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The vegetable technology gap
Washington spends millions on crop research. Why doesn't more go toward the foods we're 

actually supposed to eat?

By HELENA BOTTEMILLER EVICH | 03/08/17 07:33 AM EST

Page 1 of 9The vegetable technology gap

3/8/2017http://www.politico.com/agenda/story/2017/03/fruits-and-vegtables-technology-000337



In the great quest to get Americans eating healthier, spinach is an unusual success story. We’re 

consuming four times as much fresh spinach as we were four decades ago, as a vegetable once derided as 

choke-it-down “good for you” has become a mainstay of home cooking and upscale restaurants. But the 

spinach boom wasn’t driven by changing tastes, or the cartoon exhortations of Popeye. It was driven by 

technology.

Spinach, like many vegetables, is finicky. If you packaged it in the same airtight bags used for potato 

chips, the leaves would start to break down before they made it from California’s Central Valley to a 

supermarket in Chicago. It wasn’t until scientists came up with a special bag—one that controls how much 

oxygen and carbon dioxide can seep in and out—that pre-washed, ready-to-eat spinach became something 

that a shopper could grab in the produce section and dump straight into a salad bowl or smoothie. 

Spinach, and leafy greens in general, have become so convenient that Americans are actually eating more 

of them—an impressive feat considering just one in 10 Americans eats the recommended servings of fruits 

and vegetables each day.

As the country seeks solutions to the obesity epidemic, there’s been plenty of debate about how to get 

people to eat better. Do we need to improve access to healthy foods? Teach cooking? Tax sugary drinks? 

But there’s one thing that’s often left out of the conversation: technology.

It might seem strange to think about vegetables as a technology, but they are. The average supermarket 

produce aisle represents decades, if not centuries, of agricultural research and development. But in the 

United States, big-league commodity crops like corn and soy, as well as meat, gobble up most of the 

agricultural research investment from both the public and private sectors. The U.S. Department of 

Agriculture’s dietary guidelines tell us to fill half our plate with fruits and vegetables to maintain a healthy 

diet, but its research priorities are far different. So-called “specialty crops”—the government’s name for 

the category that includes, essentially, all fruits, vegetables and nuts—received just 15 percent of the 

federal research budget over much of the past three decades.

“There’s nothing more important we can do to improve the health of this country than to invest billions 

and billions into researching the fruits and vegetables that we’re encouraging people to eat,” said Sam 

Kass, the former White House chef and food policy guru under the Obama administration who now works 

with food tech startups.

Agricultural research is fundamental to improving how we raise, grow, harvest, process and ship 

everything that we eat. It took millions of dollars of public and private research and years of 

experimenting with limp leafy greens before breathable salad packaging came onto the scene. Consumers 

no longer have to wash sand and dirt off their greens, remove tough stems and ribs or chop them into 

bite-sized portions. The same types of technologies have also helped bring us baby carrot packs with dips, 

sliced apples in McDonald’s Happy Meals and ready-to-eat kale salad kits.

The enormous logistical and technological challenges facing so many of the foods that nutritionists tell us 

to eat make research especially critical for produce, which as a sector is still relatively inefficient. Apples 

bruise. Berries don't all ripen at once. Cilantro wilts. Cherries can split and crack if it rains at the wrong 
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time—a problem that can be so expensive, some growers hire helicopters to fly over their crop to dry the 

delicate fruit. Many of these crops still rely on increasingly expensive (and oftentimes undocumented) 

labor to pick them by hand. And water. They need lots of water.

Specialty crops remain special—just 3 percent of cropland is dedicated to growing them—though they 

make up roughly a quarter of the value of crops grown in the U.S. because they demand higher prices. 

This lopsided dynamic means that specialty crops have historically received very little federal research 

investment compared to their value. It also means the country simply doesn’t have a food system that 

supplies what we’re told to eat. In 2007, there were about 8.5 million acres of specialty crops in a sea of 

more than 300 million acres of everything else.

“If Americans were to actually go ahead and jump into consuming the amount of fruits and vegetables 

recommended, we’d be hard-pressed to meet that demand,” said Sonny Ramaswamy, director of the 

USDA’s National Institute for Food and Agriculture, which coordinates a large part of the government’s 

agricultural research portfolio. “There’s an incredible amount of innovation that we need, all the way from 

the farm to the table.”

The imbalance is no accident: In a sense, it’s built into the mission of the USDA itself, which frustrates 

both vegetable growers and nutrition advocates. But there are signs it’s starting to change–if slowly.

