way to enable communication between landowners to 

discuss snow control measures?   

10. Can you think of ways that the community and community organizations might promote greater 

adoption of snow control measures? 

 

End Questions:  

11. If you had one minute to give advice to the MnDOT folks overseeing this project, what would 

you say? 

a. In other words, what would be the best way to improve landowner adoption of snow 

control measures in [Insert County]? 

12. We’ve had a great discussion today, thanks a lot for that!  Our notes from the conversation today 

include the following key points __________.  How well does that capture what was said here?  

Have we missed anything? 

13. Is there anything that you came wanting to say that you didn’t get a chance to share? 

 

Reserve Questions (if there’s extra time remaining): 

14. Is it confusing to call these roadside barriers “snow control measures”?  Can you think of a better 

term that is more easily understood by MnDOT and the general public? 

In your experience, how do landowners prefer to be contacted (phone, in-person, Facebook)?  What time 

of year is best to contact landowners? 

MnDOT District Listening Session – Introduction 

Good afternoon, everyone, and welcome.  Thanks a lot for taking the time to join us and to talk about a 

rather timely issue – snow problems and snow control measures in [Insert District #].  For those of you 

who may not be familiar, snow control measures, including Living Snow Fences, are trees, shrubs, native 

grasses, cornstalks, fences or other structures located along roads that trap snow as it blows across fields.  

Also, if you’re not familiar, MnDOT has a snow control program to promote these types of measures.  

My name is Collin Motschke and this is Dean Current and we are with the University of Minnesota.  We 

are working with Dan Gullickson, the MnDOT Snow Control Program Coordinator and a MnDOT 

Technical Advisory Panel (TAP) to get some input from district staff members in areas that have 

documented snow control problems.    

 

We, along with MnDOT, will be using your comments to help develop a landowner survey and to shape 

outreach efforts provided by MnDOT.  We would like your input about existing snow problems in the 

area, community members’ perceptions of snow control measures, and potential barriers that might 

prevent landowners from adopting snow control measures.  The hope is to make MnDOT’s snow control 

program more beneficial to both participating landowners and the state of Minnesota.  

 

You were invited here today because you, as MnDOT district staff members, are very familiar with winter 

road conditions in the area; and, because you live in the community, you likely have had a chance to 

listen to what people say about snow problems and snow control measures.  We understand that this is an 

extremely busy time of year for you – so we can’t thank you enough for attending. 

 

First off, I wanted to point out that there will be no wrong answers during this discussion.  We are just as 

interested in your negative feedback as we are about your positive feedback.  As a matter of fact, 
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sometimes the negative feedback is more helpful.  So, you can certainly disagree with other folks in this 

conversation, but please be respectful of everyone’s opinion.   

 

As you can see, we will be recording our discussion, so that we don’t miss any of your comments.  

Oftentimes, people say great things during these conversations, but we simply aren’t fast enough to write 

everything down.  We’re on a first name basis tonight, but will not be using any of your names in our 

reports.  To reiterate, we will keep your comments completely confidential.  If any of you would rather 

not have the session recorded, please let us know.   

 

There are a few things that will make this conversation run smoother.  First, it will work best if only one 

person talks at a time.  I apologize in advance if I jump in, interrupt, or call on one of you.  I just want to 

make sure that everyone has a chance to speak and that we can get through all the questions.  Secondly, 

this will be more interesting if you treat this like a conversation.  If someone says something, don’t 

hesitate to follow up on it or share a different point of view.  And don’t feel like you need to address your 

comments to me.  Thirdly, let’s be informal this evening.  So, feel free to get up, grab some more food, or 

use the bathroom. 

 

One last thing – please silence your cell phone.  If you need to answer a call, we ask that you do so 

quietly and then return to the conversation as soon as you can.  My role here is to guide the conversation 

by asking questions.  But more than anything, my job is to listen to what you have to say. 

 

Okay – let’s start.  We’ve asked you to create name cards more for Dean and I’s benefit, as I assume most 

of you already know each other, or are at least familiar with each other’s role within MnDOT.  Let’s 

begin by going around the table.  Starting with you, [Call on participant], tell us your name, your job title, 

and share your favorite activity to do in your free time.  

 

MnDOT District Listening Session – Questions 

Introductory:  

1. Tell me about snow problems in [Insert District #]. 

a. Considering each of you has a different expertise within MnDOT, each of you likely has 

a different perspective on snow problems in the area. 

b. Based on your role within the department, what are the most severe snow problems in the 

area and where do they typically occur? 

2. Now, I’d like to hear about the perspectives of people outside of MnDOT.  Think back to a time 

when someone you know (outside of MnDOT) was complaining about snow problems on a state 

highway in your district.   

a. What were their complaints? 

b. How important are clear roadways to local community members? 

