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Introduction 

In the United States, a number of public health investments target minimally processed foods and consumer 
education promoting increased fruit, vegetable, and whole food consumption. And while laudable and 
necessary, there has been limited focus on linking sustainable and resilient agriculture, consumer preferences, 
and health.  Millennials represent a growing and important consumer base, and their food preferences include 
more nutritious foods produced with minimal environmental impacts, while at the same time preferring foods 
that are tasty and flavorful, and require minimal preparation. These shifting dietary preferences provide an 
opportunity to begin rethinking how we produce the foods we eat. Foods requiring minimal preparation and 
that taste good often, but not always, undergo some form of processing. However, processed foods are often 
perceived as a cause of health disparities. Given consumer preferences, making processed foods more 
nutritious could have substantial impacts on the society as a whole. This is an opportune time to build 
innovative partnerships focused on multiple aspects of connecting food systems (and its environmental 
impacts) and human health. 

As observed in a report by the United Nations System Standing Committee on Nutrition (2016), “[f]ood 
systems are not themselves good or bad, healthy or unhealthy. However, they can contribute to more or less 
desirable outcomes for nutrition (…), health (…), and the environment (…).” Currently, processed foods are 
produced utilizing agricultural production systems optimized for the large-scale production using ingredients 
that come from relatively few crops. However, thousands of locally important, potentially useful underutilized 
crops exist--crops that have been overlooked in the design of our modern agricultural system. Many of these 
crops may possess unique properties useful not only as food ingredients, but also as more nutritious alternatives 
to current ingredients, and which, at the same time, are climate resilient and could be more sustainably 
produced.  The shift to produce more nutritious processed foods would not be trivial, as ingredient formulations 
that take into account consumer preferences are complex, and producing “new” crops requires substantial long-
term R&D efforts, which might be cost prohibitive for some companies that may not see near-term results.  

https://www.unscn.org/files/ICN2_TPM/EN_final_Investments_for_Healthy_Food_Systems_UNSCN.pdf
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Goals of the Convening Event 
To begin shifting aspects of our modern 
agricultural system to producing more nutritious 
foods that meet the demands of consumers and 
food companies, on January 31 – February 1, 
2019, FFAR held the Harvest for Health 
convening event in Washington, D.C., to 
uncover opportunities for new research that 
could inform more effective and evidence-based 
solutions to incorporating underutilized crops 
within the food system.  Specifically, goals  of 
the event were to (1) identify research gaps 
where FFAR support would have the greatest 
impact and lead to the inclusion of potentially 
healthy and resilient underutilized crops as food 
ingredients, and (2) explore innovative 
partnerships that would strengthen linkages 
between resilient production agriculture, food, and health as part of the Harvest for Health initiative under 
FFAR’s Challenge Area, the Health-Agriculture Nexus. 

The event brought together stakeholders across the food system representing academia, industry, government, 
and non-profit organizations, who explored opportunities for introducing underutilized crops to large-scale 
food production systems, and identified knowledge gaps, and high-impact targets for FFAR program 
development and opportunities for cross-sector collaboration.  Leading experts in fields such as human 
nutrition, agronomy, plant breeding, food technology, and food science, learned from one another’s 
experiences and unique perspectives.  They were given several opportunities during the two breakout group 
sessions to participate in the conversation, which led to a rich discussion of the challenges in addressing 
barriers, and potential solutions to overcoming these barriers, when incorporating underutilized crops within 
the food system. 

Given the enormity of this effort, FFAR believes this is an area where a global partnership can reduce the risk 
of R&D that leads to a more sustainable and healthy food and agricultural system. Through extensive breeding 
programs and product reformulation, these crops have the potential to improve nutritional security, however, 
it is evident that much more research is needed to fill the gaps in knowledge that currently exist in connecting 
production agriculture to human health.   

FFAR seeks to launch a global collaborative research effort that will promote the introduction of new crops 
with specific nutritional qualities of interest to food companies that have the potential to improve diets through 
the reformulation of existing or introduction of new foods. The connection between food and nutrition presents 
considerable opportunities to reshape the food system, creating a more sustainable and equitable food 
production model that could alleviate nutritional insecurity and provide more diversity of nutrient-rich products 
to currently underserved populations, communities, or regions. 