THE ROAD TO packaged salad isn’t just an example of how research pays off: It shows just how long the 

process can be, and how much commitment it requires. It began in the late 1920s when a young Berkeley 

grad named Bruce Church bought a field of head lettuce in Salinas, California, and devised a plan to ship 

it, packed in ice, by rail across the United States. According to local lore in the Salinas Valley, children as 

far away as Maine would greet the rail cars excitedly, shouting: "The icebergs are coming! The icebergs are 

coming!" The name stuck.

After World War II, a handful of USDA scientists stationed in Fresno, California, set out to learn more 

about how to best handle, store and ship fruits and vegetables. They obsessively measured temperatures, 

shelf life, spoilage and the rate at which different crops respire—or breathe—which is one way of 

measuring how fast something will rot.

“They’re still alive!” explained Gene Lester, national program leader for the Agricultural Research 

Service’s food science and technology division. “You’re eating a lettuce leaf or a kale leaf, or a string bean, 

or an apple—they’re still alive. There’s still CO2 and oxygen exchanging in those organisms, and that’s 

what’s keeps them healthy for us.”

In 1954, researchers published a roundup of everything they’d learned in a massive book, known as AH-

66. That tome served as a base of knowledge that preceded major advances in produce innovation for 

decades afterward. “That was kind of a bible for us,” said Jim Lugg, a longtime agriculture scientist who in 

many ways is the grandfather of modern salad technology. “The problems weren’t really with growing the 

crops, it was with shipping them and keeping them fresh.” Lugg, who’s now 83 years old, still consults in 

the industry (and, for the record, still eats lots of salad).
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In 1963, Lugg signed on to lead the research division of Bruce Church Inc., which teamed up with a 

subsidiary of refrigerator-maker Whirlpool—a partnership based largely on the hope that they might be 

able to figure out how to get lettuce from Salinas to the East Coast before it turned brown. After a lot of 

experimentation, they figured out how to manipulate the atmosphere inside the vehicles in which they 

shipped the lettuce so that it was more hospitable, providing the right balance of CO2 and oxygen in 

refrigerated rail cars and containers—a hack that took the shelf life of the lettuce from three or four days 

to 14, as long as the lettuce was kept cold.

“We’ve put it to sleep,” Lugg explained. “It’s sleeping! It’s not breathing at its normal rate.”

Bruce Church Inc. eventually morphed into Fresh Express, which in 1989 introduced what is believed to 

be the first pre-washed, bagged salad in grocery stores nationwide. That first mix, packaged in breathable 

bags, was chopped iceberg lettuce, with bits of shredded carrots and purple cabbage, a combo that meant 

home cooks could serve a multi-ingredient salad without chopping a single vegetable. “We saw a way to 

really improve the customer experience with lettuce,” Lugg said.

Lugg recalled serving on a board that helped advise the government on investing in specialty crop 

research in the 1990s. “I don’t think they were spending very much,” he says. (USDA couldn’t provide an 

estimate.) “The then-head of [the Agricultural Research Service] was very defensive about all the 

problems they had getting money and that they had to spend money for things like corn and ethanol and 

cotton.”

He’d sometimes give Ed Nipling, the then-head of ARS, a hard time about the disparity. “He would point 

out how much they spent on this crop or this crop, and we’d say ‘Well, how much did you spend on 

lettuce?’”

SO WHY DOESN’T the nation spend more on better lettuce? The answer lies partly in the history of the 

U.S. Department of Agriculture itself. On one hand, the department, founded by Abraham Lincoln, is 

dedicated to promoting and boosting American agriculture as an industry. That means investing in the 

massive commodity crops that largely fuel American farming, giving us the cheapest, most abundant food 

supply in the history of the world. But the department is also tasked with encouraging healthy eating—it’s 

the agency that gives Americans nutrition advice—and these two major goals can at times be directly at 

odds.

Public health advocates have long lamented that the USDA’s nutrition advice doesn’t align with how the 

institution actually spends its money, and they often point to crop subsidies as the most glaring example. 

Between 2008 and 2012, for example, fruits and vegetables and other specialty crops got just under one-

half of 1 percent of all the subsidies that were doled out. A full 80 percent of those payments went to 

supporting grains used in all manner of foods, to feed livestock and to fuel our cars, and oils, like what we 

use to fry potato chips.

The disparity is something that frustrates Rep. Chellie Pingree, a Democrat from Maine, who also 

happens to be an organic farmer. When the congresswoman speaks at food conferences, she often shows a 
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side-by-side graphic comparing MyPlate, the government’s nutrition guide, and a plate representation of 

crop subsidies.

“Vegetables are called specialty crops! Don’t ask me to explain why,” Pingree said as she unveiled her 

graphic at TedxManhattan back in 2014. The room full of foodies gasped and mumbled disapprovingly.