 

Transition: 

3. How much do you know about the MnDOT snow control program? 

4. Generally speaking, what do local community members know about snow control measures and 

MnDOT’s snow control program? 

5. Think back to when you first heard about MnDOT’s snow control program.  What were your 

initial thoughts about it? 

 

Key Questions: 

Now, let’s talk about why or why not a landowner in [Insert District #] would be interested in 

participating in MnDOT’s snow control program.  In other words, what would influence a 

landowner’s decision to install a snow control measure on his or her property?   

6. To begin, I’d like to hear what would prevent a landowner from joining the program. 
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a. Using the [Insert Post-It color] Post-Its in front of you, I’d like you to write down what 

you think are the 3 biggest constraints to participating in the program.   

b. OK, let’s go around the circle and provide a brief explanation of each constraint that you 

wrote down. 

7. Now, using the [Insert Post-It color] Post-Its, I’d like you to jot down what you think would be 

the 3 most effective ways to encourage a landowner to participate in the program.    

a. Just like with the constraints, I now want to hear about each of the incentives you wrote 

down.  

b. Do you think landowners would appreciate public recognition (road signs, 

announcements in newspapers on the news, etc.) for participation in the program? 

8. As you know, it is common for landowners to rent or lease their land to neighbors, corporate 

famers, hunters, etc.  Therefore, it’s difficult to determine who makes land-use decisions on a 

given piece of property.  How can MnDOT address this when trying to promote snow control 

measures? 

a. In other words, what are ways MnDOT can promote snow control measures when we 

don’t know who makes land-use decisions on a piece of land?  

9. As a part of this project, we are developing an online networking tool that allows landowners to 

learn from each other and discuss their experience with snow control measures.  Do you think 

landowners would use a resource like that?  Why or why not? 

a. Can you think of a more effective way to enable communication between landowners to 

discuss snow control measures?   

End Questions:  

10. If you had one minute to give advice to Dan Gullickson and the TAP overseeing this project, 

what would you say? 

a. In other words, what would be the best way to improve landowner adoption of snow 

control measures in [Insert District #]? 

11. We’ve had a great discussion today, thanks a lot for that!  Our notes from the conversation today 

include the following key points __________.  How well does that capture what was said here?  

Have we missed anything? 

12. Is there anything that you came wanting to say that you didn’t get a chance to share? 

 

Reserve Questions (if there’s extra time remaining): 

13. Is it confusing to call these roadside barriers “snow control measures”?  Can you think of a better 

term that is more easily understood by MnDOT and the general public? 

14. In your experience, how do landowners prefer to be contacted (phone, in-person, Facebook)?  

What time of year is best to contact landowners? 
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Access Code: 

________ 

APPENDIX D: PRE-OUTREACH SURVEY INSTRUMENT 

Snow Control Measures: 

A Survey of Landowners Along Highway [Insert Highway 

#] 

 

 

 

 

 

 

 

 

 

 

 

 

 

Before you begin: 

We are conducting this survey to better understand landowners’ knowledge and perceptions of snow 

control measures along [Insert Highway #].  This is an effort to improve public safety and reduce costs 

associated with blowing and drifting snow.  The survey is voluntary and confidential.  It should take 

about 15-20 minutes to complete this questionnaire.  Please answer the questions as completely as 

possible. 

Once you’ve completed the survey: 

Please fold it in half and mail it back in the enclosed self-addressed stamped envelope. 
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Thank you for your help! 

I. Snow Problems 

We would like to begin by asking you about your perceptions of snow problems along [Insert 

Highway #] 

MnDOT characterizes a snow problem area as a section of roadway that continually experiences 

issues caused by blowing and/or drifting snow.   

1. Are you aware of snow problem areas along [Insert Highway #]? (Choose one) 
[  ] Yes  [   ] No  [  ] Don’t know  Other (please 

specify)____________________ 

 
2. Are you aware of the following snow-related problems occurring along [Insert Highway #]? 

(Please check all that apply) 
[   ] Whiteouts (blizzard conditions that 

 reduce visibility to near zero) 
[   ] Spinouts 
[   ] Cars in ditches 
[   ] Car accidents 

 
[   ] Fatalities 
[   ] I am unaware of snow-related problems 
[   ] Don’t know 
Other (please specify) ____________________ 

 
3. How important to you are clear roadways (those free of snow and ice) in the wintertime? (Choose one) 

[   ] Not important 
[   ] Slightly important 
[   ] Moderately important 
[   ] Very important 

[   ] Don’t know 
Other (please specify) ____________________ 

 

