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USDA’s National Agricultural Statistics Service (NASS) conducts a series of surveys throughout the year
to assess farmer planting decisions and production conditions. Among other things, those surveys use
farmer responses to estimate crop acreage and yields and provide early information on likely production
outcomes for various crops in the current crop year. Those estimates underlie USDA and private analysis
that affect markets throughout the year. The public benefits of those surveys are notable, and the
literature on those benefits was recently reviewed by the Council on Food, Agricultural and Resource
Economics (C-FARE), which highlighted how public information on market prices and quantities helps
improve market efficiency (Lusk, 2013).

Producers and other decision makers depend on the objective information and decision support tools that
analysts and researchers develop from NASS producer survey data. NASS survey enumerators have
long responded to producer questions about the value of USDA surveys by pointing out how accurate
NASS data can lead to improved data for RMA crop insurance payments and revenue support programs;
improved crop recommendations by local extension agents; improved information for local agribusiness
planning; and improved information for individual producers’ marketing and future planting decisions
(USDA-NASS, 2015). The quality of the information and analysis provided from NASS data, however,
depends on a high level of producer participation in these surveys. As the number of respondents falls,
the statistical reliability of estimates and forecasts decline and the value of NASS estimates for a host of
other purposes declines as well. The purpose of this article is to examine the impact of response rates on
county yield estimates for an important new farm program—the ARC-CO program.

NASS Survey Response Rates

Response rates on NASS crop acreage and production surveys have been falling in recent decades
(Ridolfo, Boone, and Dickey, 2013). From response rates of 80-85 percent in the early 1990s, rates have
fallen below 60 percent in some cases (Figure 1). Of even greater concern, there appears to an
acceleration in the decline in the last 5 years or so, suggesting the possibility that this decline reflects a
long-term permanent change.
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Figure 1. Response Rates for NASS Acreage and Production
Surveys (APS), 1992-2016
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Reduced response rates can potentially introduce bias or error to the estimates released by USDA. For
example bias may occur if higher yielding farms drop out. Reduced response will almost assuredly
introduce error to the estimates making them noisier and randomly more inaccurate. This will be most
noticeable in county estimates. The NASS area-sampling frame remains most accurate at the national
level; response rates become increasingly important for estimates at the state and especially county
levels. So while the quality of national and published state estimates is still high, falling response rates
have led to decreases in the number of counties for which estimates can be published (Figure 2).
Increasing sample sizes might help to increase the number of responses, but the cost of that solution can
be prohibitive, and if the reasons behind low response rates are systemic, larger sample sizes will not
necessarily counteract lower response rates.

Figure 2. Counties with NASS Small Grain Yield Estimates,
2007-2015
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Identifying the reasons for such a change might suggest possible solutions. Producers typically claim that
they do not have enough time or that they are concerned about data privacy (McCarthy and Beckler,
2000). Anecdotally, other producers have said they spend too much time filling out USDA reports and
that is why they do not want to spend time filling out another survey. However, research has not
confirmed that response burden has contributed to the likelihood that a farmer will refuse to fill out a
survey in the future (McCarthy, Beckler, and Qualey, 2006), although NASS analysis of non-response for
the 2009 June Area Survey found that “would not take time/too busy” and “refuses on all surveys”
accounted for more than a third (36%) of non-responses (Tran et al., 2011).1

Increasingly rapid declines in response rates in the current decade appear to be an acceleration in some
of the trends affecting falling response rates across the range of government household surveys over the
last 25 years (Meyer, Mok, and Sullivan, 2015). The difficulty in accessing households has increased
steadily, often attributed to new telephone technologies like caller ID and replacement of land lines with
cell phones. Over the same period, refusal rates have increased, and although refusals began to decline
in the 2000s, the rate has begun to rise again (Ridolfo, Boone, and Dickey 2013). Given the steady
increase in privacy technologies and changes in telephone use, these conditions seem unlikely to
improve, although new technologies, such as on-line surveys and direct on-farm data access, could offer
solutions at some point.

Greater inaccessibility also increases the costs of NASS surveys. Producer cooperation in responding to
surveys as quickly as possible would go a long way to reducing the cost of data collection by decreasing
the need for repeated contacts. In order to achieve the highest possible response rates, NASS surveys
are conducted first by Internet and mail contact, and then followed up with telephone and personal
interviews. The cost of these contacts increases substantially at each stage, from $2 per respondent for
the Internet survey, $4 for mail, $12 for telephone, and more than $50 per respondent for personal
interview. So the more responses at the earliest stages of the survey, the more cost effective the
collection of the needed data.

Response Rates and County Estimates

Since the 2014 Farm BiIll, sufficient response rates on NASS surveys for crop planted acres, harvested
acres, yield, and production to support county-level estimates can have an even more direct impact on
many producers. The 2014 Farm Bill replaced commodity programs that provided direct payments to
farmer regardless of adverse conditions with programs that trigger when a safety net is needed to offset
revenue declines (e.g., farmdoc daily, February 20, 2014). One of those, the Agricultural Risk Coverage
(ARC) program, relies heavily on NASS county yield estimates to determine if the program will provide
payments in a given year on a given commodity and, if so, to what extent.

A majority of producers opted for the ARC-CO program (farmdoc daily, June 16, 2015), which provides
farm payments when county crop revenue is less than the ARC-CO guarantee, calculated as 86 percent
of the most recent 5-year Olympic average? price multiplied by the most recent 5-year Olympic average
county yield.® While ARC payments have risen as commodity prices have fallen over the past few years,
the payments under ARC-CO have not been uniform, by design. Under ARC-CO, the county payment
rates per base acre will vary geographically based on the county-level yields in a given year. An integral
part of administering the new program requires knowing what county yields were for covered commodities
not only for the payment year, but also for the preceding 5-year period.