The idea that junk food is cheaper than produce because of farm subsidies is so often repeated by food 

movement leaders like Michael Pollan that almost everyone assumes that it’s true. But the reality is more 

nuanced. 

Subsidies on their own don’t explain why processed foods are cheaper than produce, calorie for calorie. 

Fruits and vegetables, first and foremost, are highly perishable, which makes everything about growing, 

harvesting, storing and shipping them infinitely more complicated and expensive. Many of these crops 

also take a ton of labor to maintain and harvest. Economists who’ve crunched the numbers have found 

that removing agricultural subsidies would have little effect on consumers’ food prices, in part because the 

cost of commodities like corn and soybeans represent just a tiny share of the cost of the food sold in the 

grocery store.

The U.S. has simply gotten much better at growing corn than lettuce. Today, we get about six times as 

much corn out of one acre of land as we did in the 1920s, when Bruce Church started his lettuce farm. 

Iceberg lettuce yields, on the other hand, have only doubled in that time. The USDA didn’t start tracking 

such data for most of the darker leafy greens until the 1990s.

Even if subsidies did make fruits and vegetables dramatically cheaper, it’s far from clear that everyone 

would start eating their broccoli. The price of produce isn’t the only cost to eating fruits and vegetables; 

many consumers also lack the time or the skills to prepare and cook their perishables. And increasing fruit 

and vegetable consumption is hard to keep up as Americans eat more of their food on the go, away from 

home and prepare far fewer traditional meals on their own.

Moreover, the produce industry doesn’t want to be subsidized like Big Corn or Big Soy. When industry 

leaders come to Capitol Hill, they have been clear that they didn’t want traditional subsidies, like price 

supports, said Glenda Humiston, vice president of agriculture and natural resources at the University of 

California. “They want help with the infrastructure to do their jobs better,” she says, including more 

funding for research labs and data collection that can help industry solve problems on the ground.

Reducing the need for labor is one of the top priorities for the industry, especially with the Trump 

administration’s rhetoric and recent crackdown on undocumented workers. Labor alone can account for 

half a farm’s costs and labor shortages are already preventing the expansion of acreage of specialty crops 

in many regions. Farmers can be hesitant to invest in growing, watering and raising a crop if there’s 

uncertainty about having enough workers to harvest it.

“Growers and shippers are going to have to find ways to mechanize, or we’re not going to be able to 

harvest our products, and we’re talking about delicate products,” said Steve Church, CEO of Church 

Brothers Farms, a major grower in Salinas.
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“The biggest issue we have here is labor,” Church added. “No question in my mind.”

Today, the government is funding research at Washington State University and other universities to 

design robots that can gently harvest apples and even see or smell when the fruit is ripe—a potential leap 

for the kind of mechanization that has so far eluded much of the produce industry.

USDA researchers are also working on a system that drastically cuts down on the need to sort fruit. The 

prototype is an elaborate, six-armed machine that goes into the field with apple pickers. The apples are 

fed onto a conveyer belt that uses an infrared system to detect blemishes and even grade the fruit on the 

spot.

Other research is focusing on improving flavor. In Florida, researchers have cracked the code to make 

tomatoes taste better, an innovation that could help reverse decades of breeding tomatoes for durability 

and thick skin that has left the fruit tasteless and watery. The tomatoes, which also have more lycopene, 

an important nutrient and anti oxidant, have begun being marketed in Florida under the name Tasti-Lee. 

The company that commercialized the technology says nearly 94 million pounds of the tastier tomato 

have been sold so far.

“We first of all had to have a stable supply. We had to figure out how to get tomatoes from the West Coast 

to the East Coast,” says a USDA scientist, permitted to speak on background. “But now we can focus on 

the whole flavor component.”

Making tomatoes tastier is only the beginning. “Understanding this pathway, it’s not unique to just 

tomatoes, but you can use this as a model for citrus, or peppers or apples or anything else,” the scientist 

said.

THOUGH SPECIALTY CROPS have lagged behind their shelf-stable brethren for much of the past 

century, the needs of the produce industry haven’t gone totally unheard in the halls of Washington. The 

idea that these smaller crops might deserve more attention began to gain some traction in the early 

2000s, when California growers became increasingly angry that their state was the No. 1 agriculture state 

based on value, largely due to high-dollar specialty crops, but they were coming up around 16th in terms 

of USDA research funding coming into the state.

In 2006, there was also a renewed interest in investing in research after a deadly E. coli outbreak linked to 

packaged spinach rocked the entire produce industry—and consumer confidence. Three people died, and 

276 people were hospitalized. The disaster fueled an intense food-safety push across Salinas Valley and 

the rest of the produce industry. It also helped energize a diverse coalition of growers that had started to 

organize to ask Washington for a greater share of spending in the farm bill, the law that every five years 

sets the agenda for the Agriculture Department. They demanded that more money be invested in food 

safety and other types of research. Producers of commodities like dairy and grains were less than pleased 

to have another group vying for a part of the federal pie, according to congressional aides.