 
4. In your opinion, which of following are potential environmental impacts of salt application on Minnesota 

roadways? (Please check all that apply)  
[   ] Decreased health of aquatic

 ecosystems 

[   ] Decreased water quality 

[   ] Salinization of soils 

[   ] Fish kill 

[   ] Delayed freezing of lakes 

[   ] Earlier ice-outs 

[   ] None of the above 

[   ] Don’t know 

Other (please specify) ____________________ 
 

 

 

 

II. Snow Control Measures 
Next, we would like to ask about your knowledge of snow control measures and MnDOT’s snow control program. 
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Snow control measures are structures along roads that trap snow as it blows across fields before landing on the 
roadway.  These measures, sometimes referred to as snow fences, include trees, shrubs, native grasses, cornstalks, 
fences and earthwork (the raising of the road grade or flattening of the backslope).  MnDOT’s snow control program 
aims to promote these types of snow control measures by paying landowners to install snow control measures on 
their property. 

 
5. Are you aware of MnDOT’s snow control program? (Choose one) 

[  ] Yes  [   ] No  [  ] Don’t know  Other (please specify) ____________________ 

6. Do you currently use any snow control measures on your property along [Insert Highway #]? (Choose one) 
[   ] Yes 
[   ] No 
If Yes, please specify the type of snow 
control measure 
____________________ 

[   ] Don’t know  
Other (please specify) ____________________

 

7. Please indicate your familiarity with each of the listed snow control measures. (Select only one box for each 
snow control measure) 

Type of Snow Control 
Measure 

 

I am aware of 
this measure 

I have seen this 
measure 

I know someone who 
has implemented this 

measure 

I am not aware of 
this measure 

a. Standing corn rows  
 
 

☐ ☐ ☐ ☐ 

b. Living snow fences 
(using trees, 
grasses, and 
wildflowers) 

☐ ☐ ☐ ☐ 

c. Stacked corn and/or 
hay bales 
 

☐ ☐ ☐ ☐ 

d. Windrowed snow 
berms 
 

☐ ☐ ☐ ☐ 

e. Temporary snow 
fences (4ft tall 
orange fences) 

☐ ☐ ☐ ☐ 

f. Permanent 
structural snow 
fences 
 

☐ ☐ ☐ ☐ 

g. Earthwork (raising 
road grade or 
flattening 
backslope) 

☐ ☐ ☐ ☐ 

 

8. Are you aware of the following resources offered through MnDOT’s snow control program? (Please check all 
that apply) 

[   ] Living Snow Fences website 

[   ] Incentive payments 

[   ] Web-Based Cost-Benefit Tool 

[   ] Vendor registration process 

[   ] Don’t know 

Other (please specify) _________________
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9. Are you interested in learning more about MnDOT’s snow control program? (Choose one) 
[   ] Yes 

[   ] No 

[   ] Need more information 

[   ] Don’t know 

Other (please specify) ___________________

10. If the highway in front of your property were identified as a snow problem area and you were paid to install a 
snow control measure, how interested would you be in participating in MnDOT’s snow control program? 
(Choose one)  

[   ] Not at all interested 

[   ] Somewhat interested 

[   ] Very interested 

[   ] Need more information  

[   ] Don’t know 

Other (please specify) ____________________ 
 

[   ] I currently use a snow control measure on my 

property

11. Which of the following would you prefer as ways to learn more about MnDOT’s snow control program? (Please 
check all that apply)  

[   ] Community outreach meetings,  
led by MnDOT staff 

[   ] Group meetings with your 

neighbors, led by MnDOT staff 

[   ] Individual visits to your property by

 MnDOT staff 

[   ] I have no preference 

[   ] Need more information 

[   ] Don’t know 

Other (please specify) ____________________ 
 

[   ] I do not want to learn more about the program

12. How would you rate your experience with MnDOT employees? (Choose one) 
[   ] Very negative 

[   ] Somewhat negative 

[   ] Somewhat positive 

[   ] Very positive 

[   ] Don’t know 

Other (please specify) ____________________ 
 

[   ] I have no prior experience with MnDOT employees

 

 

III. Willingness to Adopt Snow Control Measures 
In this section, we would like to learn about your willingness to adopt a snow control measure on your property 
along [Insert Highway #].  We would appreciate your input, even if you are currently not interested in participating 
in the program. 
 
13. Which of the following would help you adopt a snow control measure on your property? (Please check all that 

apply) 
[   ] Monetary incentives 
[   ] Knowing that my neighbors are

 participating in the program 

[   ] Testimonials from landowners that 
have already adopted a snow control 
measure  
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[   ] Opportunities to connect with 
landowners that have already adopted 
a snow control measure 
[   ] Public recognition (roadside signs, 
announcements, articles in newspaper, 
etc.) 
[   ] Training from MnDOT on snow

 control measures 
[   ] Gaining knowledge of the public

 safety benefits 

[   ] Help from local SWCD with maintenance and 
equipment 
[   ] None of the above 
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I have already adopted a snow control measure on 
my property    

14. Which of the following would prevent you from adopting a snow control measure on your property?  (Please 
check all that apply) 

[   ] It may take too much time 
[   ] It might take land out of production 
[   ] It could require too much

 maintenance 
[   ] It may be an inconvenience to

 farming operations (equipment
 maneuverability, tillage, etc.) 

