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HISTORY

The collection of agricultural census data was initially authorized by the United States Constitution in Article 1,
Section 2, which required a census of population to be conducted every 10 years to proportionately distribute the
representation of each State in the House of Representatives. While the delegates to the conventions that
produced the Constitution discussed its various provisions, James Madison, its principal author, urged that the
census be used for something more than just counting heads. Nothing came of his recommendations until 1810,
after he became President Madison.

The agriculture census continued to unfold from the decennial population census as follows:

e 1810: Additional information was collected on manufacturing establishments and a single item asked whether
the person interviewed was engaged in agricultural activities. Another 30 years passed before the census
program included information on agricultural activities.

e 1840: The first agricultural census attempted to collect more detailed information on manufacturing, mining,
and agriculture, with limited success. Because the value of agriculture data were so obvious, the census
program was permanently expanded to cover economic and agricultural activities.

e 1850 through 1920: The agriculture census remained part of the decennial census program.
e 1915: Congress authorized the collection of agriculture data every 5 years.
e 1925: Economic data added to 5-year collection.

e Through 1940: U.S. Census Bureau conducted the agriculture census and other economic censuses, but
changed their respective schedules.

e By 1950: To use the Census Bureau’s resources more efficiently and to distribute the workload over the 10-
year census cycle, the agriculture census collected information for years ending in “4” and *“9,” while the
economic censuses covered years ending in “2” and “7.”

e 1976: Public Law 94-229 shortened the period after the 1974 agriculture census to 4 years, restoring the
agriculture census to a schedule concurrent with the 1982 and later economic censuses.

e 1982 to Present: Agriculture census conducted concurrently with economic censuses for years ending in “2”
and “7.”

e 1997: Public Law 105-113 transferred the responsibility for conducting the 1997 Census of Agriculture and
subsequent agriculture censuses from the U.S. Department of Commerce (DOC), Bureau of the Census (BOC),
to the U.S. Department of Agriculture (USDA), National Agricultural Statistics Service (NASS).

The agriculture census is the only source of statistics on American agriculture showing comparable data, by county
and classifying farms by size, tenure, legal status, primary occupation, age of operator, market value of agricultural
products sold, combined government payments, and North American Industry Classification System (NAICS)
code. The 2012 Census of Agriculture covered agricultural operations meeting the definition of a farm in the 50
States and Puerto Rico.

AUTHORITY

The 2012 Census of Agriculture was required by law under the “Census of Agriculture Act of 1997,” Public Law
105-113 (Title 7, United States Code, Section 2204g). The law directs the Secretary of Agriculture to conduct a
census of agriculture every fifth year. The census of agriculture includes each State, Puerto Rico, Guam, the U.S.
Virgin Islands, the Commonwealth of Northern Mariana Islands (CNMI), and American Samoa. (See Appendix A
for excerpts of Title 7 applicable to the agriculture census.)
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ORGANIZATION AND STRUCTURE

NASS is a key information agency within the Research, Education, and Economics (REE) mission area of the
USDA. NASS has collected information on U.S. agriculture since the USDA was founded in 1862. NASS’s
responsibilities have increased. Between the 2007 and 2012 censuses, there were significant organizational
structure changes that occurred throughout NASS and its statistical program.

In order to operate, within an ever-changing budget environment, a new regionalized structure was formed. NASS
effectively realigned functions throughout the agency which utilized more centralized, standardized, and cost-
efficient processes.

In the NASS reorganization, 46 field offices were consolidated into 12 regional field offices (RFOs) and a
National Operations Division (NOD) was created. NASS designed the National Operations Division, in St. Louis,
Missouri, to provide an infrastructure for increased telephone data collection capacity in a centralized
environment, to centralize sampling frame activities and experts, and to improve telephone and field interviewer
training. See Figure 1.1.

Figure 1.1 2012 NASS Regional Field Offices

Heartland
Northern Northeastern

Mountain
Pacific Mountain Austin
« Regional Field Office Location

Census processes associated with handling nonrespondent follow-up activities, editing report forms, and reviewing
and analyzing tabulated data fully utilized NASS’s field organization and State-level knowledge of farm
operations. Displayed below is the organizational structure of NASS in December 2012.
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Figure 1.2 2012 National Agricultural Statistics Service Organizational Chart
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USES OF AGRICULTURE CENSUS DATA

The census of agriculture is the leading source of facts and statistics about the Nation’s agricultural production. It
provides a detailed picture of U.S. farms and ranches every five years and is the only source of uniform,
comprehensive agricultural data for every county or county equivalent.

Census of agriculture data are routinely used by farm organizations, businesses, State departments of agriculture,
elected representatives and legislative bodies at all levels of government, public and private sector analysts, the
news media, and colleges and universities. The data are frequently used to:

e Show the importance and value of agriculture at the county, State, and national levels;

e Provide agricultural news media and agricultural associations’ benchmark statistics for stories and articles on
U.S. agriculture and the foods we produce;

e Compare the income and costs of production;
e Provide important data about the demographics and financial well-being of producers;

e Evaluate historical agricultural trends to formulate farm and rural policies and develop programs that help
agricultural producers;

e Allocate local and national funds for farm programs, e.g. extension service projects, agricultural research, soil
conservation programs, and land-grant colleges and universities;

e Identify the assets needed to support agricultural production such as land, buildings, machinery, and other
equipment;

e Create an extensive database of information on uncommon crops and livestock and the value of those
commodities for assessing the need to develop policies and programs to support those commodities;

e Provide geographic data on production so agribusinesses will locate near major production areas for
efficiencies for both producers and agribusinesses;

e Measure the usage of modern technologies such as conservation practices, organic production, renewable
energy systems, internet access, and specialized marketing strategies;

e Develop new and improved methods to increase agricultural production and profitability;
e Plan for operations during drought and emergency outbreaks of diseases or infestations of pests.

In addition, agricultural news media and agricultural associations use census data as background material for
stories and articles on U.S. agriculture and the foods we produce. Within the USDA, NASS employs agriculture
census statistics to develop benchmarks and comparisons for its current estimates, and to evaluate particular
problems or situations. The Economic Research Service (ERS), a sister agency to NASS, uses census of
agriculture data to evaluate the current economic situation, and to monitor and measure structural changes and
adjustments in the farm sector. When a new disease outbreak occurs, the Animal and Plant Health Inspection
Service of USDA uses census data as a first profile of the affected commodity. The data provide information on
where the commodity is grown or raised and help determine where to quarantine or limit distribution.

FARM DEFINITION

The census definition of a farm is any place from which $1,000 or more of agricultural products were produced
and sold, or normally would have been sold, during the census year. The definition has changed nine times since it
was established in 1850. The definition used in 2012 was first used for the 1974 Census of Agriculture and was
used in each subsequent agriculture census. This definition was consistent with the definition used for USDA
surveys. The farm definition used for each U.S. territory varies.
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Puerto Rico

The statistics collected in the census relate to places with agricultural operations qualifying as farms according to
the census definition. In Puerto Rico, this included all places from which $500 or more of agricultural products
were produced and sold, or normally would have been sold, during the 12-month period between January 1, 2012
and December 31, 2012,

OVERVIEW OF CENSUS OPERATIONS

Scope and Reference Dates

The 2012 Census of Agriculture program collected and published statistical data for all agricultural operations
meeting the farm definition in the 50 States and Puerto Rico. Additionally, several studies were conducted as
follow-on programs to the 2012 census. The follow-on programs included an aquaculture census, a farm irrigation
survey, a census of horticultural specialties, a land ownership survey, an organic production survey, and a local
foods survey. Due to the sequestration impact on the census program, data collection was eliminated for censuses
in outlying areas, including the elimination of the 2012 Census of Agriculture in Guam, Commonwealth of
Northern Mariana Islands, U.S. Virgin Islands, and America Samoa.

The reference periods for the 2012 Census of Agriculture were similar to those used in the 2007 Census of
Agriculture. Reference periods used were:

e Crop production was measured for the calendar year, except for a few crops such as avocados, citrus, and
olives for which the production year overlapped the calendar year.

e Livestock, poultry, and machinery and equipment inventories, market value of land and buildings, and grain
storage capacity were measured as of December 31 of the census year.

e Crop and livestock sales, other farm-related income, direct sales income, income from federal farm programs,
Commodity Credit Corporation loans, Conservation Reserve, Farmable Wetlands, Conservation Reserve
Enhancement, and Wetlands Reserve Program participation, farm expenses, chemical and fertilizer use,
irrigated acreage, and hired farm labor data were measured for the calendar year.

Data Collection

The principle data collection method for the 2012 Census of Agriculture was mailout/mailback. It was
supplemented with Electronic Data Reporting (EDR) on the Internet and personal enumeration for special classes
of records in the census operations. Nonresponse follow-ups by telephone and personal enumeration also were
conducted. The enumeration methods used in the 2012 census were similar to those used in the 2007 census.

There were seven regionalized versions of the report forms used for the 2012 Census of Agriculture. The report
form versions were designed to facilitate reporting crops most commonly grown within each report form region.
Additionally, an American Indian report form was developed to facilitate reporting for operations on reservations
in Arizona, New Mexico, and Utah. All of the forms allowed respondents to write in specific commaodities that
were not listed on their form.

After the removal of duplicate names and nonagricultural operations, the official Census Mail List (CML) was
established on September 1, 2012. The initial mailout occurred at the end of December 2012. Approximately 3.0
million packets were mailed. Each packet contained a cover letter, instruction sheet, a labeled report form, and a
return envelope. The initial mailout and two follow-up mailings to nonrespondents were handled by the Census
Bureau’s National Processing Center (NPC) in Jeffersonville, IN.

The first follow-up mail packets were mailed in mid-February 2013 to 920,000 nonrespondents. The second
follow-up mail packets were mailed in mid-March 2013 to approximately 691,000 nonrespondents. NPC received,
checked-in, scanned, and keyed (from image) returned report forms. NASS statisticians on site at NPC provided
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technical guidance and monitored NPC processing activities.

Data Processing

NPC received mail returns for each of the 50 States, entered individually reported data into the computer file, and
resolved edit failures. Data analysis and resolution of questionable data and data relationships took place in the
respective NASS field offices through the summer of 2013. Report forms from Puerto Rico were processed by the
NPC.

Data Publication

The Volume 1, Geographic Area Series publications provide data for more than 3,000 counties or county
equivalents. In addition, selected data were tabulated and published as Volume 2, Subject Series, which include
selected statistics ranked by congressional districts of the 113" Congress, statistics for each 6-digit Hydrologic
Unit Code (watershed) boundaries, statistics for typology, specialty crops, and years on present farm of
principal operator.

Final results of the 2012 Census of Agriculture were released May 2, 2014.

SPECIAL ENUMERATIONS

American Indian Reservations

For the 2012 Census of Agriculture, NASS expanded their effort to collect more complete reservation-level data

and included more reservations in all States. To maximize coverage of American Indian and Alaska Native farm

and ranch operators, a concerted effort was made to get individual reports from every American Indian or Alaska
Native farm or ranch operator in the country.

The American Indian Reservations publication provides data that supplement the 2012 Census of Agriculture.
This publication presents selected operation and operator summary data for 76 American Indian reservations. This
was the third report NASS published that focuses on agricultural activity on American Indian reservations based
on individual farm and ranch reports.

Citrus Caretakers

In conjunction with the 2012 Census of Agriculture, a Citrus Caretaker census was conducted in Arizona. A citrus

caretaker is an organization or person caring for or managing citrus groves for others. This special enumeration has
been conducted since 1969 because of the difficulty identifying and enumerating absentee grove owners who often
do not know the information that is needed to adequately complete the report form.

Enumeration activities were completed after harvest to facilitate the accuracy of reported data. Grove owners were
counted as operators for farm count purposes. Citrus caretakers were perceived as performing an agricultural
service for grove owners and were not considered agricultural operators if they provided only services to grove
owners.

Caretakers were counted as agricultural operators if they made day-to-day decisions for their own operation in
addition to providing services for grove owners. Data provided by caretakers were prorated to owners based on
acreage and were transcribed onto the respective owner’s census report form.

Following the 2012 Census of Agriculture, staff representing the Arizona NASS Field Office concluded they
would no longer use the Citrus Caretakers report form. Use of this customized form has been discontinued.
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PROGRAM COST

The cost of the 2012 Census of Agriculture was $238,192,000. Over the 5-year budget cycle, the funding varied
from a low of $37 million in fiscal 2010 to a high of $58 million in fiscal 2014. Funding included costs for the
census follow-on programs. Funds for the 2012 agriculture census were considered “no year,” meaning unspent
funds in a given fiscal year could be carried forward to the next year.

Figure 1.3 2012 Census of Agriculture - Total Obligations
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FY 2014 16%
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19%
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Since the census of agriculture is a major undertaking that is conducted only once every five years, it was more
cost-effective for NASS to outsource certain work on a contract basis. Three separate contracts covered a
significant portion of work for printing, data collection, and processing. Commercial vendors were used for
printing and preparing mail packages. Data collection costs included a contract with National Association of State
Departments of Agriculture (NASDA) for providing enumerators. Data processing costs included a contract with
the National Processing Center for covering mailout, returns, and capturing data.
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PRELIMINARY PLANNING

Review of 2012 Census Processing

The 2012 Census of Agriculture was conducted by USDA’s National Agricultural Statistics Service (NASS). In
preparation for the 2012 census, NASS made several changes to the 2007 census process. Following are some of
the most significant changes.

e Additional content was collected to obtain higher quality data regarding land tenure arrangements, renewable
energy, and internet access.

e Imputation for nonresponse was redesigned to improve both data quality and editing performance. A program
was developed to stratify donor records, i.e., records whose data could be used to provide missing information
for partial nonresponse. This stratification allowed the imputation program to run more efficiently by searching
for a donor only within a stratum of operations with characteristics similar to those of the recipient.

e Key components of the information technology (IT) infrastructure were improved to facilitate processing for
the 2012 Census of Agriculture. These included increasing bandwidth using the Universal
Telecommunications Network (UTN), implementing a new UNIX server for census processing, installing new
file servers in NASS field offices, and migrating to the Microsoft server operating system. Also, significant
improvements were made in the design and implementation of the computer processing systems, including
databases, over what was used in the 2007 census.

e Inthe 2012 Census of Agriculture, NASS utilized capture-recapture methodology to adjust for undercoverage,
nonresponse, and misclassification.

e NASS conducted the 2010 Census of Agriculture Content Test in early 2011. Results from the testing
produced one report form type, a 24-page regionalized form with 7 versions (12-A101 — 12-A107). The
regionalized report forms included crop sections designed to facilitate reporting crops most commonly grown
within a report form region. Many items in these sections were either prelisted in the tables or listed below the
report form tables.

