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R&D, as a share of total U.S. science 
spending, gradually slipped from 4% 
in 1953 to under 3% in 2009. But 
unlike most other industrial sectors, 
agriculture requires significant invest-
ments in “maintenance” research. 

By available estimates, it takes 
between 35–70% of all agricultural and 
food R&D just to maintain farm pro-
ductivity and prevent it from falling, 
given changing environmental circum-
stances—most notably the inevitable 
co-evolution of pests and diseases to 
overcome technologies presently in use. 
As other agendas such as research on 
health, nutrition, the environment, and 
biofuels have gained ground, the share 
of SAES research directed to enhanc-
ing the productivity of U.S. farmers has 
declined from an estimated 65% of the 
total in 1976 to only 56% in 2009. 

Sources and Forms  
of Public Funding
Of the $3.6 billion spent on agricul-
tural and food R&D by the SAESs and 
related institutions in 2009, 38% came 
from federal sources, 38.3% from state 
government, 8.2% from industry grants 
and contracts, and 15.5% from income 
earned from sales, royalties, and vari-
ous other sources. Research conducted 
by USDA labs was almost entirely 
reliant on federal government fund-
ing; 96% of the total of $1.53 billion of 
that research in 2009 was so funded. 

The state-government share of total 
SAES funding has fallen dramatically—
from 69.3% in 1970 to just 38.3% in 
2009. Since 1975 funding from indus-
try, self-generated and miscellaneous 
funds, has risen and accounted for 
23.7% of total SAES funding in 2009. In 
the 1920s, on average, states provided 
$2.68 for every dollar of federal sup-
port to the SAESs. By 2009 only $1.01 
of state funding flowed to the SAESs for 
every dollar of federal funding support. 

Historically, the USDA was the 
dominant federal government agency 
channeling funds to the SAESs, but 

that has changed. In 1975 the USDA 
disbursed about 74% of the federal 
funds flowing to the SAESs through a 
combination of formula funds, grants, 
and contracts; by 2009 that share 
had declined to around 50% and the 
USDA’s National Institute for Food 
and Agriculture (NIFA) now provides 
just 16% of total SAES funding. The 
other half of federal funds is disbursed 
by a wide range of federal agencies.

Policy Innovations
It is a crucial time to rethink national 
agricultural and food R&D and inno-
vation policies, and reposition the 
U.S. agricultural and food research 
and innovation system to address the 
changing scientific and market reali-
ties in the century ahead. A chronic 
lack of funding lies at the heart of 
the problems, and a doubling of total 
funding for public agricultural R&D 
could easily be justified. This could 
not be done usefully overnight, even 
if the funds were immediately avail-
able. But the total annual spending 
could be doubled over 5–10 years, with 
appropriate attention to the balance 
between investments in bricks and 
mortar and equipment, and to rebuild-
ing the human capital capability. 

Without question, it is hard to make 
a case for increasing public spending 
on anything—including agricultural 
R&D—in these tight fiscal times. 
However, given the long lags between 
investing in R&D and realizing the 

social payoffs to these investments, 
deferring decisions now could be 
“penny wise and pound foolish.”  
Today’s problems have been decades 
in the making and will take time to 
fix. Likewise, changes in investments 
in agricultural R&D, beginning from 
today, will have long-run consequences 
for the productivity and competitive-
ness of U.S. agriculture and the secu-
rity of the nation’s food supply. 

An economic assessment of this 
problem suggests four practical policy 
changes that would address the 
funding shortfalls over the decades 
ahead and make more efficient use 
of ever-scarcer research resources.