“It was a hell of a fight,” said Humiston.
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But Big Produce’s political push has paid off. In 2008, the farm bill for the first time included a section 

dedicated to specialty crops. There’s now a $72 million fund to promote various specialty crop projects, 

like building hoop houses to extend the growing season. Fruit and vegetable farmers are also starting to 

get access to the same government-subsidized insurance policies that other commodities have enjoyed for 

years. But the biggest growth for specialty crops in recent years has been in research spending.

The USDA now dedicates some $400 million to studying specialty crops each year—a big increase, though 

still a modest fraction of the nearly $3 billion the government invests in agricultural research each year. 

That pot of money is spread among USDA’s in-house research, land grant universities and other public 

research institutions. The USDA couldn’t provide specialty crop research estimates from before 2008. 

The Obama administration and its intense focus on healthy eating was also a boon to the specialty crop 

sector. The administration not only backed allocating more money to the crops, but it also promoted more 

fruits and vegetables in school meal programs that serve 30 million children each day, and in the Women, 

Infants and Children program, which provides nutritional support for half of all babies born in the United 

States. 

While much of the new federal boost for produce investment is motivated more by the industry’s business 

needs than any push to combat the nation’s crippling obesity epidemic, public health advocates with little 

political clout are thrilled to see the needle moving, however it happens.

“If what we want is for people to eat fruits and vegetables, we have to make it easier, we have to make it 

taste better,” said Marion Nestle, a food studies professor at New York University and author of the 

popular blog Food Politics. 

“It’s about time produce got some attention.” 

The Agenda
AGENDA 2020

Welcome to the obesity issue

By STEPHEN HEUSER | 03/08/17 07:47 AM EST

America is a big country in more ways than one. We treasure our unique combination of economic success 

and sprawling geography as a national strength, but increasingly the effects are showing up in our bodies 

as something we need to worry about. Our spacious car-oriented suburbs, remarkably efficient farming 
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and prosperous economy add up to a society that drives everywhere while scarfing down remarkably 

inexpensive food.

The result? Across every segment of society — rich and poor, east and west, white and black —our 

waistlines are growing. Overweight and obesity have dramatic effects on our health, both on a personal 

level and a social one. Excess pounds increase our chances for a host of ills, starting with diabetes and 

heart disease. They also drive up the cost of health care overall, creating a burden that — regardless of our 

own individual body-mass index — all of us are going to have to pay for someday.

In this special Obesity Issue of Agenda 2020, POLITICO looks into the long-term prognosis for 

Americans’ weight, and what can we do to keep it under control. In one sense, the solution is simple: If 

people eat less and exercise more, they lose weight. In practice, this is nearly impossible without a tight 

network of social support and reinforcement. So in a handful of towns across America, a bold experiment 

is underway: What if a whole community rallied together to create that web of positive reinforcement? 

That’s the spirit of The Way to Wellville, a new pilot program launched by futurist and venture capitalist 

Esther Dyson. For our Obesity Issue, nationally known health care writer David Freedman traveled to 

Muskegon, Michigan, to see what it looks like in action.

Our briefing in the Agenda 2020 series is to look deep into the future at problems we should be heading 

off now. One crucial question that helps shape our decisions is just how much this problem will cost, and 

how communities bear up under its strain. For a glimpse into that future, health writer Beth Baker 

traveled to Memphis, Tennessee — the city with the highest obesity rate in the United States — to 

document just how widely the obesity crisis creates new costs to the system, from chronic care to costly 

new stretchers that can handle larger patients.

What else can we do? Simple as it sounds, more and better vegetables would do wonders, making healthy 

food cheaper and more widely available. But when it comes to crop-research funding, the federal 

government invests just a fraction of the money in vegetables that it pours into calorie-boosting 

commodity products like corn and meat. POLITICO Pro agriculture reporter Helena Bottemiller Evich 

looks into the deep conflicts in the U.S. Department of Agriculture policies, and finds a small but growing 

movement to change that.

Elsewhere, check out our fascinating (if troubling) graphic showing just how consistent the American 

weight-gain trendlines are across the nation, and a slideshow of Muskegon’s efforts to get its population 

healthier. And if you want to understand, at a visceral level, how addictively engineered foods are helping 

make us fatter, jump right to the video from former Food and Drug Administration head David Kessler, 

who expounds upon the absolute evil genius of buffalo wings.

Welcome to Agenda 2020: The Obesity Issue.

Stephen Heuser

Editor, the Agenda
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