
You must dial in to hear the webinar!
Conference Line: 800-593-7190 Passcode: 984-4951#

September 16, 2020

NTIA Webinar Series 

Smart Agriculture: Driving Innovation in Rural America



1

Participants

Moderators
• Jean Rice, Senior Broadband Specialist, BroadbandUSA, NTIA
• Karen Archer Perry, Senior Policy Analyst, BroadbandUSA, NTIA

Presenters 
• Dennis Buckmaster, Dean's Fellow for Digital Agriculture, Professor of 

Agricultural and Biological Engineering, Purdue University; Co-chair, 
GCTC Smart Agriculture and Rural SuperCluster

• Megan Nelson, Economic Analyst, American Farm Bureau Federation
• Chad Rupe, Administrator, Rural Utility Service, U.S. Department of 

Agriculture
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Helpful Information
Questions
• Please type questions in the Q&A box on the right hand side of the screen.  Questions 

will be taken after the final presenter.

Presentation 
• The presentation along with a transcript and recording will be available on the 

BroadbandUSA website within 7 days of this webinar under Events/past events. 
• https://broadbandusa.ntia.doc.gov/past-event

Technical Assistance
• Guides, products, publications, and other tools are available to assist you with the 

planning, funding and implementation of your broadband project.
• https://broadbandusa.ntia.doc.gov

*Please dial-in to hear the webinar:  Conference Line: 800-593-7190 Passcode: 984-4951#

https://broadbandusa.ntia.doc.gov/past-event
https://broadbandusa.ntia.doc.gov/
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• GCTC brings together 
– industry
– universities 
– nonprofits
– local and state government 
to work on projects to share knowledge 
and best practices on smart community 
technologies

• National Institute of Standards and 
Technology leads GCTC, in 
partnership with NTIA, Dept. of 
Homeland Security, National Science 
Foundation, International Trade 
Administration, and others

Global Cities Team Challenge

Presenter
Presentation Notes
Describe Global Cities Team Challenge and NTIA partnership. The goal is to have multiple sectors, companies, communities and universities work together on new solutions that are replicable and sustainable. Some of your communities are participating in GCTC and there is room for anyone interested.  Last year we formed SuperClusters with multiple participants to work on specific areas like transportation, public safety, utilities and they have come up with blueprints that help communities leapfrog into the applications; Coudersport Borough, Eualiia Township, Coudersport Area Municipal Authority working with Epiphany Water Solutions and JKLM Energy to set up medium volume produced water and treatment facilities near clusters of oil and gas well pads. These treatment facilities will turn industrial waste wallet to portable water for use or discharge to the local sanitation authority. The City of Newport News and thirteen other cities and counties in the Hampton Roads area  and partnering with Virginia Insitutue of Marine Science, College of William and  Mary, Commonwealth Center for Recurrent Flooding Resilience, State of VA on the forecasting and assisting flooding from storm surges, rain and tides. Sensors tied to hydrodynamic flood modeling and forecasting software for emergency preparedness 
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GCTC Ag & Rural Supercluster – Objectives

Rural Communities
Focus on projects to bridge 
the digital divide and close the 
homework gap, improve healthcare 
and the ability to age in 
place, improve economic 
development and spur innovation. 

Farmers & Ranchers
Help farmers and ranchers 
improve water efficiency, 
produce higher quality crops and 
raise healthier livestock, while 
making it easier to meet federal 
and state reporting requirements. Results

Set of best practices and a 
replicable blueprint for other 
communities and partners to 

use. 