The changes to the 2012 Census of Agriculture led to significant improvements in overall processing efficiency
and data quality.

COMPUTER HARDWARE

Computer access and security issues were critically important throughout the census process. The computers used
to process the 2012 census were owned and operated by NASS. The Census Bureau’s National Processing Center
(NPC) used Optical Mark Recognition (OMR) for data capture and transmission of files to NASS. Only sworn
NASS employees could gain access to census data. This system protected the confidentiality of the data and
allowed timely processing of the census.

In preparation for the census, and as a result of technological advancements, necessary upgrades were made to the
computer system’s hardware, software, infrastructure, and architecture.

DEVELOPMENT OF THE REPORT FORMS

Prior to release of the results from the 2007 Census of Agriculture, NASS was preparing for the 2012 Census of
Agriculture. The first team established was the 2010 Census Content Team. This team was tasked with content
determination and report form development. They reviewed the 2007 report form content, solicited input from
internal and external customers, developed criteria for determining acceptance and/or rejection of content for the
2012 Census of Agriculture report forms, tested the effectiveness of the report forms for various modes of data
collection (mail, telephone, personal interview, and electronic data reporting), and made recommendations to
NASS senior executives for final content determination and conduct of data collection.
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Throughout development NASS sought advice and input from the data user community (see Chapter 2,
Consultation on the Census). Integral partners included the Advisory Committee on Agriculture Statistics, State
departments of agriculture and other State government officials, USDA agencies, Federal agency officials, land
grant universities, agricultural trade associations, media, and various Community-Based Organizations.

NASS conducted the 2010 Census of Agriculture Content Test in early 2011 (see Chapter 2, Content Test). The
test consisted of four phases: 2007 data review, cognitive pretesting, 2 national mail-outs, and follow-up
interviews. Results from the testing produced one final report form type, a 24 page report form. There were 7
regionalized report form versions. The regionalized versions contained only limited changes, primarily to the
specific types of crops prelisted in the tables or listed below the tables.

CONSULTATION ON THE CENSUS

General Information

NASS’s mission is to provide timely, accurate, and useful statistics to U.S. agriculture. Therefore, NASS must
determine which statistical information is most needed. Since the data compiled in the statistical tabulations must
be supplied by individuals and/or organizations outside the agency, NASS must know whether the respondents to
its census of agriculture and surveys will be able to supply the information requested.

In planning for the 2012 Census of Agriculture, NASS sought advice from data users on current and future data
needs, the ability of respondents to supply the data, general data collection methods, content and format of report
forms, and publicity programs to support the census. NASS maintained regular contact with its advisory
committee, Governors, departments of agriculture, land-grant (agricultural) universities, Federal departments and
agencies, and other data users and suppliers via an extensive outreach program and welcomed their advice and
suggestions.

Advisory Committee on Agriculture Statistics

The Advisory Committee on Agriculture Statistics drew on the experience and expertise of its members to form a
collective judgment concerning agriculture data needs and the statistics issued by NASS. This input was vital to
keeping current with shifting data needs in the rapidly changing agricultural environment and keeping NASS
informed of emerging developments and issues in the agriculture community that could affect agriculture statistics
activities.

The committee, appointed by the Secretary, consisted of 22 members who represented a broad range of interests,
including agricultural economists, rural sociologists, farm policy analysts, educators, State agriculture
representatives, agriculture-related business and marketing experts, and members of major national farm
organizations. In addition, a representative of the Bureau of the Census served as an ex-officio member of the
committee.

Governors, State Departments of Agriculture, and Land-Grant Universities

Agriculture is the most important industry in a number of States and is a significant industry in all 50 States, as
well as in Puerto Rico and the outlying areas. NASS routinely asks State governments for assistance in publicizing
the census. Both the Governors and the State departments of agriculture have a considerable interest in the content
of the census report forms and in the completeness and accuracy of the enumeration. Letters were mailed to the
State Governors and departments of agriculture, as well as to their land-grant universities, asking for their requests
and recommendations on data content for the 2012 census. The responses were considered in the design of the
census report form.
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Federal Departments and Agencies

Numerous Federal departments and agencies use census of agriculture data. Consequently, appropriate Federal
departments and agencies, including all U.S. Department of Agriculture agencies, were contacted and asked to
define their data needs, provide a justification for why data were needed at the county level, and make suggestions
for change.

Content Selection Criteria

As a part of the preparation process for each census of agriculture, each data item on the report form was
evaluated. For the 2012 Census of Agriculture, each department, agency, group, and organization was asked to
identify and justify relevant data needs and indicate if the data item was:

e Directly mandated by Congress or if the item had strong Congressional support;
e To be used in proposed or pending legislation;

e Needed for evaluation of existing Federal programs;

e Essential, such that if omitted from the census of agriculture, would result in additional respondent burden and
cost for a new survey for other agencies or users;

e Required for classification of farms by historical groupings; and
e Needed to provide information on current problems.

CONTENT TEST

Overview

Prior to most agriculture censuses, the census staff engaged in detailed studies and planning aimed at obtaining the
most complete and efficient enumeration. Typically, this planning process included one or more field tests of
materials and/or data-collection methodologies, and provided an opportunity to evaluate suggested changes in data
content, forms design, changes in instructions to respondents, and other factors that might affect the accuracy and
completeness of the enumeration. In preparation for the 2012 Census of Agriculture, a content test was conducted
in early 2011 that focused on several major proposed changes. These changes involved not only report form design
and content, but also the data capture method and changes associated with data editing and processing procedures.
A Census Content Team was designated and was charged with reviewing existing and proposed new content for
the Census of Agriculture. The Content Team provided content to a separate Data Collection Testing Team
(DCT), which drafted test forms and was responsible for the content testing. Specific changes for evaluation
provided by the Content Team included:

e Additional content aimed at collecting higher quality data regarding land tenure arrangements and calculating
the total acres operated.

e Additional questions related to the use of drainage systems, conservation tillage, and cover crops.

e Additional question on alley cropping or silvopasture.

e Consolidating various content related to farm subsidy programs to improve data quality.

e Additional question on the harvesting of biomass for the production of renewable energy.

e Additional question on the marketing of agricultural products directly to retail outlets.

e Additional questions added to determine the purpose for horses on the operation (e.g. Race track, breeding
services, boarding stables).

e Added content targeted toward identifying the type of renewable energy producing systems on the farm (e.g.
Solar, wind, biofuels).
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The content test also tested the effectiveness of the report forms for various modes of data collection (mail,
telephone, personal interview, and electronic data reporting). Recommendations based on the results were made to
NASS senior executives for final determination.

Test Methodology

Phase 1, 2007 Census of Agriculture Data Review - Prior to revising forms for testing, data from the previous
2007 COA was reviewed. Items that had high missing rates or which were edited at a high rate were targeted for
additional attention in the form revision and testing. In addition, information from the 2007 toll free telephone line
were reviewed. Sections of the form for which respondents most often called for help were also targeted.

Phase 2, Cognitive Interviews - Approximately 40 personal interviews were conducted across the nation during
late 2010 to cognitively test the subsets of the 2010 Census of Agriculture Content Test report forms. Interviewers
were assigned subsets of the form for testing. All sections of the form were included in at least some of the
interviews. These interviews were performed by survey statisticians who had been trained on how to conduct
pretest interviews and by headquarters staff on the Data Collection Testing Team.

Interviews included a wide variety of kinds of farming operations which varied by location, size and type and
included some specialty farms and organic producers. Respondents were asked to complete the report forms as if
they had just received it by mail. They were instructed to estimate their responses since actual figures were not
needed for the test. After they had completed the report form they were asked specific questions about the report
form and their answers. The objective was to determine what sections or questions were confusing to respondents,
which data items respondents thought would be difficult to obtain, whether respondents interpreted questions
correctly and were able to answer accurately. Particular attention was given to new content added to the form.
Results from this pretest helped to further refine the questions on these forms. Problems identified in these
interviews led to additional revisions to the form designed for the first mailout test in Phase 3.

As part of efforts to improve data for American Indian operations, a new report form was designed for this
subpopulation. For this form, terminology most familiar to American Indian operators was included in the Land
sections and questions about agricultural activity on reservations was moved to earlier in the form. In addition,
sections of the form that did apply to these operations was removed from the form. Feedback from American
Indian operators in Arizona was collected and used to revise and finalize the form. Initially intended for use by
Navaho respondents in Arizona, in 2012 it was used for American Indian operations in Arizona, New Mexico and
Utah.

Phase 3, Mail-out Test - The third phase consisted of a national sample of 5000 report forms that simulated the
procedures that were being considered for the 2012 Census of Agriculture. The printing and mailing of the report
forms was performed by NPC in Jeffersonville, IN

A sample was selected to ensure that all sections of the form would be completed by some respondents. The
sample also included subsamples specifically selected to examine difficult questions or sections based on known
reporting errors in the 2007 Census of Agriculture. Phase 3 also tested strategies to increase online reporting for
the web-based version of the report form. Since the 2007 Census of Agriculture was the first to include an online
reporting option, it was an important goal for NASS to improve the online form and increase the number of reports
obtained online for 2012.

The initial mailout took place late January 2011. This was followed by a reminder/thank you postcard and
nonrespondents were mailed a second form in February 2011. Completed forms were returned to NPC where they
were checked in, scanned for image, and data were keyed from images. The records were processed through the
format program but not edited for consistency or missing data.
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Edit and imputation rates for the individual report form items from the mail-out sample were compared to the 2007
data review to determine if fewer edits and imputations were necessary. In addition, the data were evaluated to
verify that no items had unacceptably high error rates. Data from the subsample specifically were included due to
inaccurate reporting in 2007 were reviewed to determine if the new report form prompted more accurate responses
from respondents.

In addition, a subsample of mail-out respondents were re-contacted for follow-up cognitive interviews. During
these interviews, respondents answered in-depth questions to verify that key data items were being interpreted
correctly and reported accurately. These interviews included questions from the Phase 2 cognitive interviews with
any additional questions added based on a review of the data reported by Phase 3 mail respondents.

A split sample of the paper report form was mailed to compare two separate versions of questions dealing with
horses. Collecting information on farm operation horses had been a long standing problem and both versions of the
questions were new to the report form. The decision on which set of questions that were ultimately used in the
2012 Census of Agriculture report form was based on review of the data reported and information collected in the
follow-up cognitive interviews.

Based on the analysis of Phase 3, additional revisions to the form were made. Revisions that qualified as
substantial were subject to additional cognitive interviews.

Phase 4, Mail-out- Phase 4 of the test was a larger second mail out test conducted beginning in Late 2010
continuing into 2011. This mail-out was considered a pilot test of the 2012 Census of Agriculture, using
procedures and conditions similar to the 2007 Census operations. This phase of the test primarily tested data
collection and processing procedures. In addition, several experiments were included to test various methods of
increasing response (and in particular, online response).

In this phase of testing, approximately 30,000 forms were mailed to a sample of operations. As in earlier testing,
operations were selected to ensure a diversity of geographic locations, operation types and sizes. All sections of
the form were targeted. Forms were mailed on a schedule similar to the proposed operational Census of
Agriculture schedule, with an initial mailing in December 2010, reminder/thank you postcard in January 2011, a
second mailing in February 2011. Nonrespondents were also contacted by telephone in CATI interviews that
continued through April.

Several subsamples of the test were used to evaluate the effectiveness of: providing a pre-survey mailing directing
respondents to the online web form; the use of an automated telephone pre-survey notification; and reminder
postcards and automated telephone reminders. Results of the experiments were considered for inclusion in 2012
Census of Agriculture data collection.

Though few changes were made to the report form in this phase of the test, a review of the quality of the data
collected was similar to that in Phase 3. The data from this test was also used to test the 2012 Census of
Agriculture processing systems and as part of the initial donor pool of records used in the processing for the
2012 Census of Agriculture.

DATA CHANGES TO THE 2012 CENSUS OF AGRICULTURE REPORT FORM
The following are descriptions of the changes made between the 2007 and 2012 report forms.