The objective of the event was for 
participants to learn from one another’s 

experiences and unique perspectives. 
Bringing diverse stakeholders together 
to leverage collective knowledge, the 

event was designed to uncover 
opportunities for new research that 

could inform more effective and 
evidence-based solutions to 

incorporating underutilized crops within 
the food system. 

https://foundationfar.org/?event=harvest-for-health-convening-event
https://foundationfar.org/challenge-areas/health-agriculture-nexus/
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Convening Event Overview 
Setting the Stage 
More knowledge needs to be gained about crops that are not  
widely produced before making the leap to connect them to 
improved nutrition or health. Before selecting most promising 
plant, the plant needs to be analyzed for several factors, 
including phenotypic, agronomic, processing, and diet-related 
characteristics that affect bioavailability of nutrients (e.g., the 
chemical form of the nutrient in food and/or nature of the food 
matrix, interactions between nutrients and other organic 
components, the impact of processing and/or preparation 
practices). FFAR sees an opportunity to work in this space to 
explore certain plant varieties or breeds that have a potential 
to benefit farmers, food producers and consumers.  
 
Opening Remarks and Keynote Address 
Sally Rockey, PhD, FFAR Executive Director, opened the meeting with a brief overview of the foundation 
and an introduction of FFAR’s new Challenge Area, the Health-Agriculture Nexus. Dr. Rockey noted that 
identifying, understanding, and addressing issues within this Challenge Area will require a deeper 
understanding of the entire food system. Dr. Rockey also emphasized that nutrition requires a more holistic 
approach to health that includes agriculture, for which agriculture is the starting point of food production, and 
the necessity to connect agricultural production to the consumer. Following Dr. Rockey, Steven Shafer, PhD 
(ret.), former Chief Scientific Officer of the Soil Health Institute and 35-year veteran of the U.S. Department 
of Agriculture, spoke to participants about the need for interdisciplinary collaboration to support food systems 
solutions to addressing human health. 

 

How we study the Food System 
 

 

 

How we should study the Food System 

 

 

 

 

 
Steven Shafer, PhD, ret. 
The Soil Health Institute, USDA, ARS 
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Fig. 1. Diagram from Dr. Sally Rockey’s presentation demonstrating how the food system is currently studied and a more holistic approach 
that connects production to consumption to support research across the Health-Agriculture Nexus (Rockey, S. 2019). 

Setting the Stage 

https://foundationfar.org/challenge-areas/health-agriculture-nexus/
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Presentations 
Day 1 Presentations 
The discussions on the first day were framed around the idea  
of food system solutions to nutritional security that were 
framed by Dr. Rockey and Dr. Shafer’s opening remarks. 
Speakers included Mindy Hermann, MBA, RDN, and 
Maha Tahiri, PhD, who spoke about nutrition in the context 
of the development, availability and accessibility of healthful 
products for consumers. While Sean Mayes, PhD, shared 
opportunities for product reformulation through the 
diversification of the food system. Presenters Richard 
Black, PhD, and Mario Ferruzzi, PhD, examined processing 
in the context of reformulation and nutrient content of 
products to the consumer. 
  
The panel discussion, moderated by John Reich, PhD, 
Scientific Program Director at FFAR, featured Maha Tahiri, 
Sean Mayes, Richard Black and Mario Ferruzzi, addressing 
the following questions: 

• Do underutilized crops have the potential to make 
foods healthier, and what are some concerns to be 
aware of if they are utilized in processed foods 
(breeding out nutritional quality or resilient traits)? 

• Do you see real opportunities to use underutilized 
crops in processed foods?  

• How do we begin incorporating underutilized crops 
into the food system? 

• Where do you think the impacts for this will be 
bigger—environment, health, etc.? 

• What are some other options?  
 