Smart Agriculture and Rural SuperCluster blueprint
https://pages.nist.gov/GCTC/uploads/blueprints/2019-Ag-Rura-Blueprint.pdf

  

Presenter
Presentation Notes
Smart Agriculture continues to develop with measurable results, but it is still in the early stages of development. Think dog collars (without the fence) to help mange cattle for ranches. Think fields that have sensors that can tell a farmer what areas needs water, fertilizer, and pesticides and how that can save in labor and resource costs. Think of GPS driven farm vehicles a that can be so precise that the field yield may increase by 15%.Many projects have been and are developing in rural communities. Think telehealth that you don’t have to drive an hour or 3 to get to. Think of using virtual reality so rural students can learn about solar power and take virtual field trips. Think of entrepreneurial and small business incubators and makers spaces.The goal of the SuperCluster is to encourage action clusters, learn from them, and build a blueprint of use cases and best practices.A number of action Clusters are forming.University of CA is setting up Agriculture innovation centers in several of their campuses.Purdue University is going to develop a ten county test bed for smart ag and rural connectivity.The State of PA Ag Dept. is working on a western Pennsylvania supply chain project to support farm to table food sheds.New York State Health Department is  working on action clusters in the telehealth field.Independence Oregon is expanding its supply chain work- For a previous project they found that local farmers were not able to sell their hops to breweries because the brewery couldn’t be sure the delivery time was short enough- because hops easily ferments- and if that happens there is no value to the brewery. The project put a sensor in every bail, so the brewery could be assured of right time delivery. Now these farmers can sell their hops to the brewery.A small farmer in Maine is string on  a smart barn.We encourage you to participate in this- to help publicize existing projects or develop new ones. 

https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpages.nist.gov%2FGCTC%2Fuploads%2Fblueprints%2F2019-Ag-Rura-Blueprint.pdf&data=02%7C01%7CJRice%40ntia.gov%7Ce1253fe2cfe74100f82908d829a27cc5%7Cd6cff1bd67dd4ce8945dd07dc775672f%7C0%7C1%7C637305125169269095&sdata=oY0vGbJUDDfc6KJ0G0v6kpnpoCuGGEBCuIO3M5Yd04w%3D&reserved=0
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Ag & Rural Supercluster – Action Clusters

Rural Communities
Potential collaborations to 
streamline and improve 
government services, 
education, workforce 

development and deploy 
regional approaches.  

Agriculture
Looking at ways to 

streamline food sheds 
(supply chain, i.e., farm to 
table) and increase smart 

ag (crops, livestock).

HealthCare    
Collaborating on telehealth 
projects (wearables, data 

analytics, remote monitoring), 
telemedicine (physical and 
mental), blockchain, and 

cybersecurity.

Presenter
Presentation Notes
Action Clusters are: Comprised of representatives from industry, universities, governments, nonprofits, and stakeholders Develop a project with results (e.g. blockchain for health; diabetes care with wearables; wireless testbeds; advanced ag and manufacturing) Provide insights and information for the Blueprints Participate in SuperCluster conferences and webinars Present at Global Cities Team Challenge events
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Food Shed and Freight Analysis ZonesFood Shed and Freight Analysis Zones
Pennsylvania Department of Agriculture

• Eliminate deficit of local food in Pittsburgh food shed
• Increase number of people/farms involved in agriculture by 25%
• Increase amount of output of farm product in food shed by 25%
Impacts
• More locally-produced food at a fair price

– Higher income for farmers
– Fresher, healthier food for consumers
– Increased accessibility to food resources

• New opportunities for younger farmers
• More land in production, increasing tax base of communities
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Food Shed and Freight Analysis Zones

Smart Agriculture: Driving Innovation in Rural America

Welcome Dennis Buckmaster!



SMART, DATA-DRIVEN AGRICULTURE

Dennis Buckmaster
Professor & Dean’s Fellow for Digital Agriculture
Agricultural & Biological Engineering, Purdue University
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Presenter
Presentation Notes
I appreciate the opportunity to briefly present my observations regarding data and their role in agricultural decision making



GCTC SUPERCLUSTER –
AG/RURAL

Leadership:

 Mo Shakouri, Community Broadband – Joint Venture Silicon Valley 

 Josh Seidemann, NTCA-The Rural Broadband Association

 Dennis Buckmaster, Purdue University
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 Smart Agriculture
 Farm Field Mapping
 Improving Rural Outcomes and Broadband Access
 Telehealth



The Data Pipeline
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Data needs Data 
acquisition

Filter, clean, 
preprocess

Wrangle 
formats

FAIR 
principles

Data 
integration Visualization Statistical 

analysis Decisions

Presenter
Presentation Notes
Data pipeline … often a circle with some feedback too (not show), but several steps in getting from a data need to a decision.Think also that once upon a time was a phenomena … a sensor turned an interpretation of that into data … now let’s get that to improve operations.