•	Revitalize Federal R&D Support via 
the Farm Bill. At least some of the sav-
ings envisaged in the Farm Bill from 
scaling back direct payments could be 
redirected toward additional federal 
support for R&D. As Pardey, Alston 
and Chan-Kang (2013b) observed, 
“If even half of these funds could be 
diverted to agricultural R&D, rather 
than countercyclical payments or 
crop insurance, they could yield 
very large dividends for the nation 
and a greater benefit for farmers.”
•	Re-engage State Government  

Support for SAES Research. Over 
the past 40 years, state government 
funding as a share of total government 
(federal plus state) SAES support has 
declined precipitously. Expanding the 
scope of the state matching require-
ments to secure federal funding for 

Figure 3. Rates of Growth in Agricultural Research Spending

Sources: Pardey, Alston and Chan-Kang (2013b). 
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SAES research is one practical way of 
rebalancing federal versus state sup-
port for SAES research. It could also 
serve to improve the spatial alignment 
of the performance of research with 
the location of agricultural produc-
tion. Efficiencies might be achieved 
in the productiveness of R&D, given 
the strong site-specific attributes 
that affect agriculture, while expand-
ing the overall amount of support 
for publicly performed R&D. 

			  A recent move in this direction is 
the proposed Charitable Agricultural 
Research Act, which authorizes the 
creation of new tax-exempt Agricul-
tural Research Organizations (AROs) 
that would use private funds to sup-
port agricultural research conducted 
in conjunction with agricultural and 
land grant colleges and universities.

•	Introduce Policies to Increase  
Private Support for Publicly  
Performed Research. Substantially 
enhanced support for public agricul-
tural and food R&D could be engen-
dered from primary producer and 
agri-business sources if the United 
States adopted a funding model in 
which a combination of government 
and industry funds is used to finance 
industry-oriented agricultural R&D, 
as done in some countries. The role 
for the federal government in this 
context is to take the lead in devis-
ing the institutional arrangements, 
and providing incentives for indus-
try to participate through the use 
of matching government grants.

•	Increase Flexibility and Contestabil-
ity. Increases in total funding could 
come with changes in the way these 
funds are allocated. For example, 
incremental funds could be used to 
revive investments in farm-produc-
tivity-enhancing agricultural research 
and other high-payoff areas where 
markets fail to fund the economi-
cally justifiable amount of research. 
They could also be used to bid SAES 
researchers’ effort away from existing 

sources of funds and applied in a con-
testable fashion; making the funds also 
available to non-SAES scientists on a 
competitive basis and thereby expand-
ing the total research capacity avail-
able for agricultural research. They 
could also be used flexibly, shifting in 
application as priorities change among 
research areas and among research-
ers, unlike the existing core SAES 
funds that are tied up predominantly 
in salaries of tenured faculty. Contest-
ability and flexibility could extend 
beyond individual scientists within 
the SAESs to the entire SAES system.

The issues are urgent. U.S. agricul-
tural productivity growth is slow and 
slowing. The Experiment Station capac-
ity is dwindling as the SAES human 
capability is shrinking and aging. Agri-
cultural R&D is slow magic: the social 
payoffs are high, but even if we act 
immediately to remake and revive the 
Experiment Station and restore spend-
ing, the effects will not be felt for a long 
time. And this all presupposes the avail-
ability of funds, but institutional change 
to enable enhanced agricultural R&D 
spending takes time, too, even when 
we have support within the industry 
and in government. The situation is 
not yet desperate, and not hopeless, 
but a meaningful change will require 
a seismic shift in attitudes, expecta-
tions, and aspirations, and soon.
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Despite all the dispute and 
delay over the farm bill, both 
the Senate and House have 

agreed that the focus of renewed 
and revised farm commodity policy 
would be on “risk management.”  
Indeed, the House-passed farm bill 
is officially the “Federal Agriculture 
Reform and Risk Management Act.” 

Both the House and Senate ver-
sions of the farm bill include payments 
to grain and oilseed producers when 
area-wide crop revenue falls below 
specified triggers. These “shallow-
loss” programs have been designed 
to supplement individual farm poli-

cies for revenue insurance available at 
highly subsidized premiums for these 
program crops. For cotton, a new, 
heavily subsidized area-wide revenue 
insurance program (STAX) is designed 
to stack on top of individual revenue 
insurance policies. And, as an accom-
panying article explains, a new margin 
insurance program replaces traditional 
price support programs for dairy.

Although offered by private compa-
nies, federal crop insurance is highly 
regulated and subsidized. Farmers pay 
less than 40% of the premiums on aver-
age, and the federal government covers 
the administration and operation costs 
of the insurance companies and offers 
“reinsurance,” which covers com-
pany losses. All these features would 
remain in place under all the farm bill 
options currently being discussed.