Crop Data Changes
Added items included:

e Miscanthus harvested

e Switchgrass harvested

e Camelina harvested

e Mint for tea leaves harvested
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e Total square feet under protection and acres in the open for nursery, greenhouse, floriculture, sod, mushrooms,
vegetable seeds, and propagative materials

e Cropland acres planted to a cover crop

The 2012 Census of Agriculture report form collected acres and sales in each individual commodity section.
The following items were listed separately on the 2012 report form:

e Hay and forage crops sales

e Fruit and nuts sales

e Berries sales

e Cut Christmas tree value of sales

e Short rotation woody crops value of sales

e Maple syrup sales

Livestock and Poultry Data Changes
Deleted items included:

e Aquaculture pounds and number sold
e Bee colonies sold

e Layers and pullets combined sold

e Mink, including pelts

e Rabbits, including pelts

e Total horses sold

Added items included:

e Chukars inventory and number sold or moved

e Guineas inventory and number sold or moved

e Hungarian partridge inventory and number sold or moved

e Peacocks or peahens inventory and number sold or moved

e Rheas inventory and number sold or moved

e Roosters inventory and number sold or moved

e Type of poultry hatched

e Largest number of bee colonies owned for all purposes

e Largest number of honey producing bee colonies owned

e Owned horses sold

e Value of owned horses sold

e Type of equine operation, including race track, boarding, training, riding facility, breeding service place, not a
boarding facility but horses kept for others' personal use, or other

The 2012 Census of Agriculture report form collected acres and sales in each individual commodity section. The
following items were listed separately on the 2012 report form:

e Milk from cows, value of sales
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Sheep and lambs value of sales

Angora goats and kids value of sales

Milk goats and kids value of sales

Meat goats and kids and other goats and kids value of sales
Wool shorn value of sales

Mohair clipped value of sales

Milk from sheep and goats value of sales

Horses and ponies owned value of sales

Horses and ponies not owned value of sales

Horse breeding and stud fees, including semen and other equine products
Mules, burros, and donkeys value of sales

Alpacas value of sales

Llamas value of sales

Bison value of sales

Deer in captivity value of sales

Elk in captivity value of sales

Live mink and their value of sales

Live rabbits and their value of sales

Honey value of sales

Bantams

Turkeys raised for meat production and turkey brooders

Economic, Energy, Land Use Practices, Selected Practices, Organic, Operator Characteristics,
and Type of Organization/Legal Status Data Changes

Deleted items included:

Use of more than 500 gallons of water in any one day for any purpose
Barns built before 1960

Organic cropland harvested

Sales for organic crops

Acres used for organic production

Added items included:

USDA NOP certified or exempt organic commaodities value of sales

Number of unpaid workers

Layers moved under production contracts and amount received

Replacement dairy heifers moved under production contracts and amount received

Renewable energy producing systems, including solar panels, wind turbines, methane digesters, geoexchange
systems, small hydro systems, biodiesel, and ethanol

Wind rights leased to others
Acres drained by tile
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e Acres artificially drained by ditches

e Acres under a conservation easement

e Cropland acres on which no-till practices were used

e Cropland acres on which conservation tillage, excluding no-till, practices were used
e Cropland acres on which conventional tillage practices were used

e Cropland acres planted to cover crop (excluding CRP)

e More than 50-percent ownership interest held by operator and/or persons related by blood, marriage, and/or
adoption

e Limited Liability Corporation

e Type of internet service, including dial up, DSL, Cable modem, fiber optic, mobile broadband plan for
computer or cell phone, satellite services, Broadband over Power Lines (BPL), or other

e Acres transitioning into USDA National Organic Program organic production
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GENERAL INFORMATION

Preparatory operations for the 2012 Census of Agriculture began in 2008 and consisted of four major activities:

e Report form supporting instructions;

e Preparation of the Census Mail List (CML);

e Printing and preparations of report forms for mailing, and related enumeration materials; and
e Formulation of a promotional program to encourage cooperation by agricultural operators.

REPORT FORM SUPPORTING INSTRUCTIONS

Once report form content was finalized (See Chapter 2, section on “Consultation on the Census” and “Content
Test” for details), the various supporting documents were prepared. Table 3.2 provides descriptions and quantities
of these commercially printed materials.

CENSUS MAIL LIST DEVELOPMENT

Overview

A mailout/mailback data collection method has been used to collect census information since the 1969 Census of
Agriculture. The self-enumeration procedure reduces costs compared to a personal-interview methodology, but
requires a complete and accurate name and address list for operations meeting the census farm definition. In
addition, to reducing costs and respondent burden, it was essential to eliminate as many duplicate and nonfarm
records from the list as possible. This was accomplished during the list building process. The final 2012 CML
contained approximately 3.0 million names and addresses.

The development of the 2012 CML began in 2009. The CML was built by obtaining a variety of outside source
lists. These lists were matched to NASS’s list frame using record linkage programs. Records not found on the list
were added as potential farm records. Records that were known to have agricultural activity as well as potential
agricultural records were included in the CML.

Sources

NASS built and improved the list frame by obtaining outside source lists. List sources included various State and
Federal government lists, producer association lists, seed grower lists, pesticide applicator lists, veterinarian lists,
marketing association lists, and a variety of other agricultural related lists.

NASS also obtained special commodity lists to address specific list deficiencies. These outside source lists were
matched to the NASS list using record linkage programs. Most names on newly acquired lists were already on the
NASS list, but records not on the NASS list were treated as potential farms until NASS could confirm their
existence as a qualifying farm. Staff in NASS field offices routinely contacted these potential farms to determine
whether they met the farm definition.

For the 2012 Census of Agriculture, NASS made a concerted effort to work with Community-Based Organizations
not only to improve list coverage for minorities but also to increase census awareness and participation.

National Agricultural Classification Survey

For the 2012 census, the National Classification Survey was used to screen list records before the final CML.
Beginning in November 2009, NASS conducted the first of a series of National Agricultural Classification Surveys
that eventually screened approximately 1.7 million potential farms, before placing them on the CML. These
records were typically mailed a four-page report form with a nonresponse follow-up mailing. The final and largest
NACS was extracted and mailed in December, 2011. The NACS form was designed to screen out respondents who
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did not have any agricultural acreage, production, Federal farm program payments, or the potential for future
agricultural sales.

Of the 1.7 million records included in the entire series of screeners, there were 345,451 operations that indicated
agricultural activity that were added to the CML. Approximately 592,602 names were confirmed as out-of-scope
(O/S) and were excluded from the CML.

There were 84,445 names returned as Undeliverable As Addressed (UAA) and excluded from further census
mailings. The remaining approximately 686,000 names did not respond and were included in the final CML.

Figure 3.1 National Agricultural Classification Survey
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Not on the Mail List

To account for farming operations not on the CML, NASS used its area frame. The NASS area frame covered all
land in the United States and included all farms. The land in the United States was stratified by characteristics of
the land. Land areas of approximately equal size, called segments, were delineated within each land use stratum
and designated on aerial photographs. A probability sample of segments was drawn within each land use strata for
the NASS 2012 annual area frame survey, known as the 2012 JAS. The 2012 JAS sample was increased to
improve the farm counts for operations that produced specialty commaodities or had socially disadvantaged or
minority operators. Sampled segments in the JAS were personally enumerated. Each operation identified within a
segment boundary was known as a tract. The total sample consisted of 14,376 segments of which 3,291 were
additional segments added to facilitate the use of the JAS as an Agricultural Coverage Evaluation Survey (ACES).
The additional segments were added based upon multivariate sample allocations to target specific items at the U.S.
level. The 2012 JAS consisted of sample segments from all States, with the exception of Alaska where NASS did
not maintain an area frame.

The information from each tract (operation) within a segment was matched against operations on the NASS list
frame to determine the amount of undercoverage that existed for a wide range of farming sectors and operator
demographics. The names and addresses collected in the 2012 JAS were matched to the CML and checked for
duplication. Farms from the 2012 JAS that did not match were determined to be Not on the Mail List (NML) and
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sent a report form of a different color to be easily distinguished from CML operations. Data from the NML
operations provided a measure of the under coverage of the CML operations. If duplicate forms were received by a
respondent, instructions on the census report form guided the respondent to complete the CML form and mail back
both CML and NML forms together. Those who returned a CML census form and an NML census form were
erroneously classified as NML and were removed from the NML- the percentage of farms not represented on the
CML varied considerably by State. In general, farms not on the mail list tended to be small in acreage, production,
and sales of agricultural products. Farm operations were missed for various reasons, including the possibility that
the operation started after the mail list was developed, the operation was so small that it did not appear in any
agricultural related source lists, or the operation was erroneously classified as a nonfarm prior to mail out.

The initial NML mailout consisted of 36,021 records. An additional 403 June area tracts linked to Census records
that were Undeliverable as Addressed (UAA) were later added to the NML domain. A total of 36,424 NML
records were summarized of which 5,565 records were truly NML and in-scope.

Record Unduplication and Address Quality

During the spring and summer of 2012, NASS prepared the records that would ultimately be included in the 2012
CML. The field offices improved name and address quality and removed duplication both within their State and
across States. They identified records with special operating arrangements that needed special treatment either
during the census data collection or during the census analysis.

Because of the process of building and maintaining the NASS List Sampling Frame (LSF), duplication was
sometimes inadvertently introduced onto the frame. To minimize the duplication, each field office’s list sampling
frame was unduplicated using probabilistic record linkage (PRL) techniques. This process brought together records
with the same Social Security Number (SSN), Employee Identification Number (EIN), and phone number for field
office personnel to review. In addition to these records, records with similar names and addresses were brought
together for review. The processing and review were done just before the CML was compiled in the summer of
2012,

In addition to removing duplication within each State, an attempt was also made to identify duplication across
States. For 2012, potential duplicates were identified based on common names and addresses as well as SSNs,
EINs, and phone numbers. The potential cross State duplicates were also reviewed by field office personnel. The
National Processing Center provided a service to check and reformat addresses to USPS standards for the 2012
CML. List addresses were processed through the U.S. Postal Service’s National Change of Address Registry
(NCOA) and the Locatable Address Conversion System (LACS) to ensure they were correct and complete.
Records on the list with missing or invalid phone numbers were matched against a nationally available telephone
database to obtain as many phone numbers as possible. To reduce costs, operations with characteristics that
indicated they were unlikely to be farms, according to the farm definition, were removed from the list.

A number of records on the NASS list frame had missing or invalid phone numbers. These records were matched
against a nationally available phone database to obtain as many phone numbers as possible. This match process
was done just before the mail list was pulled in the summer of 2012,

Headquarters personnel created a number of reports that field offices could review to identify and correct potential
problems prior to the pull of the final 2012 CML. These reports generated errors that were classified as critical or
warning errors. The critical error reports included the following types of records:

e Records with multiple people associated with the same operation (only one person should report data for the
same operation);

e Records with no person name or operation name;

e Records with a city or ZIP code that was not a valid U.S. Postal Service place/zip combination;

e Indian Reservation records that were not marked;
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e Records that did not have a county code;
e Records with a foreign address that were not marked,;

e Records that were marked or Institutional, research, experimental, and American Indian reservation farms, but
did not meet the criteria for the final 2012 CML;

e Potential farm records that were identified as partnership, multiple operation, or special handling arrangements;
and

e Active records with both the farm and agribusiness flags equal to 0.
The warning error reports included the following types of records:

e Records with a city, State, and ZIP Code, but no address;
e Records with a person name that contained two or more contiguous numbers;
e Records with an operation name that contained two or more contiguous numbers; and

e Records with agricultural data indicating that the record may have been agribusiness that was on the final 2012
CML.

Finalizing the Census Mail List

NASS developed a procedure to trim the CML using data mining. A total of 144,000 records were protected from
trimming including minority records, records from new list sources not represented in the 2012 NACS, records
from goat list sources in all States and cattle list sources in seven States to support coverage goals for the 2012
census, and future sales and other special handling records. Approximately 44,000 records were automatically
trimmed including 2012 NACS records with disconnected telephone numbers, 2012 NACS nonrespondents which
matched a Social Security Administration death record, and records without an address or valid county.

The official CML was established on September 1, 2012. The list contained 3,009,641 records. There were
2,387,326 records that were thought to meet the NASS farm definition and 622,315 potential farm records, which
included NACS nonrespondents, other records added to the CML by the NASS field offices, and late adds to the
CML that were not included in any previous NACS or State screening survey.
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Figure 3.2 2012 Census of Agriculture Census Mail List

Breakdown by mail list status

Number of records

Total

Active farm records

Census Only Operation (records ineligible for all NASS surveys

except for the Census of Agriculture)
In Business Part of Census Year
Criteria Record (Potential farm records)
Criteria Record (Previous Inactive)
Criteria Record (Potential CRP)
Criteria Record (Potential Future Sales)
Criteria Record (Nonresponse)
Criteria Record (Refusal)

Criteria Record (FO Specialty)

Criteria Record (Previously active records with
no farm or Ag business flag)

Partner Records Linked to an Active Target

3,009,641
2,384,019

2,993
314
194,723
47,342
84,150
4,317
272,286
3,757
15,501

239

TAGGED RECORDS FOR UNIQUE HANDLING

During the final phase of the CML development process, each field office reviewed the names and addresses of
respondents on the census list frame for their respective State and electronically tagged records that they thought
would be better handled by personal enumeration rather than by the traditional mailout/mailback approach. Criteria

used to select records for tagging included, but were not necessarily limited to:

e Coordination with other on-going NASS surveys;

e A respondent’s desire to be contacted by personal interview;

e Knowledge of other needs for special handling; and

e Relative importance of the operation to the State’s agriculture.
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PRINTING AND LABELING OF REPORT FORMS

Printing of Report Forms and Supporting Materials

NASS contracted with the U.S. Government Printing Office (GPO), through the U.S. Census Bureau’s National
Processing Center (NPC) in Jeffersonville, IN with a commercial printer to print report forms, letters, instruction
sheets, and envelopes. The contractors printed the various forms and assembled mailout packets for the initial and
follow-up mailings using written specifications developed by NASS and NPC. Quality control was conducted at
the printing plants by NPC and NASS quality control personnel. Completed packets were shipped to the NPC

warehouse in Jeffersonville, IN for final preparation (essentially ink-jetting mailing labels and postal order sort)
and mailout. Quantities of commercially printed report forms and supporting materials are provided in Figure 3.3.

Figure 3.3 Quantities of Commercially Printed Mailout Materials (excludes Puerto Rico)

Designation Description Quantity
Instruction Sheets and
Form Letters:
Instruction sheets —
12-A01(1) and 12-A03(l) Regions 1 — 7 7,152,300
Initial and Undeliverable as
12-A01(L1) and 12- Addressed (UAA) mailout
AO01(L1A) letters 3,631,200
12-A01(L3) and 12-
AO01(L4) Follow-up letters 3,465,300
Envelopes:
12-A7.1, (P), and (MU); .
12-A7.2: Outgoing envelopes,
including partners, multi-
12-A7.2/3(P) and (MU); units, UAAs, general 7,229,500
12-A7.3; request, and blanks
12-A7(UAA); 12-A7(GR);
12-A7(BL), P; 12-A7(NML)
12-A8, 12-A8(A), 12-
A8(NML), and 12-A8(BL) Return envelopes 7,282,200
Report Forms:
12-A100 through 12-A107 Regional report forms 7,246,700

Note: Special multi-unit follow-up letters were printed by NPC.
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Mailing Packets Preparation

Mailing packet contents for the initial mailout in December 2012 are shown in Figures 3.4 and 3.5.