Actual Decision Making
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Decisions

Logistical 
considerations

Biophysical 
modelsData 

needs

Data 
acquisit

ion

Filter, 
clean, 

preproc
ess

Wrangl
e 

formats

FAIR 
principl

es

Data 
integrati

on

Visualizat
ion

Statistic
al 

analysis
Data 

insights

Presenter
Presentation Notes
In agriculture, that data gets a healthy complement of biophysical or simulation models. We know a lot about physics, chemistry, biology, physiology, etc. and “there are equations for that”. Then there are practical limitations, too.



C. Kagan, 2019

Presenter
Presentation Notes
So, it rained, what is our plan B?So, now that the markets have taken that turn, what if we change our course in cropping to …?Field 18 is droughty; so what? (can’t irrigate, what time of year? Impact on marketing?)



CONTxT App
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Presenter
Presentation Notes
Simple metadata app – actually uses Google Sheets as the backend for storage – you can do decent analytics right there.Replaces dashboard notebook which is always in the wrong place or gets lost.



GROW – your own GDD tool
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Google Sheets - grower specific data, such as:
• Field name
• Boundary
• Plant date
• Variety

Applied Climate Information System - NOAA Regional Climate 
Centers (RCC) with a web API for free gridded daily weather 
metrics. 

Progressive Web App 
• Can be installed to your device like a native program
• Offline first - automatically caches satellite imagery, field 

metadata, and relevant historical weather data, allowing for a 
complete and full offline experience.

• No backend - fetches, stores, and computes on field data locally 
(no server backend other than weather database)

Presenter
Presentation Notes
Not a “decision making” app, but an insight delivery app



Some commercial examples – just a sampling
• Machine data – real-time harvest insights, timeline, 

playback, agronomic data

• Cropping systems management – stream real-time 
data, utilize various data layers (imagery, yield, as-
applied inputs), create and apply prescriptions

• Sub-acre management with data integration and 
research-oriented processes to mitigate risk

• Machine connectivity for logistics and operations 
management, fleet maintenance, and tracking

• AI farm plan modeling, input selection and 
placement



More commercial examples – just a sampling
• Integration of data from disparate systems to 

deliver insights – livestock realm

• Robotic, precision soil sampling

• Crop intelligence from frequent high-resolution 
imagery – collect, classify, analyze, visualize, alert

• Dairy calving predictions, health, heat detection, 
analytics, herd insights

• Smart and variable rate irrigation control – multiple 
depth soil moisture tracking 



Interoperability – still a challenge
Requires cooperation amidst competition

Many stakeholders

Multiple platforms and systems each with a “piece of 
the pie”

Can enable efficiency, sustainability, traceability

Presenter
Presentation Notes
This is not yet solved! Please keep it in mind! Data integration requires interoperability.



Thank you, Dennis! 

Smart Agriculture: Driving Innovation in Rural America
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Food Shed and Freight Analysis Zones

Smart Agriculture: Driving Innovation in Rural America

Welcome Megan Nelson!



BENEFITS OF 
PRECISION 
AGRICULTURE AND 
HOW WE GET THERE
Megan Nelson
Economic Analyst
American Farm Bureau Federation



WHERE ARE WE TODAY?
Nearly 60 million 
people or 1 in 5 
Americans live 

in rural areas. 



Broadband is no longer a luxury, it’s a 
NECESSITY

Agricultural Needs:

Infrastructure
Precision Agriculture
Connecting with buyers and 
customers

Quality of Life:

Health Care
Education
Entrepreneurship 
Leisure



Percentage of Americans with 
Access to Wired Broadband (min. 25 Mbps/3 
Mbps)

Source: FCC, 2020 Broadband Deployment Report
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Presenter
Presentation Notes
The number of Americans lacking access to fixed terrestrial broadband service at 25/3 Mbps continues to decline, going down by more than 14% in 2018 and more than 30% between 2016 and 2018The vast majority of Americans—surpassing 85%—now have access to fixed terrestrial broadband service at 250/25 Mbps, a 47% increase since 2017.4 Over the same period, the number of Americans living in rural areas with access to such service increased by 85%.5 This progress has been fueled in part by an approximately $80 billion investment in network infrastructure in 2018, the highest annual amount in at least the last decadeAs we continue to progress – the need for increasingly granular maps is needed to finally close the digital divide



WHY IS THIS 
SO 

IMPORTANT?