Fruit, tree nut, and vegetable crops 
have never been eligible for the tradi-
tional commodity programs that have 
provided billions of dollars in payments 
and price supports for grains, oilseeds, 
and cotton since the New Deal. In addi-
tion, for many years subsidized crop 
insurance was not available or not 
attractive for most California specialty 
crops. However, over the past decade, 
farmers have taken advantage of an 
increase in crop insurance availability 
and attractiveness for these crops that 
are so important in California agricul-
ture. By 2011 subsidized crop insurance 
was available for more than 80 specialty 
crops. Although many vegetable crops 
as well as many small-revenue crops or 
locations are not covered, total liabilities 
for specialty crops reached nearly $12 
billion in 2011—nearly 10% of total 
crop insurance liabilities in the nation. 

The current farm bill debate accepts 
and reinforces the expanding role of 
federally subsidized crop insurance, 
while broadening the risk management 

rationale for farm subsidies. This article 
documents the increasing importance 
of crop insurance for California crops 
in the context of the farm bill debate.

Crop Insurance for Specialty Crops
Based on the definition in the Specialty 
Crops Competitiveness Act of 2004 
(SCCA), “specialty crops” include fruits 
and vegetables, tree nuts, dried fruits, 
horticulture and nursery crops (includ-
ing floriculture). Federal crop insurance 
for these crops remained limited until 
passage of the Federal Crop Insurance 
Act of 1980. Expansion continued over 
the subsequent decades. By 2011, insur-
ance was available for most perennial 
fruit and nut crops, dry and fresh beans 
and peas, fresh market and processing 
tomatoes, mustard, peppers, potatoes, 
pumpkins, sweet potatoes, and some 
nursery crops. Given that specialty 
crops account for about one-third of 
crop revenue nationally, the 10% of 
total crop insurance liability accounted 
for by specialty crops remains a sig-
nificant under-representation. 

In general, a host of insurance prod-
ucts are offered, including insurance 
covering shortfalls in yield, revenue, or 
some other index. With the exception 
of nursery crops, yield insurance based 
on actual production history (APH) 
is most widely available and used for 
specialty crops, while revenue insur-
ance is more important for field crops. 

Federal crop insurance provides two 
broad types of insurance plans: cata-
strophic and buy-up. The catastrophic 
plan (CAT) insures eligible farms for a 
50% of yield loss at 55% of the USDA-
announced price and charges only a 
small processing fee. This catastrophic 
insurance thus returns a maximum of 
about 27.5% of “expected” revenue, but 
costs growers little. Growers can also 
“buy-up” additional coverage up to 85% 

Risk Management and the Farm Bill: The Role of Crop Insurance
Hyunok Lee and Daniel A. Sumner

Risk management subsidies, of which 
federal crop insurance is a large 
component, have an expanding role 
in federal farm programs and are of 
growing importance for California 
specialty crops.

The participation rate for buy-up insurance 
for wine grapes, which is the highest 
revenue crop in California, is about 
40%, whereas buy-up insurance covers 
less than 20% of table grape acreage.
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of production per acre with value up 
to 100% of a USDA-announced price 
that is based on a specified market price 
established for each crop and region. 

Status of Crop Insurance  
in California
The purchase of federal crop insurance 
by California farmers has increased 
rapidly since 1989 (Figure 1). The big 
jump in acreage, policies sold and, to 
a lesser extent, liabilities occurred in 

1995 when the CAT insurance option 
became available. Total policies sold 
have gradually declined from about 
35,000 to about 33,000 since 1995, 
while total acres have declined from 
a high of about 4.5 million acres in 
1995 to about 4 million acres in 2011. 
Liabilities have grown steadily from 
about $1.7 billion in 1995 to more 
than $4.5 billion in 2011—an almost 
tripling of crop insurance liabilities. 