[   ] It may require equipment I don’t
 have 

[   ] It could have impacts on tile 
drainage 
[   ] It could increase soil moisture and 
delay spring planting 

[   ] It may require me to combine in the
 spring 

[   ] It might affect my herbicide and pesticide spraying 
[   ] It could take away soil nutrients from my crops 
[   ] It may shade out my crops 
[   ] It could have insurance implications 
[   ] It could affect access to my property 
[   ] I don’t trust government agencies 
[   ] None of the above 
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I have already adopted a snow control measure on 
my property    

 
15. Which of the following snow control measures would you be most interested in adopting on your property? 

(Please check all that apply) 
 [   ] Standing corn rows 

 [   ] Structural snow fences 

 [   ] Windrowed snow berms 

 [   ] Living snow fences (using trees,

 native grasses, and wildflowers) 

 [   ] Stacked corn and/or hay bales 

 

 

 

[   ] Food and/or nut bearing plants 

[   ] None of the above 

[   ] Need more information  

[   ] Don’t know    

Other (please specify) ____________________ 
[   ] I have already adopted a snow control measure on 
my property      

 

16. As mentioned above, MnDOT’s snow control program offers incentive payments for landowners that adopt 
snow control measures on their property.  If you were to implement a snow control measure, how would you 
prefer to receive your incentive payment? (Choose one) 

[   ] One-time lumpsum 
[   ] Yearly installments 
[   ] I have no preference 

 
 
 

[   ] Need more information  
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I am already enrolled in the program      
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17. In order to participate in MnDOT’s snow control program, landowners must sign a contract confirming the 
duration for which they will implement a snow control measure.  If you were to adopt a snow control measure, 
what type of contract would you prefer? (Choose one) 

[   ] Short-term (one-year) 
[   ] Long-Term (multi-year) 
[   ] I have no preference 

 
 
 
 
 

[   ] Need more information 
[   ] Don’t know 
Other (please specify) ____________________ 

 
[   ] I have already adopted a snow control measure on 
my property      

 
 

18. The incentive payments offered by MnDOT’s snow control program aim to encourage landowner participation 
and offset costs of maintenance activities.  The types of maintenance activities vary by snow fence type. Some 
fence types, like structural fences, require little to no maintenance by the landowner.   If you were to adopt a 
snow control measure, would you be willing to perform the following maintenance activities?  (Please check all 
that apply) 

[   ] Watering 
[   ] Weeding 
[   ] Pruning 
[   ] Planting 
[   ] Replanting  
[   ] Harvesting 
[   ] Need more information 

[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I am not willing to perform any maintenance 
activities 
 

 

 

IV. Personal Involvement and Sources of Information  
Now, we would like to find out what sorts of activities you’re involved in and where you get your news and 
information.  Your answers are voluntary and confidential. 

 
19. Which of the following groups, organizations, etc. do you belong to? (Please check all that apply) 

[   ] Clubs (Rotary, Kiwanis, etc.) 
[   ] Associations (community 
development, conservation, labor 
unions, etc.)    
[   ] Farming associations (Corn/Soybean 
Growers, etc.) 

[   ] Charities 
[   ] Church groups 
[   ] Cooperatives 
Other (please specify) ____________________ 

 
20. If you are willing, please write in the names of the groups, organizations, etc. to which you belong. 

 
21. Which of the following social media channels do you use? (Please check all that apply) 
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[   ] Individual Facebook pages 
[   ] Community Facebook groups 
[   ] Company/agency/organization

 Facebook pages 
[   ] Commodity group (Corn/Soybean

 Growers, etc.) email lists 
[   ]  Farm organization (Farm Bureau,

 etc.) email lists 

[   ] Twitter 
[   ] Instagram 
[   ] YouTube 
[   ] LinkedIn 
[   ] Don’t know 
Other (please specify) ____________________ 

 
[   ] I don’t use social media

 
22. Where do you get information about winter driving conditions? (Please check all that apply) 

[   ] TV 
[   ] Radio 
[   ] Newspaper 
[   ] Facebook 
[   ] Family 
[   ] Neighbors 
[   ] Internet 

[   ] Social media  
[   ] Snowplow drivers 
[   ] MnDOT website 
[   ] 511 phone app 
[   ] Don’t know 
Other (please specify) ____________________

 



D-8 

 

23. Where do you seek information when making land-use decisions about your property? (Please check all that 

apply) 

[   ] Neighbors 
[   ] Family 
[   ] Crop consultants/Agronomists 
[   ] Farm equipment suppliers/Seed

 dealers 
[   ] Farming associations

 (Corn/Soybean Growers, etc.)  
[   ] Local grain elevator  

[   ] My banker 
[   ] SWCD/NRCS 
[   ] USDA Farm Service Agency (FSA) 
[   ] UMN Extension Services 
[   ] Minnesota Department of Agriculture (MDA) 
[   ] MnDOT 
[   ] Don’t know 
Other (please specify) ____________________ 

 
24. What organizations or publications are your trusted source of information regarding farming practices and 

farming industry news?   