Figure 3.4 Summary of Mailing Packages for the Initial Mailout

_ Outgoing Return
Type Report form Information sheet Cover letter
envelope envelope
12-A101 thru
12-A01(1)
Regionalized 12-A107 12-A7.1 12-A8 12-A01(L1)
12-A03(1)
o 12-A101 thru 12-A01(1)
Multi-units 12-A7.1(MU) 12-A8 12-A01(L1)
12-A107 12-A03(1)
12-A101 thru 12-A01(1)
Partners 12-A7.1(P) 12-A8 12-A01(L1)
12-A107 12-A03(1)
Figure 3.5 Summary of Mailing Packages for the American Indian Reservations
Type Report form Instruction Postcard Return Outgoing Letters
Sheet envelope envelope
12-A200(L1)
American
Indian 12-A200 12-A02(1) 12-A200(L2) | 12-A8(A) 12-A7.1 12-A200(L3)
Reservations 12-
A200(L3)S

Quality Control

The contractors printed and assembled the 2012 Census of Agriculture mailing packets to specifications supplied
by NASS and NPC. NASS staff along with a Government Printing Office specialist and teams of two or three NPC
quality control (QC) personnel made on-site inspections at each contractor's printing facility when the forms and
packets were being printed and assembled. NPC quality control staff were on-site for most of the production.

Report forms and envelopes were subject to a visual and quality assurance (QA) equipment review to make certain
the printing was of acceptable quality using the ink density level stated in the contracts. Random samples of

individual package types were opened and examined to ensure that the contractors adhered to the specifications.
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Labeling

The 2012 Census of Agriculture mail list was comprised of approximately 3.0 million names and addresses. NASS
created a computerized mailing list and then electronically transmitted the list to NPC. Labeling equipment at NPC
used the address list files to ink-jet the labels directly onto the report forms through the open windows of the
outgoing envelopes using high-speed printers. Mail labels for all mailings were printed by form number in ZIP
Code sequence. As labels were printed for the initial and both follow-up mailings, NPC Quality Control (QC)
clerks monitored the printing to ensure that the address and bar codes were properly formatted, legible, and that the
bar codes were visible through the envelope window. QC clerks checked the initial set of labels from each file for
each form type from each printer. Quality control problems with any file resulted in partial or complete reprinting,
as needed.

The labeling for the initial mailout began in late September 2012 and was completed by the end of November
2012. NASS released approximately 3.0 million mailing packets to the U.S. Postal Service for mailing. The initial
mailing took place on a flow basis in December 2012.
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In preparation for the 2012 Census of Agriculture, NASS built on its 2007 census strategy of expanding outreach
and communications to a wider, more diversified audience as well as on the agency-wide communications plan
adopted in 2011.

BACKGROUND

For a long time, the agency took a “one size fits all” approach to its customers and the information products and
services it delivered. As the agency’s customer base expanded and diversified, how customers acquired and used
statistical data became more sophisticated, and information-delivery methods changed. NASS needed to become
more strategic and effective in its communications. Toward that end, in July 2011, NASS developed and
introduced a communications plan that outlined three main strategies to better reach this more diverse customer
base and to increase the perceived value of NASS:

e Introduce and establish a consistent NASS identity across the entire agency.
e Position NASS as a contemporary agency.

e Customize resources and products at regional and local levels to ensure NASS information better aligns with
customer needs and industry trends.

The agency communications plan provides an overarching approach and guidance for census and other
communications. The census of agriculture is the single largest initiative the agency undertakes. The success of the
every-five-year census depends on the participation of all U.S. farmers and ranchers, not just the large producers
who operate the majority of the land, produce the majority of the agricultural products, and are responsible for the
majority of sales. For the 2007 census, NASS initiated a major effort to reach small, harder-to-reach farms and
those with disadvantaged and minority operators.

For the 2012 census, NASS was committed both to building on the 2007 census communications effort and
success and to doing so in a way that was consistent with its newly articulated focus on strategic communications.
The 2012 census communications effort was led by the agency’s Public Affairs Office, with support from the
communications firm Osborn+Barr. But the effort involved staff from throughout the agency, both at headquarters
and in offices around the country, including census administrators, statistical staff, managers, and senior
leadership. The census subcommittee of the agency’s Communications Advisory Council helped guide outreach
efforts and reviewed materials.

OUTREACH PHASES

Communications efforts in support of the 2012 Census of Agriculture involved four distinct phases, each with
targeted communications aimed at internal and external audiences. Internal audiences included NASS staff, staff
and leadership from various USDA agencies, and senior USDA leadership. External audiences included farmers
and ranchers, all of the major producer associations, National Association of State Departments of Agriculture
(NASDA) members, Communications Officers of State Departments of Agriculture (COSDA), commodity groups
and other private sector partners, and community-based organizations (CBOs).

e Phase I (October 2011 — July 2012). This phase supported list building and increasing awareness among
farmers and stakeholders about the upcoming census. Its messages were Sign up to be counted — Make sure
your voice will be heard.

e Phase Il (July 2012 — December 2012). This phase continued to promoting awareness and preparation among
farmers and stakeholders as well as among staff and partners. The focus was on internal and external
stakeholder outreach to involve them in promoting the upcoming census.

e Phase 11 (December 2012 — July 2013). This intense phase, which began when the census report forms were
mailed to producers, was in support of census data collection. Its messages were Respond now — /t’s not too
late to respond — Thank you for responding — Make sure your voice is heard.
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e Data Dissemination (Fall 2013 leading up to census release and continuing beyond). As noted elsewhere,
NASS did an initial release of some data in February 2014 and final release of the full census results in May
2014. In the two years thereafter, the NASS communications team continued to promote the main census
results while also focusing on release of the follow-up studies, including six additional special studies as well
as subject-, topic-, and geographic-oriented compilations of the original data.

Phases | through I11 constituted the marketing campaign focused on data collection and getting producers to
respond. The data dissemination phase thanked producers for their participation and focused on disseminating the
census findings to producers and a wide range of other audiences, including media, policymakers, academics, and
other data users. The entire effort was informed by research before, during, and after the campaigns to determine
what messages and tools were most effective.

MARKETING CAMPAIGN: MAKE YOUR VOICE HEARD.

For the 2012 census NASS built on the approach used in the 2007 census — building a strong census brand focused

C E N S U S on the theme “Your Voice, Your Future, Your Responsibility.” The theme was
OF supported by a coordinated but flexible toolkit of materials, messages, and artwork

AGRICUI_TU RE and a four-part outreach strategy.

YOUR VOICE. YOUR FUTURE. YOUR RESPONSIBILITY.

A key element was the dedicated census of agriculture website that was separate from, but linked to, NASS’
agency website. The site, www.agcensus.usda.gov, was (and continues to be) a user-friendly, “one-stop shop” for
all census-related information. It included answers to oy — !
frequently asked questions, sample census report forms, i i
news releases, video and audio files, downloadable
publicity materials and graphics, and links to past census of
agriculture results. Importantly, in terms of promoting
response, it provided easily understood directions and was
updated regularly in response to incoming calls from
census recipients requesting information and assistance. All
of NASS’ other census-related communications were
designed to drive people back to the website for more

information. -

Toolkit

2
- T
= -
2l

NASS provided a broad range of print and online tools that partners and NASS field offices could use in whatever
combination was most appropriate for their audience. These tools included:

e A general census brochure providing information, including the benefits of responding and how to respond.
Available in English and Spanish.

e Frequently asked questions and commaodity fact sheets to help stakeholders answer questions from the press
and to provide media with accurate, up-to-date information and story ideas.

¢ National news releases timed to promote continuing interest and awareness as well as news release templates
for field offices to use locally.

e The “strength in numbers” animated video brought the census to life with interesting stats and facts. It was
made available for use in field offices and by stakeholders across the country, and was shown at major
agriculture trade shows.
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e Web buttons and banners for partners to use on their own websites to promote the census.
e Video and audio public service announcements.

e Flyers flyers for partners to distribute.

e Print ads for placing in partners’ magazines, meeting programs, and other communications.
e Atrticle, feature story, and blog templates

e Posters and window clings for field offices and retail stores to use, promoting the census in an eye-catching
way to their audiences and clients.

e The Twitter hashtag #AgCensus
Additional tools available to NASS and USDA staff included:

e A PowerPoint (PPT) package with a general presentation providing background
information and key messages about the census, several PPT templates in various -2012-
backgrounds and colors, customizable data/factoid slides, State map icons, PPT tip T
sheet, and more to allow field offices to customize and localize presentations as  Man's Soaigon Mook
needed. =

e Floor and table-top-sized exhibit banners promoting the census to display at
meetings.

e Census graphic files to use in customizing locally and regionally specific materials.

e 2012 Census of Agriculture t-shirts for NASS staff and NASDA enumerators to wear
and serve as walking advertisements for the census campaign.

e Pocket cards to serve as a quick source of information and handy reference for farmers G : W
and NASDA enumerators. Information on the cards included benefits of participation, FA M

key dates, and the census web address. FUTURE
e Drop-in ads for websites and newsletters. These were the ads created for the paid media = sorornmman
campaign, and then made available to partners and field offices for their use. Coming Soon

t Agticulture

Key Messages

Key messages rolled out over the course of the marketing campaign were the following:

&
The Census of Agriculture, taken every five years, is a complete count of America’s farms |l

and ranches and the people who operate them.

e It isthe most complete agricultural data resource.

e The census provides the only uniform, comprehensive, and impartial agricultural data for every county in the
nation.

e All segments of agriculture are important.
All farmers and ranchers must complete the census.

e The census will be mailed out the last week of 2012 and is due February 4, 2013.

e A “farm” is defined as any place that produced and sold, or had the potential to sell, at least $1,000 of
agricultural products during the census year (2012).

e All identifying information is secure and confidential by law.
e You can respond by mail or online.
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The census provides information on:

e Land use and ownership
e Operator characteristics
e Production practices

e Income and expenditures

The census is used for reasons such as:

e Developing farm policy and programs

e Shaping local government policy

e Determining infrastructure funding

e Making important agri-business decisions

Partners have three ads/posters/themes available: SH pE
e “Grow your Farm Future” FARM

PROGRAMS.

S

e “Boost your Rural Services”
v

e “Shape your Farm Programs”

The 2012 census will collect new or additional
information on:

e Horses

e Renewable energy

e Land use practices

e Agro-forestry

e Biomass production

e Regional food systems
e Internet access

e County-level data

e Land rented or leased
e Government payments
e Value of sales

Responding online is easier than ever before.

Strategy
The 2012 census marketing plan had four broad strategic components:

Internal and external partnerships. The target audiences for NASS communications efforts were the previously
identified internal and external individuals and groups who could effectively convey the importance of the census
to producers.

By making sure the internal USDA and NASS audience had key information, talking points, and effective venues,
NASS public affairs and the census team were able to deploy effective messengers and messages on behalf of the
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* * * census. To formally launch the 2012 census marketing communications campaign, the
ESPQNQ communications team and NASS leadership hosted a webinar to introduce the
Q., - ar» S marketing materials, generate enthusiasm, and respond to questions. It also provided

AGRICULTURE basic media training for the work ahead.
CENSUS

The external audience included not only the farmers and ranchers receiving the census
report form but also the national and community influencer groups and associations that
could promote the census among their members. NASS leadership and public affairs
staff met with the leadership of more than 14 major producers associations to enlist
their active support in promoting the census. These meetings produced messages from
the leaders to their members encouraging them to respond to the census, articles and
guest columns in their newsletters emphasizing the importance of the census, ad
placements, and other forms of support.

NASS worked actively with the community-based organizations that had been so significant in increasing
responses from hard-to-reach farmers and ranchers during the 2007 census. NASS held a workshop in fall 2012
with CBO leaders. For that meeting, NASS worked with several CBO leaders to create a partnership handbook
outlining the many ways NASS and CBOs could partner to promote the census. NASS followed up the workshop
with additional materials for CBOs to use in working with their members during the data collection phase: more
than 30 video and radio public service announcements; blog, feature story, and newsletter copy to adapt as needed:;
posters and flyers; and a photo archive to contribute to and draw from on Flickr. NASS placed three articles
authored by CBO leaders in targeted small rural publications to reach American Indian, Asian, and southern
farmers.

Field office outreach. In addition to Washington D.C. headquarters staff, field staff across the country — with their
direct line to farmers and ranchers — were essential in promoting the census at the local level. The agency
restructuring that took place during the census data collection period made this more difficult but did not diminish
the staff’s commitment to the task. Offices across the country customized census toolkit materials for local use and
messaging.

Strategic paid advertising campaign. The paid media effort ran from December 2012 to February 2013. It
included three NASS-approved ads, each presenting a benefit the census provides to farmers. The ads appeared in
five print publications, on one website, and on one television spot. The strategically planned ad placements were
based on demographics and circulation. The same ads were also made available to local and regional field offices
to place in appropriate outlets for their geographic areas.

Public relations/media efforts. Led by the Public Affairs Office, public relations/media efforts played a critical
role in delivering key messages and helping NASS reach more producers at key points in the data collection
process. This earned media amplified and leveraged the paid media efforts, enabling NASS to reach a large
number of farmers and ranchers by placing news stories and key messages on television, radio, the web,
newspapers, and magazines. NASS field offices, stakeholder partner groups, and other government agencies used
the content to help promote the 2012 census to their audiences.

PAO issued a dozen print news releases during the marketing campaign timed to coincide with a variety of events,
including holidays, planting and harvesting seasons, and census milestones and deadlines. To increase the
opportunity for media pick-up, some news releases were also issued in audio and video formats. All national-level
materials were distributed electronically and posted to the census website for download. At the State level, NASS
field offices customized the news releases with locally relevant information before distributing them to their own
media contacts. In addition, PAO distributed four feature stories, three blogs, and two media advisories with
messages designed to encourage participation. For the first time during census marketing, NASS actively
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employed an assertive Twitter strategy continually reinforcing the conversation about the 2012 census data
collection.

Collectively these public relations efforts at the national, State, and local levels helped ensure that NASS’ message
about the census was continually in the media, including print and online publications, a variety of social media,
radio, and some television programs. Media outlets included both those specializing in agriculture and more
general outlets.