Day 2 Presentations 
The second day dived into talks from prominent researchers 
and leaders in the field to share lessons learned from their 
efforts to incorporate novel crops and biofortified food 
products within larger commercial markets. Howarth 
(Howdy) Bouis, PhD, recipient of the 2016 World Food 
Prize, shared important lessons learned from 
biofortification. Speakers Sven-Eric Jacobsen, PhD, and 
returning speaker Sean Mayes, PhD, revealed their lessons 
learned from quinoa and Bambara groundnut. Lastly, Richard Black, PhD, and Kevin Murphy, PhD, 
brought the conversation back to consumer and farmer considerations. The second day provided much 

 
Mindy Hermann, MBA, 
RDN 
Innova Market Insights  
Consumer Dietary Trends and 
Concern, Including Innovations in 
Development of New Products that 
Deliver Health and Wellbeing 
 
Maha Tahiri, PhD 
Tufts University 
Meeting Consumer and Community 
Health Needs: How to Increase 
Nutrient Density in Food Supply 
 
Sean Mayes, PhD 
University of Nottinghameaderalaysia 
Addressing Product Reformulation 
through Crops Diversification: 
Emerging Nutritious Crops and 
Their Contribution to Future 
Agriculture 
 
Richard Black, PhD 
Quadrant D Consulting 
Addressing Product Reformulation 
through Crop Diversification: 
Processor/Manufacturer 
Considerations 
 
Mario Ferruzzi, PhD 
North Carolina State University 
Maintaining Bioactive Components 
throughout Processing 
 

DAY 1 
PRESENTATIONS 

 

Food System Solutions to Nutritional Security 
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insight to the third breakout session (details below), where 
participants were given the opportunity to design a process for 
incorporating underutilized crops into large scale production 
systems. 

Breakout Group Discussions 
Breakout sessions were divided into three groups to brainstorm 
and discuss current barriers and possible solutions to barriers 
for the adoption of underutilized crops within the food system. 
On the second day, the same groups coalesced about creating 
a process for introducing novel crops into the food system that 
would address the barriers that were identified on the first day.  

Breakout Group Discussion 1: Barriers to the use of 
underutilized crops as a component of the food system 

Of the many barriers identified by individuals participating in 
the breakout groups, some of the most recognized among 
participants were:  

1. Consumer behavior and acceptance – taste/texture 
from processing/reformulation; consumer education; 
consumer trust; consumer pull to engage industry buy-
in; influencers or promotors to increase acceptability. 

2. Farmer considerations – education to grow new 
crops; keeping the farmer profitable; yield and yield 
sustainability; diseases and pests; changing climate 
(adaptability). 

3. Processing – production equipment; product attributes 
(i.e., texture, flavor, color); post-harvest handling and 
storage. 

4. Scalability – a viable market for novel crops/products; supply chain considerations (consistency of 
supply, quality, etc.); cost to produce and introduce novel crops to the food system at scale; yield and 
yield sustainability; regulatory hurdles. 

In addition to the above considerations, many individuals commented on the need for greater understanding of 
these crops and the need to clearly define what qualities should be targeted before making any claims that these 
crops support better nutrition. The first step in this process would be developing a more well-established 
definition of the problem that needs to be solved and/or how introducing these crops could benefit consumers, 
farmers, and industry. 

 
Breakout Group Discussion 2: Solutions to Overcoming Barriers 

After identifying barriers to incorporating underutilized crops within large-scale production systems, 

 
Howarth (Howdy) Bouis, 
PhD 
Harvest Plus 
International Food Policy Research 
Institute 
Lessons Learned from 
Biofortification 
 
Sven-Eric Jacobsen, PhD 
University of Copenhagen 
Lessons Learned from Quinoa 
 
Sean Mayes, PhD 
University of Nottingham 
Lessons Learned from Bambara 
Groundnut 
 
Richard Black, PhD 
Quadrant D Consulting 
Meeting Consumer and Community 
Health Needs: How to Increase 
Nutrient Density in Food Supply 
 
Kevin Murphy, PhD 
Washington State University 
Farmer Considerations 
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participants were asked to brainstorm possible solutions to overcoming these barriers. These ‘solutions’ were 
grouped into four main categories: communication and messaging, research, regulation, and partnerships. 