So, how did USDA determine the yield estimates needed to implement the new ARC-CO program?
Roughly 90 percent of yields needed to establish ARC-CO county average yields for all covered
commodities were developed from about 41,500 county yield estimates—NASS survey data provided
about 28,500 and Risk Management Agency (RMA) crop insurance data supported approximately
another 13,000. The remaining 10 percent of ARC-CO county average Yyields were established using
alternative methods as described below.

1 Another third (34%) of non-responses were accounted for as “refused but no reason given.”

2 A 5-year Olympic average drops the highest and lowest years and takes the average of the remaining
three.

3 The total payment per acre may not exceed 10 percent of the ARC-CO guarantee.
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The NASS estimates are viewed as the gold standard at USDA since they are developed from a
statistical framework that surveys large and small farms in an area-weighted probability sample. Because
NASS has knowledge of plantings and other information, this approach generally achieves as much
accuracy as possible with the least cost possible. That procedure first produces an overall U.S. estimate
of yields, which can then be disaggregated by state and county. Basic statistical principles suggest that
as one attempts to estimate hundreds of county yields that make up the national yield — the amount of
data needed increases dramatically. However, surveying more farmers or surveying the same farmers
more frequently would cost more without any certainty that it could resolve the underlying problem of non-
response—in fact, it might reduce the response rate further.

Because NASS county yield estimates require sufficient responses to develop a statistically valid
estimate, response rates on NASS surveys are getting more attention. NASS must get at least 30 survey
responses for a particular crop in a particular county, or it must receive survey responses from at least 3
producers representing a minimum of 25 percent of the county acreage in the particular crop. If those
criteria are not met, then NASS will not publish a yield for that crop in that county in order to protect
farmer privacy.

When NASS doesn’t get enough responses to publish an estimate, the Farm Service Agency (FSA) of the
USDA must rely on other data to develop yield estimates for implementing the ARC program. In those
cases, FSA will use RMA yields, when available, but these may differ from the data a NASS estimate
would provide. For example, RMA data may not be as representative of the county yield as a NASS
statistical sample, since not all farms participate in the crop insurance program.

In the event that there is neither a NASS county estimate nor enough data to estimate an RMA county
yield, the FSA State Committee will determine the county yield using best available data, including such
possibilities as the NASS or RMA vyield for a neighboring county, the NASS district yield estimate, or 70
percent of the transitional yield (or t-yield). NASS districts can include multiple counties, which may make
the yield determination too high for some counties and too low for others.

The yield estimates used to calculate ARC-CO payment rates determine the level of payments producers
with base acres will receive for that year. A relatively small change in the yield estimate for a county can
have a substantial effect on the payment rate, in part due to the tight range (10 percent) around the
revenue guarantee that limits ARC-CO payments. Looking at an example county payment rate for corn
(Table 1), a 5 percent decrease in yield leads to a 182 percent increase in the payment rate; a 10 percent
decrease leads to a 335 percent increase in payment rate. The effects are even greater for the soybeans
and wheat examples.

Table 1. Examples of ARC-CO Payment Rates by Commodity under
Varied Yield Scenarios

Actual 2014 5% lower 10 % lower 5% higher  10% higher

payment rate yield yield yield yield
Corn $14.83 $41.84 $64.54 $0.00 $0.00
Soybeans $12.51 $38.27 $61.35 $0.00 $0.00
Wheat $14.35 $49.39 $83.16 $0.00 $0.00

Achieving sufficient survey responses to support NASS yield estimates for as many counties as possible
offers the best chance for ensuring that county yield estimates employed in determining ARC-CO
payment rates are as accurate and comparable nationwide as possible. The accuracy of ARC county
yields based on NASS data would clearly be enhanced by higher response rates. The risk protection of
ARC is also dependent on the correlation of the payment with actual farm losses. ARC replaced the
earlier ACRE program in part so that yields would be from ‘closer to home.” Without county data the ARC
payments are increasingly disconnected from the target county. Using data from larger areas increases
the odds that payments do not trigger when they are needed by the farm.
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Implications

The response rate to USDA-NASS acreage and yield surveys have fallen precipitously in recent years in
parallel with the experience of other government and academic surveys (Meyer et al., 2015; Anseel et al.,
2010). A number of potential solutions have been proposed over time both to increase responses and to
work around missing data. Some research suggests that tailoring survey approaches to differing
audiences within the survey population could improve response rates (Anseel et al., 2010). Other data
sources like remote sensing, weather data, modeling, machine data, or integrated datasets may also be
useful in providing additional information. NASS already makes use of some of these other data sources
and methods in developing estimates, but as a supplement, not a replacement, for survey data. Further
use of such sources is costly. For now, the best approach remains encouraging greater producer
response. Itis also important to note that NASS surveys capture other valuable information. For
example, the ARMS survey provides important insights into farm financial situations. NASS surveys also
help in understanding technology adoption and prices received. All this information is reported freely and
is available for all producers.

The value of and need for responses may best be tied back to why USDA was asked to produce such
reports many decades ago—to assure the availability of information on the agriculture sector to all
participants. The fact that USDA reports its estimates freely means that both buyers and sellers can have
equal information about the supply and demand of a crop. Such information may come directly through
USDA’s own reports, but often reaches users through news and information sources that depend on
USDA reports to inform their clients and customers. In a market without this free information, large firms
might well be able to invest in market intelligence that small firms and farms would not have available.
Voluntary participation in surveys that gather such information is essential for USDA continuing its role as
an objective unbiased provider of market intelligence and is critical for accuracy in design and
implementation of farm policies.
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