DATA DISSEMINATION CAMPAIGN: American Agriculture by the Numbers

Before and during the data collection phase of the 2012 census, NASS outreach efforts involved communicating
with farmers, ranchers, media, and internal and external stakeholders about the importance of participating in the
census of agriculture. Once data collection was complete, NASS outreach efforts turned to communicating the
results of the census to those same audiences as well as to NASS data users, including policymakers, researchers,
industry, and students.

NASS surveyed internal and external stakeholders to learn more about the kinds of tools they would find helpful in
using and disseminating census results. The clear message from this research was that they wanted dynamic rather
than just static data. Respondents asked for continuous interaction, including website updates, infographics, and
more robust localized information. Social media tools such as Facebook and Twitter, hashtags, outreach events,
and easy access to the data were all in high demand among NASS stakeholders.

Based on these findings, NASS developed the “American Agriculture by the Numbers”
campaign, a multi-phase data dissemination plan to make census information more visible,
understandable, and accessible to both data providers and data users than ever before. The
NG objective of the “American Agriculture by the Numbers” campaign was to bring census data
now available. to life, spark conversation, and provide the content and tools to allow anyone to easily access
T & and understand the data. The plan involved continuous engagement through targeted high-
profile events, an integrated set of digital and print products distributed through conventional
and new media, and regular stakeholder communication. It had four phases:

e Phase A (November 2013 — December 2013). Signaled through the website, the message was: Thank you for
responding. NASS is analyzing the Census data. Look for preliminary results early next year.

e Phase B (January 2014 — February 19, 2014). Signaled through the
website: The first look at Census results is coming! The communications
team developed postcards as well as online buttons and banners for
stakeholders to use on their own websites to build excitement for the early
data release on February 20.

e Phase C (February 20 — May 1, 2014). Preliminary release of national and
state data on farms, farm operators, and farm sales on February 20, followed
by the message: Stay tuned for the final results.

e Phase D (May 2, 2014 and on). Immediate message: Full census report available and accessible. Followed
by two-year period of ongoing release of new data products and related follow-on studies.
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Events

NASS used the two-stage release of preliminary data in February and release of the full data set in May 2014 for
targeted communications events.

Ag Outlook Forum. Taking advantage of the strong agriculture presence at the Ag Outlook Forum, USDA
Secretary Tom Vilsack released the preliminary census data and launched a countdown to the final oga gl sre
during the plenary session, followed by a press conference. These were supported by a USDA
press release, a NASS-led breakout session, infographics (disseminated in print and through
Twitter and Facebook), and live tweeting from the Forum. NASS tweets surpassed 1.4 million
impressions that day, and built attention for the #AgCensus hashtag, whose messages were
retweeted several hundred times.

State and local briefings on preliminary release. NASS field staff held more than 46 briefings
and events for State officials and local media featuring preliminary data and building excitement
for final release. These briefings provided an early indication of the strong interest in localized
data. In response to this interest, the communications team created templates for final release that
States could use for localized news releases, fact sheets, and infographics.

Webcast Data Release. To overcome the publicity challenges posed by a firm Friday afternoon media event, the
communications team hosted the agency’s first-ever live-streamed press conference to release the final census
data on May 2. Nearly 1,000 media, stakeholders, and other data users attended the event virtually in addition to
the invited reporters attending in person. The NASS administrator and several subject matter experts presented the
census results. The conversation was

moderated by a trained media professional and the
presenters took questions via Twitter and the
webcasting interface. This event, which remained on
YouTube for a year afterward, was a creative response
to the awkward timing problem of a Friday afternoon
release time. The format provided the opportunity to
open the data release event to a broader audience than
could have attended in person, particularly the partners,

including CBO leaders, who had been so helpful in data WEBCAST MAY 2 12PM EST
collection.
Products p  CLICK TO LAUNCH

In addition to conventional and proven methods of

engagement such as the agency website, news releases, and report results, NASS created new products and utilized
its Twitter account (including the hashtag #AgCensus) and the USDA blog, Facebook, and YouTube accounts to
engage the entire agriculture industry in talking about census of agriculture data.

Census Website. After data collection, NASS turned the focus of the census website (www.agcensus.usda.gov)
toward data release, first signaling anticipation about the upcoming release and ultimately serving as a central
source for the array of available print and digital communications products (all print products were available
online for download). Traffic on the census website increased more than 70 percent during the month of data
release.

News Releases. For the preliminary release, the final results release, and each of the census follow-on reports in
the years 2014-2016, NASS issued print and sometimes audio news releases to mainstream and agriculture media.
The news releases announcing the virtual media event generated 318 news stories that week, resulting in more than
3.5 million impressions. Interviews with staff resulted in nearly 1,200 news stories. By the end of the year, there
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were more than 5,000 media stories.

Media Placements. NASS issued two matte releases (500-700 word camera-ready feature stories). Together they
resulted in more than 5,300 placements, reaching smaller media markets, often in rural areas.

Television and Radio. To build awareness of census data among farmers, NASS sponsored a taping session of the
U.S. Farm Report at the 2014 Commaodity Classic trade show. The Farm Report is a weekly syndicated cable
television show reaching 500,000 farmers. NASS staff interviewed with a variety of farm broadcasters and
recorded audio news releases for National Association of Farm Broadcasters (NAFB) members to download and
air. NASS also did a C-Span segment on Washington Journal’s “America by the Numbers” series featuring the
work of federal statistical agencies.
IELEEEELLEELLEEE Report Results. The detailed census reports (and the accompanying Quick Stats
— database) have a dedicated following among heavy data users. But they are not
particularly user friendly to the casual reader/user. To help a broader audience access
g the data, NASS created a video tutorial showing inexperienced users how to search
e TN d the database; it has been viewed thousands of times on YouTube and is also available
AELLELRENRENEREY on the NASS website. In addition, to “translate” key findings in the census reports,

the communications team created the following collateral products.

Infographics. Developed through the Public Affairs Office graphics team, the
infographics transform census data into visually pleasing, timely, accurate, and m-"“%m
useful bits of information for all data users, satisfying to some users on their
own and opening the door to more information for others. NASS has : e W
disseminated hundreds of individual infographics (often combined thematically P 1--
in banners, blogs, and handouts), primarily through Twitter and Facebook; the
infographics are frequently shared on social media, printed in publications, and
posted to partner websites.

The Foces of U.S. Agriculture 3.2 MILLION

58 vears

Highlights. NASS created a series of easy-to-read, short briefs on census topics 1 B ¢ =
of interest. These AgCensus Highlights provide a quick overview for the casual &u.n'..;;-ﬁ-mw_ 0
reader and an entry point for those looking for more detailed information, oidoraring 'R
making the census’ 6 million data points more topical and encouraging more |
data use and citations. Most Highlights are two pages, approximately 800 words =i
plus maps, graphs, and tables; a few are four pages. In the two years after final e
data release, NASS produced 35 Highlights covering a broad range of topics.

My Agticulluse in Little Stute Grows State Blogs. In response to the demand for
localized data and working with USDA
communications staff, NASS launched a weekly “Census Thursday” blog series,
featuring a State per week. Over the course of the year after data release, each
State wrote a USDA blog post, accompanied by at least one infographic (also
released through Facebook and Twitter), using census data to feature the State’s
agriculture. Profiling all 50 states allowed NASS to maintain the “American
Agriculture by the Numbers” campaign with fresh local input each week. Each
post reached tens of thousands of Facebook users, and received thousands of
“likes” and ““shares.” Local media in the State in turn often picked up the local
census data, reinvigorating the conversation in that State.

) 10 percent

e K
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Twitter. Twitter provided an excellent platform for the ongoing discussion NASS wanted to foster around census
data. During the first week alone, census-related messages resulted in 5.8 million impressions when the hashtag
#AgCensus was used more than 1,700 times and NASS’ tweets were retweeted more than 250 times. Tweets —
individual bits of information — supported the overall strategy of breaking the data into manageable bites that could
inform a broad public while serving as an entry point for those looking for in-depth information.

MyPlate. Leveraging the USDA MyPlate campaign, NASS created and distributed a set Whare B tefou o0 My Pt Com P
of materials on “Where does the food on my plate come from?” showing census data in | ————
connection with the five food groups vegetables, fruits, grains, protein, and dairy. The | i S =3 [ d |
materials included a poster, maps, blog, and infographics. The poster was displayed at e ‘ -
the 2014 Esri International User Conference Map gallery and selected for publication in | i =
the Esri Map Book, Vol. 30. The image received more than 2,300 views on Flickr. In 1=

partnership with the American Statistical Association and National Agriculture in the S
Classroom, NASS developed a related lesson plan for census at School. N
Stakeholder Communications e s JETT .
| & .""-S- 5 | S .
After the important role internal and external stakeholders played in supporting data s an i C”*{

collection, ongoing communications with this group was an important component of the
data dissemination strategy — both to thank them for their efforts and to give them the
tools and messages to communicate census results with their members. Through email, conference calls, and the
data release webcast, NASS leadership and the communications team provided ongoing updates and information
on census release, data, and tools they could use to tell their State’s, locality’s, and network’s agricultural story.
Their work broadened NASS’ reach, and helped immensely in getting census results back to the producers who
provided the data.

=

POST CENSUS RELEASE

Consistent with the outreach plan, NASS continued to produce infographics, Highlights, tweets, blogs, feature
stories, and other materials about the main census data in the two-year period after data release, continually
reinvigorating the conversation. In addition, as the census program released additional special studies and topic,
subject, and geographic compilations of the original data, the communications team used these tools and channels
to continually stimulate the census dialog.
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CHAPTER 5. DATA COLLECTION
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GENERAL INFORMATION

Data collection was accomplished primarily by mailout/mailback, but was supplemented with Electronic Data
Reporting (EDR) on the Internet, and personal enumeration. Personal interviewing involved the use of both
Computer-Assisted Telephone Interviewing (CATI) and face-to-face enumeration using Computer-Assisted
Personal Interviewing (CAPI). National Association of State Departments of Agriculture (NASDA) enumerators
under contract with NASS conducted the personal interviews with respondents.

The U.S. Bureau of the Census, National Processing Center (NPC) in Jeffersonville, IN, under contract with
NASS, carried out the mailout operations. The NPC mailed approximately 3.0 million census report forms in
December 2012 and carried out two follow-up mailings to nonrespondents.

Enumeration for censuses conducted in Puerto Rico was conducted through personal interviewing by field
enumerators. See Chapter 8 for details.

National Agricultural Classification Survey

For the 2012 census, the National Agricultural Classification Survey (NACS) was used to screen list records
before the final Census Mail List (CML). The final and largest NACS was mailed on December 26, 2012. The
NACS form was designed to identify respondents who did not have any agricultural acreage, production, Federal
farm payment program payments, or the potential for future agricultural sales. There were three NACS samples
marked for extract late 2009, 2010, and 2011. The data collection for each of the mailings was conducted from
January through May in the years 2010, 2011, and 2012. (For the 2012 NACS information detail, see Chapter 3:
Preparatory Operations, Census Mail List Development, National Agricultural Classification Survey.)

TAGGED RECORDS

Prior to the initial mailout, NASS’s field offices tagged records from the CML that they were directly responsible
for enumerating. These records were referred to as tagged records. They included multi-state bee and honey
records, multi-state records, multi-county records in one state, 2012 Agricultural Resources Management Study
(ARMS) survey coordination records, multi-unit operations with 3 or more report forms, and special handling (i.e.
operations that had existing data collection agreements with the field offices).
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Figure 5.1 2012 Tagged Records
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There were approximately 45,000 tagged records that were labeled at NPC and shipped to the field offices for

enumeration. The field offices enumerated the tagged records via personal interviews, telephone interviews, or in
some cases via mail from the field office. Tagged records were excluded from the NPC initial mailout and both
form follow-ups. Once enumerated, report forms for tagged records were sent to NPC for data capture.

= Multi-State Bee and Honey Records
= Multi-State Records

= Multi-County Records in one State
= ARMS Il Coordination

= Tagged +3 Operations

= Special Handling
Total Records = 44,758

Regional field offices managed the enumeration of these records effectively and tracked their progress. All tagged
records were considered “must” records.

CENSUS REPORT FORMS

For the 2012 Census of Agriculture, NASS utilized a 24-page report form with 7 regionalized versions. Each
report form (12-A101, 12-A102, 12-A103, 12-A104, 12-A105, 12-A106, 12-A107) was designed to facilitate
reporting crops most commonly grown within the census region. The form number defined the census region. All
name and address records on the final CML received a report form. There was also an American Indian report
form (12-A200) and a Puerto Rico report form (12-A101(PR)).

The States included in each regional grouping for 2012 are shown below.
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Figure 5.2 2012 Census Regions
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INITIAL MAILOUT AND FOLLOW-UP MAILINGS

Background

NASS contracted with NPC to handle the mailout, check-in, and data capture processes for the census. The NPC
received assembled mail packets from a private print contractor, addressed the report forms using name and
address files provided by NASS, and conducted the mailings of the initial mail packages, a thankyou/reminder
postcard, and two follow-up report form mailings. NASS staff in NPC directed mailout operations.

Each mail package contained a cover letter, instruction sheet, a labeled report form, and a return envelope. The
report forms for partnership operations on the CML received special handling by printing the partnership names on
the front of the report form in addition to the name and address label. Also, two report forms going to the same
address were combined in one outgoing mail package with a special cover letter explaining to respondents how to
complete the report forms for the individual operations.
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Figure 5.3 Summary of 2012 Census of Agriculture Initial and Follow-up Mailouts

Initial Mailout and Report Forms

Follow-up Mailings Material sent Mailing dates Mailed
. . Letter and Report December 27, 2012 —
Initial Mailout Eorm January 4, 2013 3,000,000

Follow-up Mailouts:

Letter and Report

First Form

February 14 — 21, 2013 | 920,000

Letter and Report

March 25-31, 2013 691,000
Form

Second

Initial Mailout and Undeliverable as Addressed (UAA) Mailout

The initial mailout began place December 27, 2012, and totaled 3.0 million packages. The cover letter asked the
addressees to respond by February 4, 2013. Standard A postage was used for most of the mailing packets,
partnerships, and Hawaii addresses. First-class postage was used for packets addressed to multi-units (respondents
with more than one operation) and for late/new mail list additions and remailing Undeliverable As Addressed
(UAA) records.