1. Communication & messaging – inclusive messaging that is trustworthy and transparent; nutrition 
education; partnering with companies and organizations to effectively use social media/marketing 
tools to drive consumer awareness/demand; influencer campaigns and ‘champions’ to promote the 
product –e.g., farmers and chefs as ambassadors. 

2. Research – transdisciplinary approaches including collaboration from nutrition, food, agriculture and 
health sectors; clear focus on defining the problem and potential solutions; identifying who needs 
to/should benefit from the research; community seed banks; diversity in crops and diet; value-chain 
research (post-harvest handling, storage, transport, processing); seek market and consumer opinions 
through focus groups; learn from precedents; link science to markets.  

3. Regulation – reducing taxes on ‘healthy’ food products and produce; supporting green technology 
and production/processing techniques. 

4. Partnerships – Collaboration with major companies and organizations (marketing and messaging); 
partnerships with philanthropic groups, venture capitalists, and other major donors; establishing 
public-private partnerships to share/dilute investment risk. 

 
Breakout Group Discussion 3: What would the incorporation of underutilized crops into large-scale 
production look like? 

Based on the input from attendees, FFAR’s Scientific Program staff formulated a pipeline for addressing 
underutilized crops within the food system, from discovery to market (Fig. 2). The initial stage, discovery, 
would first seek to determine properties of interest to food companies and farmers. In the coming months, 
FFAR will be continuing outreach to food companies to explore this aspect of the model and inform its efforts 
to identify crops of interest to industry groups and also have potential long-term benefits to farmers and 
consumers. At this early stage, it is not clear whether these promising crops will, with any certainty, lead to 
new products that improve access to nutritional foods, however, FFAR is hopeful that strategic investments in 
this space could reduce research gaps that currently exist between food production and consumption by creating 
a more holistic approach to studying food systems that will lead to positive nutritional and health outcomes 
from farm to fork, as described in Figure 1 .  

As part of our continued efforts to support research that benefits farmers, consumers and industry, we 
encourage you to help us identify key stakeholders (Fig. 3) and/or suggest companies or individuals we should 
connect with as we continue to develop the Harvest for Health program. As conveners, FFAR hopes to further 
refine the ‘straw man’ diagrams (Figs. 2 & 3) through informed discussions with various groups spanning the 
private and public sector to establish a global collaborative in this area. By leveraging the collective knowledge 
of the various stakeholders, FFAR will continue to build unique public-private partnerships and explore new 
opportunities for collaboration that de-risks individual investments and maximize the impact of our programs. 

 

 



 7 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HARVEST FOR HEALTH 
FROM DISCOVERY TO MARKET 

DI
SC

O
VE

RY
 

DE
VE

LO
PM

EN
T 

M
AR

KE
T 

DETERMINE PROPERTIES OF INTEREST 
• Food companies 
• Farmers 

IDENTIFY PROMISING CROPS 
• Benefits to farmers and consumers 
• Create a market--food companies 

FORMULATION 
• Test promising crops 

o Nutritional qualities 
o Organoleptic qualities 

• Food company interests 

BREEDING 
• Yield 
• Nutrition 
• Resilience 
• Adaptability 

FARMING 
• Practices 
• Mechanization 
• Tech & knowledge transfer 
• Smallholder farmers 

STORAGE AND PROCESSING 
• Nutrient stability 
• Shelf life 

Fig. 2. Proposed ‘Discovery to Market’ pipeline for FFAR’s Harvest for Health initiative. 
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Fig. 3. Target stakeholders for the Harvest for Health initiative. 
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Next Steps 
Recommendations from this convening event will help inform FFAR research priorities in the Health-
Agriculture Nexus Challenge Area, including the development of future funding opportunities at FFAR that 
may take the shape of requests for applications (RFAs), prize competitions, and/or direct-funding to achieve 
FFAR’s research objectives. At this time, FFAR seeks to launch a global collaborative research effort under 
the Harvest for Health initiative that will promote the introduction of underutilized nutritious crops of interest 
to food companies that have the potential to improve diets through the reformulation of the existing or 
introduction of new foods.  

