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Will Consumers Embrace Science-Based 

and Information Technologies for Food and 

Agriculture Products?   

 

 

Consumer purchasing behavior 

and food choices are complex 

processes influenced by many 

social, economic and personal 

factors.  As consumer incomes 

and purchasing power 

increases, they diversify their 

diets and purchase more 

nutrient-dense foods, including 

dairy, fruit, vegetables and 

meat.  They also vary their 

diets with processed and 

prepared foods and are 

increasingly interested in the 

composition and origin of their food.  

Yet nearly 500 million consumers are also smallholder farmers or rural laborers, producing basic 

staple crops which they rely on for most of their energy and nutrition.  They face challenges such 

as drought, flooding, pests, stagnating wages and political instability.   

Programs that provide social protection, 

investments, training and access to 

improved technology will help them grow 

better products and businesses and move 

out of poverty.  

 

 

(Growing Cassava in Vietnam. Photo 

credit:  Georgina Smith / CIAT)  
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But most consumers no longer produce their own food and are unfamiliar with the agricultural 

practices and innovations that producers rely on to keep food affordable, safe and nutritious.  

In a world of Ŕhigh-techŕ agriculture, the distance between the consumerœs plate and the 

farmerœs field can lead to misunderstanding and distrust.   

For producers to meet the demands of seven billion consumers today and nearly 10 billion 

consumers in 2050 within a changing climate, they increasingly rely on the development, 

customization and dissemination of science-based and information technologies and innovative 

production practices. Creating a dialogue and building trust between consumers, producers and 

policymakers is urgently needed to ensure that the world will have a sufficient supply of 

affordable, safe and nutritious food.   

 

Growing Consumer Trust 

How can people learn more about modern innovations, 

practices and technologies that enhance sustainable food 

systems?  And how can they feel confident that they are 

consuming safe, nutritious products?   

Farmers, agribusinesses, retailers and others in the agri-

food system are directly engaging with consumers about 

the innovations and practices they use to produce food.    

 

Farmers Share Their Stories 

Farmers have a powerful story to share with consumers about life on their farms and how 

innovation adoption and modern production methods bring lower-cost food to market while 

conserving soil, water and biodiversity, and reducing the climate impact of agriculture.  

Farmers can grow consumer trust by directly marketing their food products in farmers markets, 

restaurants and other public venues, and by engaging consumers in social media conversations 

about their practices, production methods and the challenges and successes of farming.  Telling 

their personal stories through videos and blogs provides a direct connection between consumers 

and farmers as well.   

http://thefarmbabe.com/#more
https://www.thefarmersdaughterusa.com/
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In 2015 more than 167,000 U.S. farmers 

produced and sold food locally through 

intermediaries, such as local retailers, 

or directly to consumers. These sales 

generated $8.7 billion in revenue for 

producers. The local and regional food 

sector is expected to reach $20 billion 

by 20191.  

 

Knowing Who to Trust 

When surveyed, consumers identify university scientists and government agencies as their most 

trusted sources of information on agricultural production practices and dietary guidelines.   

University scientists produce rigorous, science-based research about food quality, safety and 

crop and livestock production innovations.  To increase consumer awareness of their research, 

university researchers collaborate with government scientists, the food and agriculture industries 

and consumer organizations to publish reports and educational materials about food production 

and nutrition.  In the United States, organizations such as the Council for Agricultural Science 

and Technology (CAST) make reports available for the public covering technologies for 

productive, safe, sustainable agriculture. 

To be transparent with consumers and the general public, private-sector agribusiness can also 

share safety-related data and research results on open platforms.  

Governments also play a critical role by ensuring that consumers have access to science-based 

information to help them make choices about food and agriculture products and food safety.  

Examples include the consumer information sections of the Food and Drug Administration (FDA) 

website and U.S. Department of Agriculture that provide up-to-date consumer information. The 

EU Commission website shares food safety and agriculture technology information for consumers 

living in the European Union.    