 

 

V. Background Information and Your Property 
Lastly, we would like to gather some background information about you and your property along [Insert Highway #].  
We would also like to reiterate that your answers are voluntary and confidential. 
 

25. Which of the following best describes the nature of your property? (Choose one)  
[   ] Single family farm (a farm owned

 by one nuclear family) 
[   ] Multi-family farm (a farm owned by

 extended family members) 
[   ] Corporate farm 
[   ] Land trust 

[   ] Commercial 
[   ] Residential (not farmed) 
[   ] Recreational 
[   ] Leased to others 
[   ] Don’t know 
Other (please specify) ____________________ 

26. Which of the following statements best describes how you use your property? (Please check all that apply) 
[   ] I live there, but I do not farm 
[   ] I am actively farming the property 
[   ] I am actively farming, and I also rent 
land that I farm 
[   ] A family member is actively farming 
the property 
[   ] I rent the property to another

 farmer 

[   ] I rent the property to a corporate farm 
[   ] I use the property for recreational purposes 
[   ] I lease the land to others for recreational purposes 
[   ] I keep the land out of production for a conservation 
easement 
[   ] Don’t know 
Other (please specify) ____________________ 

 
27. Who makes decisions about how to use your property? (Choose one)  

[   ] I make the decisions  
[   ] Family members and I make the

 decisions together 

[   ] Family members make the decisions 
[   ] The renter makes the decisions 
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[   ] The renter and I make the decisions
 together 

[   ] It is a joint effort between various
 entities (agricultural consultants,
 bankers, corporations,etc.) 

[   ] Don’t know 
Other (please specify) ____________________ 

 
28. What makes up your farming operation? (Please check all that apply) 

[   ] Corn 
[   ] Soybeans 
[   ] Beets 
[   ] Potatoes 
[   ] Wheat 
[   ] Commercial canning crops 
[   ] Dairy  

[   ] Beef (feedlot)  
[   ] Beef (pasture) 
[   ] Hogs 
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I don’t farm on my property

 
29. What is your age in years?  

 years 
 

30. What is the highest degree or level of education that you have completed? (Choose one) 
[   ] Some high school completed, no 
diploma 
[   ] High school graduate, or equivalent 
(ex. GED) 
[   ] Some college credit, no degree 

[   ] Trade/technical/vocational training 
[   ] College degree 
[   ] Graduate degree 
Other (please specify) ____________________ 

 
31. If MnDOT were to contact you, how would you prefer to be contacted? (Please check all that apply) 

[   ] Home phone 
[   ] Cell phone 
[   ] Mail 
[   ] Email 
[   ] Text message 
[   ] Facebook  
[   ] In person  
[   ] I have no preference   
[   ] Don’t know 
Other (please specify) 

____________________ 
[   ] I don’t want to be contacted 
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32. If you are willing, please share your contact information (phone number, email, etc.) here: 
 

 
 

 
 
33. What time of year is the best time to reach you? (Please check all that apply) 

[   ] Jan-Mar 
[   ] Apr-Jun 
[   ] Jul-Sep 
[   ] Oct-Dec 
[   ] I have no preference 

34. Do you have any questions, concerns, or comments for us about any of the topics 
mentioned in this survey? 

 

 

Thank you for your help! 

Please complete the survey, fold it in half, and mail it back in the enclosed self-addressed stamped 
envelope. 

If you are interested in learning more, please visit MnDOT’s Living Snow Fences website: 

www.dot.state.mn.us/environment/livingsnowfence 

 

 

 

http://www.dot.state.mn.us/environment/livingsnowfence
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Access Code: 

________ 

APPENDIX E: POST-OUTREACH SURVEY INSTRUMENT 

Snow Control Measures: 

A Second Survey of Landowners Along Highway [Insert Highway #] 

   

 

  

 

 

 

 

 

 

  

Before you begin: 

We are conducting this survey to measure changes in landowners’ knowledge and perceptions of snow control 
measures along [Insert Highway #].  This is an effort to improve public safety and reduce costs associated with blowing 
and drifting snow.  The survey is voluntary and confidential.  It should take about 15-20 minutes to complete this 
questionnaire.  Please answer the questions as completely as possible. 