 

Join the Conversation!  
FFAR looks forward to continuing to build strong public-private partnerships within the agriculture community 
and welcomes your input. Please feel free to contact us at science@foundationfar.org to learn how you can 
engage with FFAR in the Health-Agriculture Nexus Challenge Area. 

Submit your comments, questions, and suggestions or tell us about your research here. 

To stay up to date on future funding opportunities, please join the Health-Agriculture Nexus mailing 
list: 
http://bitly.com/ffarnews 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:science@foundationfar.org
https://app.smartsheet.com/b/form/dc5a36d4ebb4499ea1f6d2a1af8d08e5
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Participant List 
Derek Bartlem, KWS 
Ty Beal, GAIN 
Richard Black, Quadrant D Consulting 
Jack Bobo, Intrexon 
Howarth Bouis, HarvestPlus 
LaVerne Brown, NIH, ODS 
Kashyap Choksi, FFAR 
Jack De Wit, Rijk Zwaan 
Florian Doerr, FAO 
Nancy Emenaker, NIH, NCI 
Griffin Edwards, The Lugar Center 
Mario Ferruzzi, North Carolina State University 
Adam Fisher, Elo Life Systems 
Kate Fitzgerald, EPA 
Naomi Fukagawa, USDA, ARS 
David Gustafson, ILSI Research Foundation 
Jerry Hagstrom, The Hagstrom Report 
Rebecca Hamel, Alliance for Food and Health 
Chris Hegadorn, Hegadorn Global Consulting 
Mindy Hermann, Innova Market Insights 
Amanda Hungerford, Open Philanthropy Project 
Sven-Erik Jacobsen, University of Copenhagen 
Astrid Jakobs De Padua, World Bank Group 
Gina Kennedy, Bioversity International 
Lucyna Kurtyka, FFAR 
Erik Legg, Syngenta 
DeAnn Liska, Biofortis 
Peter Matz, Food Marketing Institute 

Sean Mayes, University of Nottingham 
Demment Montague, APLU 
Kevin Murphy, Washington State University 
Walter Nelson, KeyGene 
Marilia Nuti, EMBRAPA 
Sarah Ohlhorst, American Society for Nutrition 
Mohammed Oufattole, Benson Hill Biosystems 
Kevin Pixley, CYMMYT 
Madeline Radigan, American Society for Nutrition John 
Reich, FFAR 
Chelsea Reinberg, HarvestPlus 
Sally Rockey, FFAR 
Jeffrey Rosichan, FFAR 
Eugenia Saini, BID/FONTAGRO 
Charles Santerre, EOP, OSTP 
Steven Shafer, The Soil Health Institute, USDA, ARS (ret.) 
Ann Steensland,Virginia Tech 
Roy Steiner, The Rockefeller Foundation 
Maha Tahiri, Tufts University 
Lorenzo Terzi, European Commission 
Angela Tierney, WCC International 
Eric Trachtenberg, Alliance for Food and Health 
Benjamin Uchitelle-Pierce, HarvestPlus 
Faustine Wabwire, Management Sciences for Health 
Russ Webster, Grow to Market 
David Welch, The Good Food Institute 
Teresa Welsh, Devex 
Sarah Zoubek, Duke World Food Policy Center 
 

 

Many thanks to the Steering Committee members for their hard work and support of this event! 

 

 

  

 

 

 

 

 FFAR is also pleased to recognize the Crops of the Future collaborative for making this event possible.  

 

Steering Committee for the Harvest for Health Convening Event 
 
Sean Mayes, PhD University of Nottingham, Crops For the Future 

 
Robert Post, PhD  Chobani  
 
Eugenia Saini, DSc  BID/FONTAGRO 
 
Maha Tahiri, PhD Friedman School of Nutrition Science and Policy, 

Tufts University 

 

https://foundationfar.org/cotf/
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