While public and private agricultural research and development investments spark innovations in 

food and agriculture systems, governments must create smart regulatory systems that build 

consumer acceptance and trust of those innovations.   

  

http://www.cast-science.org/publications/
https://croplife.org/data-transparency/
https://www.fda.gov/ForConsumers/default.htm
https://www.fda.gov/ForConsumers/default.htm
https://www.usda.gov/topics/health-and-safety
https://ec.europa.eu/food/plant_en
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Smart Science-Based Regulatory Systems 

Governments establish agricultural policies and regulations to ensure human health and safety, 

protect the environment and animal welfare, and foster economic growth while meeting 

consumer needs for food, fiber, fuel and other agriculture products.   

 

Regulatory systems should have a sound legal and empirical basis, minimize costs for producers 

and consumers and promote innovation through intellectual property protection and market 

incentives.  They must be clear and consistent and compatible with domestic and international 

trade laws.  

Today regulatory systems are being called upon to do even more, as consumers seek information 

about production methods, nutritional content, labor practices and sustainability of local, national 

and international food and agriculture systems.   

Smart regulatory systems must keep pace with rapidly changing innovations in science and 

technology to help consumers gain access to safe, high quality products at lower prices.  New 

advancements in biotechnology and bio-innovation, genetic research and plant and animal 

breeding will require capacity-strengthening and innovation in the existing regulatory system as 

well as increased investments in regulatory science and linkage with public education activities.   

Smart regulatory systems rely on a shared commitment between all participants in the food 

system to provide science-based information so consumers understand the nutritional and 

environmental benefits and trade-offs of their food choices. 

http://nas-sites.org/biotech/
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Consumers Take the Lead 

Consumers prefer transparency and freedom of choice in the marketplace. Research shows that 

consumers express a desire for clear information about food and a chance to engage with food 

brands.  

With the advent of information technologies and data on mobile phones, consumers have at their 

fingertips many tools to learn more about the price, origin and production methods of the food 

they eat.  Smart labels, QR codes, apps and websites from trusted government agencies, farmers, 

food companies and food retailers can help them access information and make decisions about 

food purchases.   

 

 

In the U.S., the SmartLabel® App is one example of how retailers and 

food manufacturers are responding to consumer demand for 

information about nutrition, allergens, ingredients, social-compliance 

programs and safe-handling instructions.    

(SmartLabel® App courtesy of the Food Marketing Institute and 

Grocery Manufacturers Association)  

 

 

 

Consumers Tackle Food Waste 

New initiatives have been developed in response to increasing consumer demand for fresh and 

safe foods, while also reducing food waste. The U.S. Department of Agriculture is raising 

awareness and suggesting practical steps consumers can take in tools such as The FoodKeeper 

mobile phone app, developed by USDA, the Food Marketing Institute and Cornell University.  The 

app helps consumers decipher Ŕbest by dateŕ labels with access to clear, scientific information 

on food storage, proper storage temperatures, food product dates and expiration dates. 

College students are taking the lead to reduce food waste by developing campus initiatives to 

raise awareness and cut food waste while reusing and composting unused food.  

Innovative non-profit organizations such as DC Central Kitchen and LA Kitchen are successful 

models for reducing hunger, improving job skills and avoiding food waste by recycling unused 

fresh and prepared foods.    

https://www.foodbusinessnews.net/articles/11532-transparency-critical-for-the-future-of-food
http://www.smartlabel.org/
https://www.foodsafety.gov/keep/foodkeeperapp/index.html
https://www.foodandwine.com/fwx/food/college-kids-have-come-great-way-avoid-wasting-food
https://dccentralkitchen.org/
https://www.lakitchen.org/
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(Volunteers and LA Kitchen trainees work 

side by s ide to prepare 3,500 fruit parfaits 

for the Special Olympics. LA Kitchen has a 

multipronged mission to reduce food 

waste and unemployment while combating 

hunger. Photo credit: Robert Egger, LA 

Kitchen.)  

 

 

In Denmark, a consumer-led campaign to cut food waste has become a national movement 

serving as a paradigm for how countries can raise awareness, dramatically reduce waste and 

improve sustainability.   