USDA’s estimates 
potential benefits that 
broadband technology 

and infrastructure could 
bring to rural areas at 

$64.5 billion 
annually





Presenter
Presentation Notes
Figure 1 outlines the potential benefits for row crop production and planning technology compared to the potential attributable to broadband with the percent of technology dependent on broadband. The highest rate of adoption for precision technology used to improve yields and reduce costs is in the already highly mechanized row crop sector. USDA estimates connected technologies in row crops could result in a $13.1 billion gross benefit annually from next generation precision ag. Technology for improved planning, such as microclimate modeling, yield monitoring and precision seeding, is estimated to have a combined potential annual gross benefit of $4.2 billion, with $1.1 billion attributable to access to broadband services. On the production side of new technologies, the potential is even greater at $6.7 billion in possible benefits derived from precision agriculture, with $2.5 billion attributable to broadband. With an average dependence of 34% on broadband services to utilize these new technologies, the key to unlocking these significant gains is full deployment and adoption of broadband infrastructure. 



Presenter
Presentation Notes
Figure 2 illustrates the breakdown of potential financial benefits from next generation precision ag and the amount attributable to access to broadband services.Like row crop growers, specialty crop farmers could also see major gains with the adoption of new production and planning technology.  Total annual benefits for next generation precision ag for specialty crops is estimated at $13.3 billion. With a possible increase of $8.5 billion, market coordination efforts will likely get the biggest boost from the adoption of digital technologies. Of the new opportunities in market coordination, direct-to-consumer sales are estimated to post a potential annual gross benefit of $6.4 billion, with $3.2 billion in potential attributable to broadband. Specialty crop producers can shorten the supply chain by utilizing digital platforms. USDA estimates a revenue increase of 50% per unit of apples, 649% per unit of salad mix and 183% per unit of blueberries. 



Presenter
Presentation Notes
Figure 3 outlines the potential benefits for livestock and dairy compared to the potential attributable to broadband along with the percent of technology dependent on broadband.According to the USDA's estimates, the livestock and dairy sectors are poised to benefit the most from next generation precision ag, with annual potential gross benefits totaling $20.6 billion. The majority of estimated benefits come from the production side and are focused on increased efficiency of animal care. Utilizing Bluetooth technology, animal wearables transmit general health data directly to the producer, resulting in a 15% reduction in medication per animal, as well as a shortening of the cattle finishing process by four to six weeks. Technological advances in general health monitoring alone are estimated to generate $8.8 billion in annual gross benefits. Unsurprisingly, as poised as producers in the livestock and dairy sectors are to reap enormous benefits from next generation precision ag, they are also the most dependent on reliable high-speed broadband to enable new technological advancements. 



Source: A Framework for Assessing Effects of the Food 
System.



Excerpt from Blake 
Hurst’s  (President 

of Missouri Farm 
Bureau) Testimony 

to the House 
Agriculture 

Subcommittee on 
Rural Broadband

“I'm driving my combine, and the phone rings. It's my 84-
year-old father, who is in our other combine. The 

conversation goes like this:

Dad: "I just got a call from John Deere."

Me: "Uh huh."

Dad: "They said I was running out of DEF!” (A 
diesel fuel additive)

Me: "Uh huh."