Once you’ve completed the survey: 

Please fold it in half and mail it back in the enclosed self-addressed stamped envelope. 

Thank you for your help! 
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I. Snow Problems 

Similar to the previous questionnaire, we would like to begin by asking you about your perceptions of snow 
problems along [Insert Highway #] 

MnDOT characterizes a snow problem area as a section of roadway that continually experiences issues caused by 
blowing and/or drifting snow.   

1. Are you aware of snow problem areas along [Insert Highway #]? (Choose one) 

[  ] Yes  [   ] No  [  ] Don’t know  Other (please specify)____________________ 

2. Are you aware of the following snow-related problems occurring along [Insert Highway #]? (Please check all 
that apply) 

[   ] Whiteouts (blizzard conditions that 
 reduce visibility to near zero) 

[   ] Spinouts 
[   ] Cars in ditches 
[   ] Car accidents 

 

[   ] Fatalities 
[   ] I am unaware of snow-related problems 
[   ] Don’t know 
Other (please specify) ____________________ 

 

3. How important to you are clear roadways (those free of snow and ice) in the wintertime? (Choose one) 
[   ] Not important 
[   ] Slightly important 
[   ] Moderately important 
[   ] Very important 

[   ] Don’t know 
Other (please specify) ____________________ 

 

 
4. In your opinion, which of following are potential environmental impacts of salt application on Minnesota 

roadways? (Please check all that apply)  
[   ] Decreased health of aquatic

 ecosystems 
[   ] Decreased water quality 
[   ] Salinization of soils 
[   ] Fish kill 

[   ] Delayed freezing of lakes 
[   ] Earlier ice-outs 
[   ] None of the above 
[   ] Don’t know 
Other (please specify) ____________________ 

 

II. Snow Control Measures 
Secondly, we would once again like to ask about your knowledge of snow control measures and MnDOT’s snow 
control program. 
 
A snow control measure is a barrier along a road that catches snow as it blows across an open area and piles it up in 
the ditch before it gets to the road.  These measures, sometimes referred to as snow fences, include trees, shrubs, 
native grasses, cornstalks, fences and earthwork (the raising of the road grade or flattening of the backslope).  
MnDOT’s snow control program aims to promote these types of snow control measures by paying landowners to 
install snow control measures on their property. 

 
5. Are you aware of MnDOT’s snow control program? (Choose one) 

[  ] Yes  [   ] No  [  ] Don’t know  Other (please specify) ____________________ 
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6. Are you aware of the following resources offered through MnDOT’s snow control program? (Please check all 
that apply) 

[   ] Living Snow Fences website 
[   ] Incentive payments 
[   ] Web-Based Cost-Benefit Tool 

[   ] Vendor registration process 
[   ] Don’t know 
Other (please specify) ____________________ 

 
7. How would you rate your experience with MnDOT employees? (Choose one) 

[   ] Very negative 
[   ] Somewhat negative 
[   ] Somewhat positive 
[   ] Very positive 

[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I have no prior experience with MnDOT employees 

 
8. Please indicate your familiarity with each of the listed snow control measures. (Select only one box for each 

snow control measure) 
Type of Snow Control 

Measure 

 

I am aware of 
this measure 

I have seen this 
measure 

I know someone who 
has implemented this 

measure 

I am not aware of this 
measure 

h. Standing corn rows  
 
 

☐ 
☐ ☐ ☐ 

i. Living snow fences 
(using shrubs, 
grasses, etc.) 

☐ 
☐ ☐ ☐ 

j. Stacked corn and/or 
hay bales 
 

☐ 
☐ ☐ ☐ 

k. Windrowed snow 
berms 
 

☐ 
☐ ☐ ☐ 

l. Temporary snow 
fences (4ft tall 
orange fences) 

☐ 
☐ ☐ ☐ 

m. Permanent 
structural snow 
fences 
 

☐ 
☐ ☐ ☐ 

n. Earthwork (raising 
road grade or 
flattening 
backslope) 

☐ 
☐ ☐ ☐ 

9. Are you interested in learning more about MnDOT’s snow control program? (Choose one) 
[   ] Yes 
[   ] No 
[   ] Need more information 

[   ] Don’t know 
Other (please specify) ____________________

 
10. Which of the following would you prefer as ways to learn more about MnDOT’s snow control program? 

(Please check all that apply)  
[   ] Community outreach meetings,  
led by MnDOT staff 
[   ] Group meetings with your

 neighbors, led by MnDOT staff 

[   ] Individual visits to your property by MnDOT staff 
[   ] I have no preference 
[   ] Need more information 
[   ] Don’t know 
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Other (please specify) 
____________________ 

 
[   ] I do not want to learn more about the program

11. If the highway in front of your property were identified as a snow problem area and you were paid to install 
a snow control measure, how interested would you be in participating in MnDOT’s snow control program? 
(Choose one)  
[   ] Not at all interested 
[   ] Somewhat interested 
[   ] Very interested 

 
 
 

[   ] Need more information  
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I currently use a snow control measure on my 
property 

 

III. Willingness to Adopt Snow Control Measures 
In this section, we would like to learn more about your willingness to adopt a snow control measure on your 
property along [Insert Highway #].  We would appreciate your input, even if you are currently not interested in 
participating in the program. 