Not all mail packets were deliverable as originally addressed. Mail packets that were Undeliverable As Addressed
(UAA) were returned to the NPC. Those UAAS received from the post office with address corrections were
checked-in, the addresses were updated, and they were included in the UAA re-mail operation. If no corrected
address was available, electronic files of these UAAS were transferred to the field offices where field office
resources were used to determine if a better address was available. If a better address was found, the address was
corrected and a mail package was sent from the NPC facility in Indiana to the new address. Since this was the first
time these respondents received the census report form, the mail packets included a special cover letter. A total of
107,800 UAAs were received during census processing and 18,000 of these were updated with corrected addresses
and remailed.

Follow-up Mailouts

The initial mailout was followed by a thankyou/reminder postcard that was mailed in January 2013 to all
operations that received initial mail packets. Two follow-up report form mailings to nonrespondents were also
conducted by NPC. The first follow-up was mailed mid-February 2013 and involved 920,000 report forms. The
second follow-up occurred in late March 2013 when 691,000 nonrespondents were sent a third report form
package.

Based on a total CML of approximately 3.0 million respondents (report forms mailed/delivered to respondents),
the disposition of the report forms based on check-in results is shown in Figure 5.4.
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Figure 5.4 Summary of Check-in Results: 2012

Disposition Records
Total census mail list 3,009,641
Total receipts 2,222,047
Responding farms 1,373,530
Responding nonfarms 842,517
Receipts not processed 6,000
Nonresponse 787,594
Undeliverable as addressed 107,800

TELEPHONE OPERATIONS

Two kinds of telephone operations were used for the 2012 Census of Agriculture (except in Alaska), an Incoming
Telephone Call (ITC) system and a Computer Assisted Telephone Interviewing (CATI) instrument. The ITC
system assisted respondents with questions throughout the census data collection period and all calls were logged
into PRISM 2. The new Centralized Blaise CATI instrument was developed for the 2012 Census of Agriculture.
Unlike the questionnaire, the instrument routed through the appropriate questions based on how questions were
answered. CATI was used as an alternative to face-to-face enumeration in the DCC’s and NASS field office
locations.

Incoming Telephone Call (ITC) System

As an alternative to written correspondence, a toll-free telephone number was established and printed on every
report form. The intent of the toll-free number was to answer respondent questions and concerns pertaining to the
census, and to assist respondents in completing their report forms. To assist ITC operators with respondent
questions and requests, PRISM 2 was used to provide guidance on how to handle the various types of calls, e.g.
respondent’s considered themselves as not involved in agriculture, refused to complete the report form, needed a
replacement report form sent, etc. All training materials were prepared by the Census Planning Branch — Census
Section and provided to the National Operations Center (NOC) — Training Group by November 16, 2012. ITC
operators were encouraged not to complete census report forms, but rather encourage a respondent to return the
form via mail.

If an ITC operator could not resolve the caller’s question, a call back form was completed by the operator and e-
mailed to the respective State field office census coordinator to use to follow-up on the respondent’s call. The
coordinator either called the respondent back or forwarded the request for a call back to another statistician in the
office for resolution of complex issues. If the request for a call back was directed to an incorrect field office, it was
e-mailed to the coordinator in the correct field office.

PRISM 2 also allowed for the recording of the kind of calls received, e.g. “not in agriculture business,” refusals,
receipt of two or more report forms and not sure which to complete, needs a report form, name and address
changes, etc. The information entered into PRISM 2 was then entered into a data base and tallied. This information
was available on the NASS intranet in the Management Information System (MIS) reports. The ITC help line was
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operational throughout the entire data collection period, Monday through Friday between 8 a.m. and 5 p.m. CST.

Computer-Assisted Telephone Interviewing (CATI) Instrument

The CATI instrument was used by the DCCs and individual field offices throughout the data collection phase of
the census. Any questions or issues related to the Centralized Blaise setup, interactive edit, or readout was resolved
by NASS staff in the Survey Development Group under the National Operations Division (NOD) in St. Louis,
MO.

The DCCs and field office locations used CATI for “must” case follow-up and Low Response County (LRC)
follow-up. The LRC phase was a combination of follow-up work in low response counties (i.e., those counties
with response rates below 75-percent) and for nonresponse follow-up work. CATI collected data were
electronically transmitted by the DCCs and field offices to the main census data file. The data then were processed
electronically, eliminating the need for paper report forms.

DCC coordinators and field office personnel were responsible for training CATI enumerator staff. All training
material was assembled by the National Operation Division Training Group. Training included an introduction to
the census, overview of the paper report form versions, and all special instructions. The CATI enumerator staff
was given walk-through training during each different phase of data collection. Training included practice training
modules that helped them get a feel for exactly how the CATI instrument worked. In addition, enumerators were
given reference materials for use during the interviews to help guide them through various procedures. CATI
interviewing began in February 2013 and continued through May of the same year.

FIELD OPERATIONS

Computer-Assisted Personal Interviewing (CAPI) Instrument

The CAPI instrument was used by NASDA enumerators and individual field offices through the data collection
phase of the census. CAPI was used to collect respondents’ data in Electronic Data Reporting (EDR) via an iPad.
This instrument was new for the 2012 Census of Agriculture data collection.

FOLLOW-UP ACTIVITIES

Background

Operating concurrently with NPC’s data collection efforts, the field offices targeted selected groups of census
nonrespondents for enumeration. These efforts were referred to as:

e Suspicious Out-of-Scope (SOS) Follow-up;

e Criteria Record Follow-up (ADVFU);

e Must Case Follow-up;

e American Indian and Alaska Native Farm Operator Follow-up;

e Large Farm CAPI Follow-up.

e Low Response County (LRC) Follow-up;

e Last Call Nonresponse Follow-up;

+ Not on Mail List (NML) Follow-up; and
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Suspicious Out-of-Scope Follow-up

The Suspicious Out-of-Scope Follow-up (SOS) phone follow-up began in February 2013 and was conducted
through May 2013. This included records that mailed their form back with a response that they were no longer
farming. These operations had previously reported agricultural information in another survey within a prescribed
time period. The operations were re-contacted with a CATI instrument to either verify the respondent was not
farming or complete a census report form.

Criteria Record Follow-up

Nonrespondents and refusals to the National Agricultural Classification Surveys received unique coding on the
CML and were referred to collectively as Criteria Records for follow-up data collection. These Criteria Records
typically had a lower probability of meeting the farm definition and were less likely to respond. For the 2012
Census of Agriculture, 276,043 Criteria Records were included in the CML. A sample of 23,739 Criteria Records
was selected for targeted data collection efforts. The sampled records were first contacted by telephone using the
census CATI instrument beginning in February 2013 after the initial mail returns were processed. Certified mail to
18,831 respondents was used for those who could not be contacted by telephone. The data collection effort resulted
in 10,887 returns from both telephone and certified mail. The in-scope rate from the returns was applied to the
remaining criteria records during replication.

Must Case Follow-up

Must Case Follow-up was a very important component in ensuring a complete census. Must cases were known
large operations, the absence of which could have significantly affected the accuracy of census results. For the
2012 Census of Agriculture, 118,533 records were categorized as Must cases. Each active Must operation was
accounted for by mail receipt, phone interview, or personal enumeration; if an operation was no longer in
operation, its nonfarm status was documented. CATI calling of nonrespondent Must cases was undertaken by call
centers from March 2013 through May 2013, after the initial and first follow-up mailing. Following CAT] calling,
the remaining nonresponse Must cases were assigned to field offices for personal enumeration. Extensive efforts
were made to contact and enumerate these operations. Because of the potential importance of Must cases, they
were all accounted for and therefore not eligible for nonresponse weighting adjustment.

American Indian Farm Operator Follow-up

The American Indian report form (12-A200) was mailed to all operations in Arizona, New Mexico, and Utah
thought to have an American Indian or Alaska Native operator. It was included in the initial mailout, but due to
poor mail response a personal enumeration data collection strategy was utilized with no additional mail follow-up.
A concerted effort was made to get individual reports from every American Indian and Alaska Native farm
operator in the country.

If this was not possible within a reservation, a single reservation-level census report was obtained from
knowledgeable reservation officials. These reports covered agricultural activity on the entire reservation. NASS
reviewed these data and removed any duplicate data reported by American Indian or Alaska Native farm operators
from that reservation who responded on an individual census report form. Additionally, NASS obtained, from
knowledgeable reservation officials, the count of American Indian and Alaska Native farm operators (on
reservations) who were not counted through individual census report forms, but whose agricultural activity was
included in the reservation-level report form.

Large Farm CAPI Follow-up

In an effort to increase overall response rate, Deputy Administrator for Field Operations (DAFO) requested
states use NASDA staff to contact nonresponse census records with expected sales between $100,000 and
$499,999. The method of collection was limited to attempting phone calls and gathering the data utilizing
CAPL
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Low Response County Follow-up

The Low Response County (LRC) follow-up activity was used to increase the response rate in all counties to at
least 75-percent. CATI was used for this follow-up activity. NASS utilized an adaptive design technique to
identify particular records for telephone contact, in an effort to increase coverage on minority operation s and
operations known to produce specialty commodities. In early April 2013, NASS identified nonresponse cases in
counties with a response rate of less than 75-percent. Nonresponse records in these counties were then prioritized
so that minority operations and specialty commodity producers were the primary records delivered to phone
enumerators.

These names and addresses were transmitted electronically to NASS call centers and incorporated into their CATI
instrument. CATI follow-up activities began in mid-April 2013 and continued through mid-June 2013. Automated
procedures were employed biweekly to ensure that the record selection procedures were targeting counties that
would meet the goals of increasing minority operation coverage and to monitor the number of respondents needed
to reach the 75-percent county response rate. When the required number of completions was achieved for a given
county, low response county activity was suspended in that county.

Last Call Nonresponse Follow-up

The Last Call Nonresponse Follow-up activity was utilized to increase the national response rate to 80-percent. All
remaining nonresponse records with an expected value of sales greater than $50,000 in countries that had not
achieved a 75-percent response rate were eligible for this phone follow-up activity. CATI was used for this activity
and began in mid-July 2013 and lasted until August 1, 2013. Automated procedures were employed to monitor the
number of respondents needed and completed. When a 75-percent response rate was achieved for a given county,
follow-up in that county was suspended. NASS achieved its goal of an 80-percent national response rate utilizing
Last Call Nonresponse Follow-up.

Not on Mail List (NML) Follow-up

To account for farming operations not on the CML, NASS used its 2012 JAS supplemented sample from the
NASS area frame. The NASS area frame covers all land in the United States with the exception of Alaska and
includes all farms. As previously described, the NASS conducted a record linkage operation between the CML
records and the records from the 2012 June Agricultural Survey (JAS). Those 2012 JAS records that did not match
records on the CML were designated as Not on the Mail List (NML) records. Those records were mailed a yellow
census form so that they could be differentiated from the green forms mailed to CML records upon return to NPC.
The NML records were mailed at the same time as the census mailing and received the same follow-up procedures
as the census mailing through the first follow-up in mid-February 2013. Beginning in March 2013, CATI was used
for nonresponse follow-up for NML nonrespondents.

Replication

Replication is utilized to improve efficiency and reduce respondent burden. To adjust for nonresponse associated
with criteria records in the 2007 Census of Agriculture, NASS replicated a set of respondents determined to be in-
scope from the last mailing of the Agricultural Identification Survey (AIS), conducted in December 2006. The
replicated records represented operations that were relatively small in size and homogeneous in nature. Replicated
records were assumed to be in-scope, based on their AIS reported data.

For the 2012 Census of Agriculture, a first mailing was sent to the criteria records, a subpopulation consisting of
all of the approximately 74,000 respondents to the 2011 NACS mailing. This included pre-notification using a pre-
recorded message, the first mailing, and the thank-you reminder post card. No further follow-up efforts were
conducted on this subpopulation. As in 2007, the agricultural operations in this subpopulation were relatively
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small in size and homogenous in nature. The responses from the criteria records were used to estimate the in-scope
rate for the 20,168 nonrespondents from this subpopulation.

Records were selected randomly for replication or coding as out-of-scope based on the estimated in-scope rate.
The use of the in-scope rate after one mailing is supported by analysis of 2007 census data, which indicated the
early in-scope rate was a reasonable proxy for the in-scope rate for the subpopulation of criteria records that did
not respond to the NACS immediately preceding the census mailing. Of the 20,168 NACS records with no
response, 16,762 records were selected to be in-scope.

Data relationships between the 2012 responses and their respective NACS data were applied to the NACS data for
the nonrespondents selected to be in-scope to derive values to seed replication. Then replication was conducted
through imputation.

Criteria records with no response to the December 2011 NACS were excluded in the capture-recapture adjustments
for coverage, response, or correct classification. The in-scope records were each given an initial weight of one.
However, for calibration, the replicated in-scope records were eligible for a coverage adjustment.
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CHAPTER 6. DATA PROCESSING
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INTRODUCTION

The 2012 census data processing system was designed to handle a large volume of paper report forms and a large
number of report form images resulting from the use of key from image data capture. Components of the census
data processing system included:

Receipt and check-in of respondent reported data;

1) Resolution of problems associated with returned report forms (e.g. blank forms, correspondence included, or 2
or more report forms (2+) returned for a single operation;

2) Data capture;
3) Editing of information on the report forms; and
4) Data tabulation and application of nondisclosure requirements.

Receipt, data capture and imaging of report forms, review and resolution of data errors and inconsistencies, and
data tabulation for the 2012 Census of Agriculture were split between three locations.

Receipt of approximately 1.7 million respondent report forms and capturing the reported data was the
responsibility of the National Processing Center (NPC) in Jeffersonville, IN. A significant portion of data review
and resolution of data errors and inconsistencies was completed by the Census Editing Unit in St. Louis, MO. A
portion of the data review and analysis effort was completed at NASS headquarters in Washington, DC and other
field offices. Data tabulation and application of the disclosure analysis was completed by headquarters staff and
reviewed by the field offices.