Dad: "They're watching us!“

Farming has changed. 
We used to think that we just grew corn and 

soybeans. Now we also generate data. Trillions of 
bits, all containing information that can make us 

more efficient, economical and reduce our 
environmental impact. “

Presenter
Presentation Notes
On our farm, that data allows us to apply more fertilizer on our most productive land, cut rates where yield potential is less, vary seed populations in real time as we travel across the field, and yes, allows our equipment supplier to monitor our machinery, alerting us to potential problems. After we collect this data, we must transfer it from our machines to the company who writes our "prescriptions," share it with our partners who supply our seed, and eventually utilize it when making crop insurance and other business decisions. Transferring this data, which is essential to the future success of every farmer, requires access to fast reliable and affordable broadband.  My friends in the livestock industry use broadband-based programs to monitor the development of each animal they raise, analyze markets, and make data-driven management decisions for their animals. From monitoring feed usage and rations to scheduling delivery of animals, livestock farmers use broadband daily to improve the efficiency of their operations and ensure the health of their herds. 



Accurate Broadband Maps
– Broadband DATA Act
– Broadband Deployment Accuracy and 

Technological Act

AFBF 
Advocacy

Precision Agriculture Connectivity

Continued funding assistance for 
connecting rural areas and bridging 
the digital divide

Presenter
Presentation Notes
Precision Ag Connectivity Task ForceHR 3162 – broadband data improvement actBroadband Data Improvement Act (H.R. 3162) - The House Energy and Commerce Subcommittee on Communications and Technology held a hearing on Sept. 11 on H.R. 3162. This bipartisan bill would improve the accuracy of broadband coverage maps and better direct federal funds for broadband buildout. This bill corrects the current method of gathering broadband coverage data by requiring broadband providers to report data that is significantly more accurate, granular and transparent. More granular and accurate maps are critical to successfully target and distribute federal broadband programs. AFBF sent a letter of support to members of the subcommittee. AFBF policy adopted in 2019 supports more granular data set and AFBF will be working with the National Telecommunications and Information Administration to implement this policyPrecision Agriculture Connectivity Act – This provision of the 2018 Farm Bill created a task force to focus on the connectivity and technology needs of precision agriculture. AFBF is co-spearheading a coalition, the Agriculture Broadband Coalition, along with the American Equipment Manufacturers and working with the Federal Communications Commission and USDA to implement this task force. Five state Farm Bureaus submitted a nominee for the FCC’s Precision Agriculture Task Force. AFBF wrote a letter of support for all the nominees. The FCC is expected to make the announcement of the 15 members of the Task Force by early fall.  



Questions?
Contact Information:
Megan Nelson
megann@fb.org
202-406-3629

MeganRNelson1

Presenter
Presentation Notes
Possible Q1 - Megan, What are state Farm bureaus doing to foster the development and use of smart agriculture? 	- FCC Challenge – KS Farm Bureau, Testimony etc.Possible Q2 – What are some of the most important factors in meeting full precision ag adoption	- Maps, increased opportunities for education

mailto:megann@fb.org


Thank you, Megan! 

Smart Agriculture: Driving Innovation in Rural America
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Food Shed and Freight Analysis Zones

Smart Agriculture: Driving Innovation in Rural America

Welcome Chad Rupe!



Smart Agriculture: Driving 
Innovation in Rural America
USDA Rural Development 
Presented by Chad Rupe, Rural Utilities Service Administrator



USDA Rural Development’s Mission

To assist rural communities in creating prosperity so they are self-sustaining and 
economically thriving through investments that create ladders of opportunity, build 
regional resilience and support the growth of emerging markets.

Presenter
Presentation Notes
During these uncertain times, Rural Development is working hard to continue carrying out our mission which is to assist rural communities in creating prosperity so they are self-sustaining and economically thriving through investments that create ladders of opportunity, build regional resilience and support the growth of emerging markets.



Rural Utilities Service

• Investing in Rural Communities 
• Broadband Programs
• ReConnect Round 1 Recap
• Smart Grid and Middle Mile Buildout 

• Interagency Coordination
• FCC Precision Ag Task Force
• American Broadband Initiative 

• Additional Resources



Investing in Rural 
Communities





• The last few months have highlighted the need for connectivity in rural communities 
• Distance learning, teleworking, telemedicine, etc. 