Initiatives to quantify, measure and monitor food loss and waste are foundational to define the 

scale of the problem.  One such initiative is the Food Loss & Waste Protocol, a multi-stakeholder 

partnership that has developed the global Food Loss and Waste Accounting and Reporting 

Standard, enabling the consistent quantification of baselines and tracking of progress towards 

the Sustainable Development Goal 12 (SDG 12) of halving food loss and waste. 

 

Testing Technology for Traceability 

Nearly one in ten people around the world  become ill from foodborne diseases and food recalls 

often come late or may result in unnecessary food waste.   By improving food traceability, 

retailers, restaurants and the food processing industry can more quickly locate and manage the 

source of the problem, help protect health of consumers and build trust in the food system.  

Participants in the food system are beginning to explore and use a new data and information 

management technology, blockchain, that functions as a distributed ledger for sharing secure 

online data in business and trading transactions.   

Blockchain technology is in the early stages of development but is advancing at a fast pace. 

Academic researchers, food retailers and the food industry are now exploring how to apply 

blockchain technology to trace and manage agriculture and food products from the farm and 

through the processing, distribution and retail levels.   

https://www.dw.com/en/denmark-leads-europe-in-tackling-food-waste/a-19407250
http://flwprotocol.org/
https://www.un.org/sustainabledevelopment/sustainable-consumption-production/
http://www.who.int/foodsafety/areas_work/foodborne-diseases/ferg/en/
https://www.youtube.com/watch?time_continue=7&v=JlnX1i1nnpo
https://www.agriculture.com/technology/livestock/how-blockchain-will-impact-agriculture
https://www.agriculture.com/technology/livestock/how-blockchain-will-impact-agriculture


2018 Global Agricultural Productivity Report® (GAP Report®) 
Will Consumers Embrace Science Based and Information Technologies? 

7 

 

 For example, in 2017 Wageningen University 

explored the relevance of blockchain in a 

pilot study using the example of table grape 

supply chains from South Africa to European 

markets. The study found it was feasible to 

implement tamper-proof certificates on the 

grape supply chain for validity and 

provenance of origin, ensuring a high-

quality, traceable product for consumers.  

The Global Food BlockChain is an open 

source, not-for-profit collaborative compiling data, implementing information sharing standards 

and fostering blockchain technology adoption for supply chain participants with a focus on 

improving food security and food safety, quality and provenance, and sustainability.    

Private-sector collaborations such as the Food Trust blockchain system are testing how to apply 

blockchain for various global food and agriculture supply chains from farm to retail level.  All of 

these examples are first steps in the effort to build a more traceable, safe food system.   

 

Tech-Assisted Nutrition  

In developed countries consumers have benefitted from productivity and innovation in 

agriculture, resulting in affordable food prices and sufficient supplies.  But consumers are 

increasingly interested in the nutritional quality of food, food safety and the impact of food 

production on the natural resource base.  

A recent large-scale review of the adoption of Bt corn (corn that is genetically modified to be 

resistant to the corn borer pest) by farmers in North America demonstrates how this innovation is 

an important part of integrated pest management that also brings benefits to consumers and the 

environment.    

http://www.cbrewster.com/papers/Ge_Blockchain_17.pdf
http://www.globalfoodblockchain.org/gfbipresentations/gfbivision/
https://cointelegraph.com/news/walmart-ibm-blockchain-initiative-aims-to-track-global-food-supply-chain
https://agnr.umd.edu/news/forty-years-data-quantifies-benefits-bt-corn-adoption-across-wide-variety-crops-first-time
https://www2.ipm.ucanr.edu/What-is-IPM/
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Using Bt corn has enabled farmers to gain control 

of the corn borer population that feeds on corn as 

well as other crops in nearby fields, protecting the 

health of the local agricultural ecosystem. Over 

time, fewer pesticide applications for corn and 

vegetable crops have been required, resulting in 

lower environmental impact, lower costs and 

more safe, nutritious vegetables reaching 

consumers at affordable prices.    