AUTOMATED TRACKING AND CONTROL SYSTEM

The Automated Tracking and Control System (ATAC) was developed to track each report form throughout each
step of processing so NPC could control document handling during processing. ATAC served multiple purposes
including the following:

e Identified the location of each report form during processing;

e Provided the check-in information to PRISM which allowed daily status reports to be created for NASS
headquarters.

e Produced batches for scanning; and
e Generated processing reports.

ATAC utilized an Oracle® database that contained records for all cases on the census of agriculture mail list. This
database was populated initially from mail files provided by NPC’s Document Services Branch and updated
continuously from NASS headquarters. ATAC database records included both a unit location and status field. The
initial unit location for all records was set to Unit 00 and Status 00. As the report forms were received in the mail
from the respondents and moved through the processing pipeline, both the unit location and the status field were
updated to reflect each report form’s location and status. ATAC also was used to produce real time progress
reports. ATAC tracked work from check-in through delivery of data and images to the U.S. Department of
Agriculture’s National Information Technology Center (NITC), covering all processing steps at NPC.
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RECEIPT, CHECK-IN, AND RESOLUTION OF ASSOCIATED PROBLEMS

Activities conducted at NPC included:

e Received and checked-in the report forms;

e Sorted the returned report forms and removed the contents from the envelopes;
e Evaluated and responded to census-related correspondence;

e Reviewed nonagricultural reports and 2+ reports;

e Scanned the report forms and created images;

e Captured reported data from scanned images using key from image and Optical Mark Recognition (OMR)
technology;

e Transmitted data and image files to NASS headquarters; and
e Maintained electronic file cabinet of scanned report forms.

For the 2012 Census of Agriculture, NASS utilized a 24-page regionalized report form with 7 regional versions.
The respondent’s completed forms were received from the post office in mail trays, placed on rolling bins, and
taken to the 24-pocket laser sorter for check-in. The sorter operator jogged the report form packages to make
certain they did not stick together and to ensure that the report forms would not be damaged when the envelopes
were sliced open. Confirming that the address barcodes were visible through the windows of the envelopes also
occurred when loading sorting equipment. The forms were placed upside down when loading the sorter. When the
sorter was started, a camera imaged the label on the returned report form mail package. The barcode was read from
the image and this information was then used to generate a check-in action. In addition, based on information
embedded in the barcode, the equipment sorted the forms into one of seven regions and deposited them into a
pocket on the sorter.

The unit also received materials that were unable to be processed with automated check-in equipment (e.g.
nonvisible barcodes, correspondence, etc.). Correspondence was scanned to determine whether it was a
congressional, i.e., the return envelope or the letterhead was from a Senator or Member of the House of
Representatives, or any representative of the legislative or executive branch of the Federal government, or if the
letter was from a respondent and indicated that a copy had been sent to a Senator or Member of the House of
Representatives. Congressional cases were referred to the unit supervisor. All other cases required the clerical staff
to transcribe the State Person Operator Identification (StPOID) of the case on the upper right hand corner of the
letter and staple the correspondence to the back of the report form. Correspondence was referred daily to the
Problem Solving Unit

Check-in transmittal sheets were attached to each bin of work upon completion. The bins of mail receipts were
then flowed in a “first in-first out” principle to the Remove Contents and Sort Unit. Report forms that could not be
checked in and sorted on the 24-pocket mechanical sorter because the barcode was not visible through the window
of the envelope or because the barcode could not be read by the laser were wanded or keyed in order to check them
in. After completing check-in, the report forms were sent on to the Remove Contents and Sort Unit for further
processing.

Mail Receipts and Check-In

All mailed forms were returned to NPC in Jeffersonville, IN. All records were checked in and checked for in-scope
and out-of-scope status. The in-scope records were then scanned and an image of the form was created. These
images were used to key all data into a database. Data was transmitted to USDA Headquarters nightly.
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Figure 6.1 Mail Receipts and Check-In: 2012
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Remove Contents and Sort
Once report forms were checked in, the contents were processed in the order in which they were received. The
contents of each envelope were removed, examined, and sorted into the categories shown in Figure 6.2.

Figure 6.2 Receipts Sort Categories: 2012

Category Description

Two or more reports received in the same
envelope or reports received with

2+ Cases additional identification (ID) numbers
written in the 2+ boxes on the front of the
report form.

Any report form with changes in the pre-
printed partnership name area on the

Partnership name changes front of the report form.

Any report form with changes to the mail

Name and address changes
label.

Any report form with more than one

Multiple counties county reported in Section 1, Iltem 7.

Any report form with a different principal
State/county changes county reported than the pre-printed
county name in the mail label.

Any report form with attached
correspondence or remarks on the front
or back, any report form returned blank,
and damaged report forms that prevented
scanning.

Special cases

All report forms not meeting the above

Good receipts o
criteria.

Sorted work was maintained by region and was transmitted to the proper unit for further processing. The 2+ cases
were sent to the Problem Solving Unit and the special cases to the Special Case Processing Unit. Good receipts
were sent to the Batching Unit where they were wanded in scanning workunits (by region) and then sent to the
scanning hold area awaiting scanning. Below is a graphic detailing the remove contents and sort process.
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Figure 6.3 2012 Census of Agriculture - Remove Contents and Sort Process
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Correspondence

Correspondence generated in processing the 2012 Census of Agriculture totaled approximately 44,950 pieces. The
need for recontacting a respondent was determined by the staff in the NPC Problem Solving Unit where the correct
form letter was assigned. The letters and forms needed for mailing the correspondence were printed and assembled
in the mailout area.

Special Cases

Special cases were report forms identified in the Remove Contents and Sort Unit that had attached correspondence,
remarks on the front or back, were blank, or reports that were determined to be unscannable. The special case
processing staff reviewed the report forms and attached materials using a condition/action table- based procedure.
The use of this procedure resulted in the clerks determining if the special case was in-scope of the census of
agriculture and the form was ready for imaging and data capture or if the respondent did not meet the farm
definition and was out-of-scope of the census. Of the approximately 521,000 special cases processed, 21-percent
were in-scope, 70-percent were out-of-scope of the census, and 9-percent were referred to the Problem Solving
Unit for additional processing.
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Figure 6.4 Special Cases Disposition: 2012

Priority groups Disposition

In-Scope (1/S) Batched for imaging

2+ cases Ag. Problem solving
REM, R-AG, or R-LL! Ag. Problem solving
Form letter assigned Ag. Problem solving
Correspondence analyst NASS agriculture analyst
Successor, partnership, or claims filed Ag. Problem solving
Out-of-Scope (O/S) O/S wanding within unit
Repair for imaging NASS Analyst
Conservation Reserve Program (CRP) and | Hold in unit

Wetlands Reserve Program (WRP)

A case was coded REM when attached correspondence conflicted with data reported on the form; code R-AG indicated doubt about farm
status, or that the place was a partnership, but the name of the senior partner was not provided; code R-LL indicated that some land was
rented out, but that crops were reported.

2+ Processing

2+ cases were identified in the Remove Contents and Sort Unit and occurred when:

e Two or more report forms were mailed to the same individual,

e Two or more report forms were mailed to different individuals involved in the same operation; and

e Unrelated report forms were mailed to an accountant or a bank trust manager who returned multiple report
forms together in the same envelope.

All 2+ cases were reviewed by the staff in the Problem Solving Unit to determine whether they involved a single
or multiple farm operation, and to ensure that all related report forms were checked-in and the records and farms
were properly linked within the census mail file.
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The clerical staff performing 2+ processing had to determine whether all the report forms involved in a specific 2+
folder had to be linked to prevent duplication of data. If so, did all the forms received together represent the same
operation? Clerks interactively assigned linkage codes to each report form ID that required linking. A primary-
linkage code was assigned to the report form that had been completed by the respondent while a secondary-linkage
code was assigned to any duplicate reports returned by the respondent. Approximately 40,000 cases were resolved
during 2012 census processing at NPC.

DATA CAPTURE

Overview

The 2012 Census of Agriculture data capture operation utilized the Bureau of the Census’s iCADE software. The
goals of iCADE were the following:

e Capture a high volume of data quickly and efficiently;
e Maintain a high level of quality of captured data; and
e Provide easy access to respondent report data.

The iICADE system was a cost efficient and time saving method of data capture. All report forms returned to NPC
were checked in using the barcode printed on the mailing label, thereby removing them from the follow-up
mailings. Forms with any data were scanned and an image was created of each page of the report form. Optical
Mark Recognition (OMR) was used to capture the check boxes on the report forms and to identify the answer
zones in which a mark was present. A snippet (a small portion of the full image) containing the answer zone with a
mark was presented to the keying staff who performed data capture to the iCADE database.

Implementation and Production

Production was scheduled to begin early January 2013. Planning for the clerical operations occurred during the
summer of 2012. These preparations included, but were not limited to, developing the requirements for pre-
scanning and post scanning operations. To meet these needs, operational units were staffed in early January 2013.
To achieve a smooth flowing operation, the following clerical units were established:

e Check-in — Receipt and sorting of report forms from the postal service;

e Open and Sort — Sorted forms were forwarded to open and sort from check-in. Forms were removed from the
envelopes and the contents were reviewed and sorted into good receipts or a special case category;

e Clerical Special Handling — This operation involved both the Special Case Processing and Problem Solving
Units. These units reviewed report forms identified in the Open and Sort Unit with a high probability of being
out-of-scope (O/S) — not meeting the definition of a farm — of the census of agriculture. Scope determinations
were made and only those cases determined to be in-scope (I/S) — meeting the definition of a farm — were sent
to data capture. The Problem Solving Unit was also responsible for making interactive name and address
corrections in PRISM and assigning State and county codes for principal counties;

e Batch for Imaging — Batching clerks batched in-scope forms into scanning batches of 30 forms. Bins of
batched work were taken to the guillotine area, where the spine was guillotined from the forms. After
guillotining, batches were placed in pre-scan hold;

e Post-scan Hold — After scanning, batches were held in post-scan hold, and then sent to be shredded after
confirmation was received that data and images were successfully transmitted.
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Transmission of Data and Images

Census of agriculture data and image files were transmitted from NPC to a remote server at the NITC. The data
file transmission was synchronized to transmit with the associated image files every 20 minutes through the
working day. The transmissions were completed utilizing a secure File Transfer Protocol (FTP) application
transmitting the files over a Virtual Private Network (VPN) maintained between the Bureau of Census and NITC.

Upon delivery of the data file, in American Standard Code for Information (ASCII) format, the data were
processed through the format program and loaded into the PRISM 2012 database. The image files were made
available for the Feith sweeper application to load the images into the NASS image cabinet.

When both the images and data were loaded, the records were available to the NASS field offices.
COMPUTER PROCESSING

General Information

After data were captured via the iCADE system and delivered to NITC along with the corresponding images, the
data were formatted and edited. The data from each report form were edited, item-by-item, in a comprehensive
check for consistency and reasonableness. During the edit, the computer corrected erroneous or inconsistent items,
supplied missing data based on similar farms in the same county, and assigned any classification codes required.

Format

Captured data were processed through a computer formatting program, which verified that records were valid —
that the record identification number was on the list of census records, that the reported counties of operation and
production were valid, and other related criteria.

Computer Edit

Rejected records were referred to analysts for correction. Accepted records were sent to a complex computer batch
edit process. Each execution of the computer edit in batch mode consisted of records from only one State and
flowed as the data were received from NPC, NASS’s Electronic Data Reporting (EDR) web utility, Computer-
Assisted Telephone Interviewing (CATI) applications, or the Computer-Assisted Personal Interviewing (CAPI)
applications.

The computer edit determined whether a reporting operation met the qualifying criteria to be counted as a farm (in-
scope). The edit examined each in-scope record for reasonableness and completeness and determined whether to
accept the recorded value for each item or to take corrective action. Such corrective actions included removing
erroneously reported values, replacing an unreasonable value with one consistent with other reported data, or
providing a value for an overlooked item. To the extent possible, the computer edit determined a replacement
value. Operations failing to meet the qualifying criteria were categorized as out-of-scope for the census; that is,
they were classified as being a nonfarm. Out-of-scope records that NASS had reason to believe might be in-scope
(indications of recent and/or significant agricultural activity reported on NASS surveys, for example) were referred
to analysts for verification.

The edit systematically checked reported data section-by-section with the overall objective of achieving an
internally consistent and complete report. NASS subject-matter experts had previously defined the criteria for
acceptable data. Problems that could not be resolved within the edit were referred to an analyst for intervention.
Prior to the census mailout, NASS established a group of 90 analysts in a Census Editing Unit at the National
Operations Center in St. Louis, MO who examined the scanned images, consulted additional sources of
information, and determined an appropriate action. Field office analysts also participated using an interactive
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version of the edit program to submit corrected data and immediately re-edit the record to ensure a satisfactory
solution.

Imputing Data

The edit determined the best value to impute for reported responses that were deemed unreasonable and for
required responses that were absent. If an item could not be calculated directly from other current responses, the
edit determined whether acreage, production, or inventory items had been reported for that farm on a recent NASS
crop or livestock survey. For operators who had not changed in five years, demographic variables such as race and
sex were taken from the previous census. Administrative data from the Farm Service Agency were used for a few
items such as Conservation Reserve Program acreage. When deterministic edit logic and previously-reported data
sources proved inadequate, data from a reporting farm of similar type, size, and location (a donor farm) were
considered. In cases where a consistent report was not available, the record was referred to an analyst for
resolution.

Separate system processes were established to efficiently provide data from a similar farm to the edit when donor
imputation was required. The farm characteristics used to define similarity between a recipient record and its donor
record were determined dynamically by the edit logic. Euclidean distance was used for similarity computations,
with each contributing similarity characteristic scaled appropriately. The most similar farm based on this criterion
(the “nearest neighbor”) was identified and returned to the edit for use as a donor. The calculated distance between
the centroids of the principal counties of production of the donor and recipient was always included as one of the
measures of similarity.