• Broadband is of interest to our borrowers across all program areas
• RUS Telecom Program

• Ensuring that local service providers have access to affordable capital to 
deploy high speed networks 

• RUS Electric Program
• Financing thousands of miles of fiber based smart grid

• RUS Water and Environmental Program 
• Water utilities are making space on water towers for wireless 

communications 

Broadband  



• Distance Learning and Telemedicine (DLT)
• Applications for Round 1 and 2 are currently under review.
• In Round 1 (closed April 10), RUS received 253 applications requesting $143.2 

M
• In Round 2 (closed July 13), RUS received 534 applications requesting $252.1 

M
• Be on the lookout for award announcements in the coming months

• ReConnect 
• Round 2 Application Window Closed on April 15
• 172 Applications were submitted for $1.57 Billion 
• We have invested over $86.7M in 7 states so far 
• Be on the lookout for more announcements in the coming weeks

Broadband 





• In FY 19, the RUS Electric Program invested in over 9,586 middle mile fiber
• RUS will also consider a wide range of fire prevention and security 

measures for financing 
• Protecting the grid and other critical infrastructure from both cyber and physical 

threats 

Smart Grid and Middle Mile Fiber



• FCC Precision Ag Task Force
• USDA provides support and expertise to the leadership team and working 

groups on the topics of 
• Jobs/Adoption
• Connectivity
• Mapping/Data 
• Deployment on Unserved Ag Lands

• American Broadband Initiative
• Serve on ABI Executive Leadership team with NTIA and White House Office of Science 

and Technology Policy
• Co-Chair ABI Federal Funding Workstream

Interagency Coordination



• We want to partner with your community by:
• Investing in critical infrastructure for rural areas, spurring innovation in rural, 

agricultural, and farming communities
• Supporting Broadband deployment to rural and remote areas
• Encourage the growth of emerging markets

We Are Ready To Partner with Your Rural Community



www.rd.usda.gov

Chad Rupe 
RUS Administrator 
Chad.Rupe@usda.gov
202-720-9540 

Additional Resources 

http://www.rd.usda.gov/
mailto:Chad.Rupe@usda.gov


End Slide 

USDA is an equal opportunity provider, employer, and lender.



Thank you, Chad! 

Smart Agriculture: Driving Innovation in Rural America
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Smart Agriculture: Driving Innovation in Rural America

Questions and Comments

• Please type your questions in the Q&A box.

• The slides, transcript, and a recording will be posted on the 
BroadbandUSA website within 7 days of the webinar. 

https://broadbandusa.ntia.doc.gov/past-event

https://broadbandusa.ntia.doc.gov/past-event
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BroadbandUSA
Thank you for attending. 

Tune in for the next Practical Conversations Webinar  
The Changing Landscape of Remote Learning

October 21, 2020
2:00 pm EST

Registration is required for each webinar: 
https://broadbandusa.ntia.doc.gov/event

https://broadbandusa.ntia.doc.gov/event
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BroadbandUSA is available to help communities with 
their broadband access and digital inclusion efforts

BBUSA Resources
• Implementing a Broadband Network Vision: A Toolkit for Local and Tribal 

Governments
• Community Broadband Roadmap Toolkit
• Guide to Federal Funding of Broadband Projects
• Using Partnerships to Power Smart Cities

202-482-2048

For General Information:

broadbandusa@ntia.doc.gov

https:broadbandusa.ntia.doc.gov/resources

To Request Technical Assistance (TA):
Broadband TA Request Form -
https://broadbandusa.ntia.doc.gov/ntia-
common-content/how-we-can-help

https://broadbandusa.ntia.doc.gov/sites/default/files/resource-files/bbusa_implementing_broadband_network_vision.pdf
https://broadbandusa.ntia.doc.gov/sites/default/files/resource-files/ntia_planning_community_broadband_roadmap_052417.pdf
https://broadbandusa.ntia.doc.gov/funding-list
https://broadbandusa.ntia.doc.gov/sites/default/files/resource-files/bbusa_partnerships_power_smart_city.pdf
mailto:broadbandusa@ntia.doc.gov
https://broadbandusa.ntia.doc.gov/resources
https://broadbandusa.ntia.doc.gov/ntia-common-content/how-we-can-help
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