Scientists are also developing genetically 

modified potatoes that are resistant to potato 

blight (a mold that rapidly destroys potato crops) 

thereby enabling reductions in fungicide 

applications of between 80 and 90 percent.2  

Seed breeding innovation has improved the 

quality, yield and hardiness of vegetables.  Today, 

scientists are using a range of traditional and 

advanced breeding techniques to improve the 

nutrition of vegetables and other crops.  The 

recent breeding and commercialization of broccoli 

with high levels of phytonutrients that help reduce the risk of heart disease is an example of 

innovation that brings direct health and nutrition benefits to consumers. 

In developing countries, private-sector vegetable breeding has provided excellent options for 

farmers wishing to produce more nutritious, hardy products for the growing consumer market.  

Between 2001-2002 and 2016-2017, vegetable 

production in India doubled, with significant credit 

due to private vegetable seed companies that 

invested in research to produce higher yield, pest-

resistant products benefiting farmers, while also 

breeding quality traits such as taste, shelf-life and 

color for consumer markets.3   Indian vegetable 

farmers are now earning more and providing 

consumers with more nutritious food.  

Photo credit: Agribusiness Systems 

International (ASI), an affiliate of ACDI/VOCA  

 

When surveyed, strong majorities of U.S.  

consumers say they are willing to pay more for 

foods wi thout pesticide residues, despite the fact 

of the 99.5 percent of the 10,000 fruit and 

vegetables tested by USDA had pesticide residue 

levels far below EPA standards. (USDA Ag 

Marketing Service, February 2018.)  

https://www.sciencealert.com/genetically-modified-potato-reduces-fungicide-desiree-cisgenesis-ipm2-0
https://www.sciencealert.com/genetically-modified-potato-reduces-fungicide-desiree-cisgenesis-ipm2-0
http://www.superbroccoli.info/
http://www.superbroccoli.info/
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Winning the Race Against Time: Getting Nutritious Tomatoes 

from Farm to Plate 

Case Study: Monsanto Company (Bayer AG) 
 

The tomato is one of the most important vegetables in the world. It contains essential vitamins 

and minerals and is also a key source of lycopene, which has anti-oxidant properties and can 

help protect against heart disease and cancer. Yet in many developing countries, getting fresh 

healthy produce such as the tomato from the field to consumer markets is a challenging race 

against time.   

India is one of the top three tomato-producing 

countries, with nearly 184 million tons of the 

global amount of 223 million tons produced in 

2016.4  Despite a high volume of production, 

nearly 40 percent of all tomatoes grown in India 

are lost on the farm and along the supply chain 

to the market, due to pests, the lack of cold 

storage and inadequate road systems.5 These 

losses mean a loss of potential income for 

farmers and tomato transporters, lost nutritional 

value for consumers, along with higher prices 

and wasted water, soil and crop nutrients.  

Plant breeders are now using conventional breeding techniques along with advanced 

phenotyping breeding technologies to improve the tomato plant for producers, consumers and 

the entire agricultural value chain.  Phenotyping involves assessing the physical characteristics 

of an organism resulting from genetics, environment and crop management; new precision 

phenotyping technologies can rapidly assess thousands of breeding lines over time to help 

breeders select plants that can adapt to different challenges.  

To improve tomato shelf-life and the firmness required to make the journey to market in 

developing countries like India, tomato breeders from The Monsanto Company (acquired by 

Bayer AG in June 2018) evaluated more than 500 tomato cultivars for transportability and shelf-

life.  Over the two-year research period, breeders developed tomato hybrids that featured a 12 to 

14-day shelf-life, (an improvement over the five to seven-day period within which tomatoes 

typically spoil).  These hybrids also yield 20 percent more fruit, have greater adaptability to heat 

stress, and appeal to consumers with an attractive red color. Additional tomato traits are in the 

research pipeline, to address consumer demand for flavor, nutrition and culinary appeal. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5770690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5770690/
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While the government of India has begun to incentivize investments in cold storage, investments 

that will address the large needs and wide array of agriculture products across India will require 

several years.  In the short term, genetic improvements in tomato shelf-life will complement 

improvements in cold storage and will prevent food loss while providing more consumers with 

healthy affordable food.    