 
12. Which of the following would help you adopt a snow control measure on your property? (Please check all 

that apply) 
[   ] Monetary incentives 
[   ] Knowing that my neighbors are

 participating in the program 
[   ] Testimonials from landowners that 
have already adopted a snow control 
measure  
[   ] Opportunities to connect with 
landowners that have already adopted 
a snow control measure 
[   ] Public recognition (roadside signs, 
announcements, articles in newspaper, 
etc.) 

[   ] Training from MnDOT on snow control measures 
[   ] Gaining knowledge of the public safety benefits 
[   ] Help from local SWCD with maintenance and 
equipment 
[   ] None of the above 
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I have already adopted a snow control measure on 
my property    

  
13. Which of the following would prevent you from adopting a snow control measure on your property?  (Please 

check all that apply) 
[   ] It may take too much time 
[   ] It might take land out of production 
[   ] It could require too much

 maintenance 
[   ] It may be an inconvenience to

 farming operations (equipment
 maneuverability, tillage, etc.) 

[   ] It may require equipment I don’t
 have 

[   ] It could have impacts on tile
 drainage 

[   ] It could increase soil moisture and delay spring 
planting 
[   ] It may require me to combine in the spring 
[   ] It might affect my herbicide and pesticide spraying 
[   ] It could take away soil nutrients from my crops 
[   ] It may shade out my crops 
[   ] It could have insurance implications 
[   ] It could affect access to my property 
[   ] I don’t trust government agencies 
[   ] None of the above 
[   ] Don’t know 
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Other (please specify) 
____________________ 

 

[   ] I have already adopted a snow control measure on 
my property   

  
14. Which of the following snow control measures would you be most interested in adopting on your property? 

(Please check all that apply) 
 [   ] Standing corn rows 
 [   ] Structural snow fences 
 [   ] Windrowed snow berms 
 [   ] Living snow fences (using trees, native
 grasses, and wildflowers) 
 [   ] Stacked corn and/or hay bales  

[   ] Food and/or nut bearing plants 
[   ] None of the above 
[   ] Need more information  

[   ] Don’t know    
Other (please specify) ____________________ 
 
[   ] I have already adopted a snow control 
measure on my property    
 

 
   

 
15. As stated above, MnDOT’s snow control program offers incentive payments for landowners that adopt snow 

control measures on their property.  If you were to implement a snow control measure, how would you 
prefer to receive your incentive payment? (Choose one) 

[   ] One-time lumpsum 
[   ] Yearly installments 
[   ] I have no preference 

 
 

[   ] Need more information  
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I am already enrolled in the program      

 
16. In order to participate in MnDOT’s snow control program, landowners must sign a contract confirming the 

duration for which they will implement a snow control measure.  If you were to adopt a snow control 
measure, what type of contract would you prefer? (Choose one) 

[   ] Short-term (one-year) 
[   ] Long-Term (multi-year) 
[   ] I have no preference 
[   ] Need more information 
[   ] Don’t know 
Other (please specify) 
____________________ 

 
[   ] I have already adopted a snow control measure on 
my property      

 
 

 
17. The incentive payments offered by MnDOT’s snow control program aim to encourage landowner 

participation and offset costs of maintenance activities.  The types of maintenance activities vary by snow 
fence type. Some fence types, like structural fences, require little to no maintenance by the landowner.   If 
you were to adopt a snow control measure, would you be willing to perform the following maintenance 
activities?  (Please check all that apply) 

[   ] Watering 
[   ] Weeding 
[   ] Pruning 
[   ] Planting 
[   ] Replanting  
[   ] Harvesting 

[   ] Need more information 
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I am not willing to perform any maintenance 
activities

 

IV. Compensation 
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An important part of MnDOT’s snow control program is the payment that participating landowners receive.  Please 
help us determine an adequate compensation amount by reviewing the following information and answering the 
next two questions. 

In order to be effective, a snow control measure must be installed about 120-240 feet from the roadway
 (depending on topographic conditions).  If it is too close to the road, the snow drifts on the road rather than in
 the ditch.  For that reason, snow control measures are usually installed on private property instead of in the
 Right-of -Way, which is the public land that immediately surrounds highways.  See diagram on following page. 