When it was introduced in 1995,  
the CAT option accounted for about 
$1 billion of liabilities, while the buy-up 
insurance option accounted for about 
$0.7 billion (Figure 2). CAT liabili-
ties grew until 2008, but buy-up grew 
faster. Since 2008, CAT liabilities have 
declined while buy-up liabilities have 
jumped. In 2011 the share of buy-up 
liabilities exceeded two-thirds of total 
liabilities. Overall, the share of acreage 
covered under buy-up increased for all 
crops even as total acreage continued 
to expand for many specialty crops.

Moreover, given the impor-
tance of specialty crops in Califor-
nia, APH accounts for the majority 
of crop insurance in California. In 
2011 APH accounted for over 70% 
of total liability in California. Where 
grains and oilseeds are dominant, 
revenue insurance is much more 
important to the liability profile. 

Crop insurance participation in 
California differs widely across spe-
cialty crops (Figure 3). Based on 
buy-up data (since CAT sign-ups are 
almost free for participants), crop 
insurance participation measured as 
the share of acreage was highest for 
processed tomatoes, cherries, and 
prunes–with about 80% shares. 

In 2012 coverage of buy-up insur-
ance was lowest for onions, which 
had less than 10% of acreage covered. 
Avocados and walnuts both had less 
than 15% of acreage covered with 
buy-up insurance. Onion plantings 
have no CAT coverage listed, while 
more than half of the acreage of avo-
cados and walnuts is covered if the 
minimal CAT coverage is included. 

The participation rate for buy-up 
insurance for wine grapes, which is 
the highest revenue crop in California, 
is about 40%, whereas buy-up insur-
ance covers less than 20% of table 
grape acreage. There is wide diver-
gence among the tree nuts. Only about 
14% of walnut acreage was covered 
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Figure 2. Liability Shares of CAT and Buy-up Insurance in California, 1995–2011
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by buy-up insurance and another 40% 
with CAT. In contrast, about 40% of 
almond acreage is covered by buy-up 
insurance and another 50% by CAT. 

Crop Insurance and Risk  
Management in the Farm 
Bills Under Discussion
Both the House and Senate ver-
sions of the farm bill include several 
crop insurance revisions that could 
be important for specialty crops. 

The bills mandate expanded cov-
erage for “underserved” crops and 
regions, and this effort is extended to 
more specialty crops and regions:

•	 A premium discount of 10% will be 
offered for beginning farmers and 
ranchers;

•	 Index-based weather insurance is 
expanded (but this is less likely to be 
useful for California producers);

•	 Additional studies are mandated for 
insuring specialty crop producers for 
food safety and contamination-related 
losses; and,

•	 Proposals for insurance against losses 
from disruptions due to invasive spe-
cies are under consideration.

In general, the proposed farm bills 
(in both the House and Senate ver-
sions) attempt to convert income sup-
port programs into risk management 
policies, including crop insurance. 
Several drivers account for this transi-
tion. First, as payments under other 
support programs recede to near zero, 
primarily because prices for program 
crops have been high by historical 
standards, crop insurance has become 
a major source of farm subsidies and 
transfers from taxpayers to farm opera-
tions. Second, whereas other payments 
face limits on the size of payments and 
on the eligibility for payments based 
on farmer income, such restrictions do 
not apply generally to crop insurance 
benefits. Third, insurance companies 
and local crop insurance agents are 
major beneficiaries of subsidized crop 

insurance. They have emerged as strong 
advocates of maintaining and expanding 
the federal crop insurance programs.

 Concluding Considerations
The new farm bill, whichever version 
is accepted and whenever it actually 
passes, will almost surely place more 
emphasis on risk management as a 
rationale for farm subsidy. Crop insur-
ance has become a central piece of 
government policy for commodities 
and has the largest share of the com-
modity support budget. Federal costs 
for crop insurance outlays exceeded 
$12 billion in 2012, compared to about 
half that for other crop subsidies. 

While California specialty crops re-
main under-represented in this budget, 
they receive a much larger share of fed-
eral attention under crop insurance than 
the negligible part they played in the 
traditional price and income programs. 
As the programs grow in importance, 
evaluating the implications of crop in-
surance for the long-term health and 
prosperity of California agriculture is 
worthy of much more research.
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Figure 3. Shares of Acres Under Crop Insurance for Major Crops in California, 2012
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