 

Ending Malnutrition and Hidden Hunger Through Innovation 

Nearly one-third of the global population, based primarily in developing countries, depends 

predominantly on a single staple crop for survival.  Global emissions of greenhouse gas are at 

record highs and are expected to continue to rise through at least 2100.   Carbon dioxide 

emissions (CO2) threaten human nutrition by reducing crop yields and by altering the nutrient 

profile of many of these staple food crops.6  

 

 

Across Africa and India, 90 million very 

poor people depend on va rious types 

of millet for daily food and income. 

Photo credit: ICRISAT  

 

 

 

Some of these staple crops, including millets and quinoa, are hardy and nutritious, but suffer from 

a lack of productivity and require additional research and investment.  Other staple crops such as 

rice, sorghum, cassava and maize, provide energy, but less of the vital nutrients such as vitamin 

A, iron and zinc required for growth and health.  Research and innovation are needed to enhance 

the nutrition of crops that millions of people consume daily.   
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Making the Crops that Feed Millions More Nutritious and 

Productive 

Across the drylands of India and Africa farmers and consumers grow and eat sorghum and 

millets, annual grasses that produce small seeded grains. These cereals are exceptionally 

resilient in dry conditions, require short growing seasons (three to four months from planting to 

harvest), are suited to low-input smallholder farming systems and are culturally accepted staple 

foods for about one billion people.7   

With additional partnerships and investments, sorghum and millets can be enhanced to bring 

even greater benefits to consumers, farmers and to the planet.    

 

In Africa, sorghum is a basic 

staple food for 300 million 

people in rural communities, 

especially in drought -prone 

areas.  

Photo credit: Kitavi Mutua  

 

 

Millets are an important source of micronutrients for nursing mothers and weaning children, as 

they are high in calcium, iron, folic acid, and zinc.  Sorghum and millets are also low in gluten and 

are good sources of fiber.  Consuming them helps keep blood sugar levels stable and manage 

weight and diabetes.  

Campaigns to educate consumers and create new market demand for sorghum and millet 

products help develop the food value chain for these crops. 
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The government of India is partnering with food companies to develop new products and 

launching a Smart Food initiative to popularize millets and sorghum and has declared 2018 the 

ŔNational Year of Millets.ŕ  Influencers such as food 

writers, chefs, doctors and the media are helping inform 

Indian consumers about the health and sustainability 

benefits of millets. School feeding programs and 

cookbooks are featuring millets in meals and in recipes.  

In Kenya, an effort to raise awareness about sorghum as a 

drought-resilient crop is promoted by the United Nations 

International Fund for Agricultural Development (IFAD) 

and includes ŔRecipes for Changeŕ with chef and farmer 

participation. 

 

 

Millet  Icon for  Indiaœs National  Year  

of  Millets  Campaign  

 

 

Biofortification for More Crops and More Consumers 

Micronutrient malnutrition is a key challenge facing nearly two billion people around the world. 

Insufficient amounts of vitamin A, zinc and iron results in low disease resistance, stunted growth 

in children, and a reduction in both cognitive development and economic growth.  The problem is 

especially severe in much of Sub-Saharan Africa and in South Asia, where up to 80 percent of the 

population in some countries are affected by the lack of these nutrients.  

Solutions include improving dietary diversity, fortifying staple foods with added nutrients and with 

increasing the density of vitamins and minerals in a crop through both conventional and 

biotechnology breeding methods.   

 

Children in Mozambique enjoy 

HarvestPlus nutritious biofortified vitamin 

A sweet potatoes.   

Photo credit: HarvestPlus  

 

 

http://www.smartfood.org/
https://www.ifad.org/web/latest/story/asset/39568615
https://youtu.be/31hV9CuV6KI