 

 
            Source: http://www.hackettstownlife.com/forum/668255 

MnDOT pays landowners to participate in the snow control program on a per-acre basis.  The footprint size (i.e.
 the total area of land required to establish the snow control measure) varies by snow control measure type.  See
 below chart for examples. 

 

Type of Snow Control Measure Required Width Length of a one-acre fence 

Standing corn rows 15 feet (~6 rows) 2,904 feet (0.55 mile) 

Living snow fences 50 feet 871 feet (0.17 mile) 

Permanent structural snow fences 25 feet 1,742 feet (0.33 mile) 

 
18. Suppose MnDOT’s snow control program paid you $1,500/acre per year to participate in the 

program.  Would this payment convince you to participate? 
[   ] Yes 
[   ] No 
If no, please specify an amount that 
would convince you to participate: 

$____________/acre per year 
[   ] Don’t know 
Other (please specify) ____________________ 
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19. Please share your questions, concerns, or comments regarding compensation here: 

 

V. Outreach and Promotion 

Now, we would like to find out if you recently learned about MnDOT’s snow control program through meetings 
and/or local marketing channels.   

  
20. A few months ago, MnDOT and the UMN launched a campaign in [insert city] to increase awareness about 

MnDOT’s snow control program.  Which of the following outreach efforts did you see and/or hear?  (Please 
check all that apply) 

[   ] Posters and/or pamphlets 
Please specify location:

 ____________________   
[   ]TV programs 
[   ] Radio programs 
[   ] Local print publications

 (newspaper, magazines, etc.) 
Please specify publication:

 ____________________  

[   ] Individual Facebook page
 posts 

[   ] Community Facebook page posts 
[   ] Advertisements in email lists 
Please specify email list: ____________________   
[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I did not see and/or hear any outreach efforts 

 
21. How helpful were the outreach efforts in improving your understanding of MnDOT’s snow control program? 

[   ] Not at all helpful 
[   ] Somewhat helpful 
[   ] Very helpful 

 

[   ] Don’t know 
Other (please specify) ____________________ 
[   ] I did not see and/or hear any outreach efforts

22. Did you attend an invitation-only informational meeting hosted by MnDOT and the UMN? 
        [  ] Yes  [   ] No  [  ] Don’t know  Other (please specify) ____________________ 
 
23. How helpful was the informational meeting in improving your understanding of MnDOT’s snow control 

program? 
[   ] Not at all helpful 
[   ] Somewhat helpful 
[   ] Very helpful 

 

[   ] Don’t know 
Other (please specify) ____________________ 
 
[   ] I did not attend the informational meeting

 

 

VI. Background Information and Your Property 
Lastly, we would like to gather some background information about you and your property along [Insert Highway #].  
We would also like to reiterate that your answers are voluntary and confidential. 
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24. Which of the following best describes the nature of your property? (Choose one)  

[   ] Single family farm (a farm owned
 by one nuclear family) 

[   ] Multi-family farm (a farm owned by
 extended family members) 

[   ] Corporate farm 
[   ] Land trust 

[   ] Commercial 
[   ] Residential (not farmed) 
[   ] Recreational 
[   ] Leased to others 
[   ] Don’t know 
Other (please specify) ___________________

 
25. Which of the following statements best describes how you use your property? (Please check all that apply) 

[   ] I live there, but I do not farm 
[   ] I am actively farming the property 
[   ] I am actively farming the property, 
and I also rent other land that I farm 
[   ] A family member is actively farming 
the property 
[   ] I rent the property to another

 farmer 
[   ] I rent the property to a corporate farm 
[   ] I use the property for recreational purposes 
[   ] I lease the land to others for recreational purposes 
[   ] I keep the land out of production for a conservation 
easement 
[   ] Don’t know 
Other (please specify) ____________________
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26. If MnDOT were to contact you, how would you prefer to be contacted? (Please check all that apply) 

[   ] Home phone 
[   ] Cell phone 
[   ] Mail 
[   ] Email 
[   ] Text message 
[   ] Facebook 
[   ] In person 
[   ] I have no preference  
[   ] Don’t know 
Other (please specify) ____________________ 

 
[   ] I don’t want to be contacted 

 
27. If you are willing, please share your contact information (phone number, email, etc.) here: 
 

 
 
 
 
 
 

28. Do you have any questions, concerns, or comments for us about any of the topics mentioned in this survey? 
 

 

Thank you for your help! 

Please complete the survey, fold it in half, and mail it back in the enclosed self-addressed stamped envelope. 
If you are interested in learning more, please visit MnDOT’s Living Snow Fences website: 

www.dot.state.mn.us/environment/livingsnowfence 

 

 

 

 

http://www.dot.state.mn.us/environment/livingsnowfence