To provide donors to the automated edit, a pool of successfully edited records was maintained for each section of
the report form. These donor pools began with 2007 census data, were reconfigured to emulate 2012 data, and then
edited using 2012 logic. Data from the 2010 Census Content Test were similarly remapped and edited before being
added to the original donor pools. As 2012 records were successfully processed, they were added to the donor
pools, which maintained the most recent data for each farm. Donor pools were updated approximately every other
week, as determined by edit processing schedules. After several updates, all initial data records were dropped,
leaving only 2012 records in the donor pools. After each update, donor pool records were grouped into strata
containing farms in the same State of similar type and size, using a data-driven algorithm to define strata. Certain
American Indian farms were treated as a separate group, effectively having their own donor pool.

In response to each donor request issued by the edit, a dedicated system process would search the appropriate
stratum and respond with the most similar donor while giving preference to more recent donors. In relatively rare
instances where it was unable to provide a donor, the donor selection process issued an appropriate failure message
to the edit. Imputation failures occurred for several different reasons. The requirement that an imputed value be
positive could have ruled out all available donors, as could have the necessity for the donor record to have cattle,
but no milk cows. In general, an imputation failure occurred if there was no satisfactory donor in the same profile
as the report being edited. Records with imputation failures were either held until more records were available in
the donor pool or referred to an analyst. In addition, when a failure occurred in finding a donor for expenditure
data, a program provided values from a table of donor pool averages in lieu of values from an individual donor,
whenever possible. This ‘failover’ utility was new for the 2012 census imputation process, and significantly
reduced the number of imputation failures among the expenditure and labor variables. During the early stages of
editing, records requiring imputation for production (and hence yields) of field crops or hay, land values, or certain
expenditure variables were set aside or “parked.” These records were edited when the donor pools contained only
2012 data and were used in imputations for these variables.

After receiving a donor’s data, the edit substituted the values into the edited record. In many cases, the donor
record’s data value was scaled using another data field specified in the edit logic. In such cases, the size of the
auxiliary field’s value in the edited record, relative to its value in the donor record, was used to inflate or reduce
the donor record’s value for the imputed field. The imputed data were then validated by the same edit logic to
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which reported data were subject. Since imputation was conducted independently for each occurrence, reports
requiring multiple imputations may have drawn from multiple donors.

Data Analysis

The complex edit ensured the full internal consistency of the record. Successfully completing the edit did not
provide insight as to whether the report was reasonable compared to other reports in the county. Analysts were
provided an additional set of tools, in the form of listings and graphs, to review record-level data across farms.
These examinations revealed extreme outliers, large and small, or unique data distribution patterns that were
possibly a result of reporting, recording, or handling errors. Potential problems were researched and, when
necessary, corrections were made and the record interactively edited again.

When NASS summarized the census of agriculture, it assigned the data from an individual report to the “principal”
county. The principal county was based on the operator’s response to a census question and was the one county in
which the majority of agricultural products were produced. Because some large operations have significant
production in multiple counties, some reports were broken up into multiple source counties, to more accurately
allocate the data. Similarly, large farms operating in more than one State were treated as distinct, State-specific

operations. A separate report form was completed for each county or State operation and a separate record was
added.

Figure 6.5, shown below, is a graphic detailing the 2012 Census of Agriculture System Flow.
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Figure 6.5 2012 Census of Agriculture System Flowchart
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CHAPTER 7. METHODOLOGY AND QUALITY MEASURES
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ACCOUNTING FOR UNDERCOVERAGE, NONRESPONSE, AND MISCLSSIFICATION

Although much effort was expended making the CML as complete as possible, the CML did not include all U.S.
farms, resulting in list undercoverage. Some farm operators who were on the CML did not respond to the census,
despite numerous attempts to contact them. In addition, although each operation was classified as a farm or a
nonfarm based on the responses to the census report form, some were misclassified; that is, some nonfarms were
classified as farms and some farms were classified as nonfarms. NASS’s goal was to produce agricultural census
totals for publication that were fully adjusted for list undercoverage, nonresponse and misclassification at the
country level.

In the 2007 Census of Agriculture, adjustments for undercoverage and nonresponse were estimated independently.
In 2007, as in earlier censuses, the NASS area frame was used to adjust for undercoverage. This process assumed
that the area frame provided complete coverage and that all operations were correctly classified as farm/nonfarm.
To determine the extent of undercoverage in 2007, the CML records were matched to the area-frame tracts
designated as agricultural, non-agricultural with potential, or non-agricultural with potential unknown in June. The
area-frame tracts that did not match a CML record were designated as being in the Not on the Mail List

(NML) domain. In 2007, tracts that were determined to be non-agricultural without potential during the
prescreening phase of the June Agricultural Survey (JAS) were not considered in the NML domain construction.
The NML domain tracts were sent a census form and, if a tract was associated with a farm, then that farm
contributed to the correction for undercoverage.

To adjust for nonresponse in 2007, each responding CML record was given a probability of being a farm using a
classification tree. The inverse of this probability became the nonresponse weight for that record. For
undercoverage, the adjustment provided State-level values. A State-level estimate was based on the weighted sum
of the responders with an adjustment for the non-responders within that State plus the State-level undercoverage
adjustment. Because State-level farm count estimates based on this two-step process sometimes had high standard
errors and apparent biases, the national-level adjusted estimates were smoothed across States, producing initial
State-level farm operation coverage targets.

Research following the 2007 Census of Agriculture led to the realization that some area-frame operations were
misclassified as farm/nonfarm, which was in conflict with the previous assumption that the JAS farm classification
was the accurate classification. Further, because nonresponse could only occur if the operation was on the CML,
undercoverage and nonresponse were dependent. Thus in 2012, NASS used capture-recapture methodology to
adjust for undercoverage, nonresponse, and misclassification. To implement capture-recapture methods, two
independent surveys were required. The 2012 Census of Agriculture (based on the CML) and the 2012 JAS (based
on the area frame) were those two surveys. Historically, NASS has been careful to maintain the independence of
these two surveys.

A second assumption was that the proportion of JAS farms with a given set of characteristics captured by the
census was equal to the proportion of U.S. farms with those same characteristics captured by the census.

For a farm to be identified as a farm, and thus captured by the census, it must be on the CML, respond to the
census report form and, based on the census response, be classified as a farm; that is, the capture probability pC is
of interest:

= p(CML, Responded, Farm on Census|Farm)

Two types of classification error can occur. First, a farm can be misclassified as a nonfarm. This type of
misclassification is accounted for in determining the probability of capture pC. The second type of classification
error results when a response to the census is classified as a farm operation when it does not meet the definition of
a farm. That is, some farms on the CML may be misclassified from their census report response and may be
nonfarms. To account for the misclassification of nonfarms as farms, the probability of a farm on the census being
classified correctly must be estimated; that is,
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= p(Farm | Farm on Census)

where CCFC represents Correct Census Farm Classification. To adjust for undercoverage, nonresponse, and
misclassification, each CML record classified as a farm based on its response to the census report form was given
a weight of the ratio of the estimated probability of correct classification of a farm on the census and the estimated
probability of capture (where the hat symbol (") denotes an estimate). To estimate the number of farms with a
given set of characteristics, the weights of CML records responding as farms on the census and having that set of
characteristics were summed. This estimator is referred to as the capture-recapture estimator (CR):

T CCFC

where F is the set of all CML records classified as farms based on their responses to the census questionnaire.

To estimate the capture and correct census farm classification probabilities, a matched dataset consisting of JAS
records and census records was created. Records in the 2012 JAS sample were matched to the 2012 census using
probabilistic record linkage. The CML records that matched with JAS tracts represent the Census sample. Note:
The Census Sample is a subset of the CML records and includes only those records matching a JAS tract. Both
agricultural and non-agricultural tracts were included in the matched dataset. (This differs from the 2007processes,
which considered only the agricultural tracts and non-agricultural tracts with potential or with potential unknown.
It also included CML records that responded to the census as a farm or nonfarm and CML records that did not
respond to the census.)

Resolving Farm Status

The farm status based on census responses to either the CML or NML census data collection and the JAS agreed in
most cases; these records are referred to as having resolved farm status. However, in other cases, a record was
identified as a farm (nonfarm) on the JAS and as a nonfarm (farm) by the census through either the CML or the
NML. Such records are said to have conflicting or unresolved farm status. An operation identified as a farm is
referred to as in-scope; one identified as a nonfarm is referred to as out-of-scope. From the set of matched records,
three groups with conflicting farm status were identified:

1) In-scope JAS records that were out-of-scope on the census,
2) Census in-scope and JAS out-of-scope records, and
3) In-scope JAS records that did not have a census response.

The records with conflicting farm status were sent to regional field offices for review. In each case, efforts were
made to determine whether:

(1) Status had changed between June and December when the census was conducted,
(2) JAS farm status was correct,

(3) Census farm status was correct,

(4) Records were incorrectly matched, or

(5) Farm status could not be resolved.

Not all of the records with conflicting farm status could be resolved. In 2012, 11.6 percent of the records in the
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Census Sample had unresolved farm status. Of these, 18.9 percent were from nonresponse to the census report
form.

The probability an operation is a farm was estimated for the records with unresolved farm status. Using the 2012
matched dataset, a logistic model of the probability an operation is a farm based on the records with resolved farm
status was developed; that is, the operations where the farm (or nonfarm) status agreed between the JAS and the
census were used to develop a missing data model, which was then used to resolve farm status. The final missing
data model was used to impute the probability that each of the agricultural operations with unresolved farm status
is a farm. For the resolved farms and nonfarms, the probability of the operation being a farm was 1 and 0,
respectively. Five-fold cross-validation was used to develop and to compare competing models. The accuracy of
the model was thereby not overstated due to fitting and evaluating the model on the same set of data. To ensure
that each of the cross-validation samples covered the U.S., the five cross-validation samples of JAS segments were
drawn within State-stratum combinations. Characteristics of the JAS tracts were considered as potential covariates
in the model. Because limited information is available for JAS nonfarm tracts, county-level socio-demographic
variables from the most recent U.S. population census were also considered. The sample weight associated with
each JAS tract was multiplied by the probability of being a farm. This adjusted weight was used in all subsequent
modeling.

Capture Probabilities

Recall that, for a farm to be identified as a farm, and thus captured, by the census, it must be on the CML, respond
to the census report form and, based on the census response, be classified as a farm. These adjustments are
dependent so that the probability of capture nc may be written as

nc = n(CML, Responded, Farm on Census|Farm)= n(CML|Farm)p(Responded|CML,
Farm)z(Farm on Census|CML, Responded, Farm)

The probability of capturing a farm depends on the characteristics of the farm. Using five-fold cross-validation,
three logistic models were developed based on the matched dataset. The first model estimated the probability of a
farm being on the CML. The second model estimated the probability that a farm on the CML responded to the
census report form. The final model estimated the probability that a farm that was on the CML and responded to
the census was identified as a farm based on its response. The probability that a farm is captured by the census of
agriculture is then the product of the three conditional probabilities that a farm is on the CML, responds, and is
identified as a farm.

Note 1: Responses were required for Must cases. These operations were only included in modeling the probability
of a farm being on the CML. Consequently, the weight associated with a Must record was the reciprocal of the
probability of a farm being on the CML.

Note 2: Two sets of models were created. One set estimated the probability of capture for Texas farms. The other
set provided estimated capture probabilities for farms in the remaining States, except for Alaska.

Note 3: Because Alaska is not included in the JAS and thus has no area frame, the Alaskan agricultural operations
were not included in the capture-recapture process. No adjustments were made for undercoverage or
misclassification. To account for nonresponse, the CML records were divided into three groups:

(1) Must records,
(2) Criteria Records, and
(3) the remaining CML records.

The must records received a weight of one, thereby receiving no adjustment for nonresponse. The probability of
response for each of the other two groups was the proportion of responders within the group. Each record within
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the group was then given a weight equal to the reciprocal of the probability of response.

Misclassification

An operation is misclassified if:

(1) it meets the definition of a farm, but is classified as a nonfarm on the census, or
(2) it does not meet the definition of a farm, but is classified as a farm on the census.

The first type of misclassification is accounted for when modeling the probability of capture. An adjustment is still
needed for the misclassification of nonfarms as farms. As with farm status and capture, the probability of this
misclassification depends on an operation's characteristics. Thus, a final logistic model was developed. Given that
an operation was classified as a farm on the CML, the probability of its being a farm was modeled based on its
characteristics. Five-fold cross-validation was used to ensure that the model was not over-fitted.

CALIBRATION

NASS used its area frame with the CML in a dual-frame estimation procedure to measure the number of farms in
the population and key characteristics of those farms. Area frame segments were enumerated using field
enumerators who personally visited the tract operators within a segment.

Because field enumeration was significantly more expensive than other modes of data collection, NASS’s area
frame sample allocation was designed to generate reliable estimates at the State, regional, and U.S. level.
Therefore, in order to produce estimates that represented all farms at the county level, NASS used an allocation
process known as “calibration” to distribute the dual-frame estimates across counties.

Once all CML and NML (Not-on-the Mail List) data were collected, NASS analysts went through an extensive
process to generate adjusted estimates. The weights of the CML respondents had been previously adjusted to
account for all of the CML nonrespondents, referred to as list plus nonresponse (CML+NR). Simultaneously,
NASS summarized the NML tract records to generate State-level NML census estimates. These two pieces were
combined in a dual-frame estimation procedure to form State estimates of totals that represented all farms. These
estimates are annotated as [(CML+NR) +NML]. The State-level totals for these variables were summed to yield
national totals.

The whole farm nonresponse and list undercoverage record weighting processes were initially applied at the State
level to produce adjusted estimates of farm numbers for 63 different categories of 8 characteristics of the farm
operation or the farm operator plus land in farms:

e Value of agricultural sales (8);

e Age(2);
e Female;
e Race (4);

e Hispanic origin of principal farm operator;

e Four sales categories for each of 10 major commodities (grains, oilseeds, dry beans, and dry peas; cattle and
calves; poultry and eggs; milk and other dairy products from cows; fruits, tree nuts, and berries; hogs and pigs;
nursery, greenhouse, floriculture, and sod; vegetables, melons, potatoes, and sweet potatoes; other crops and
hay; and cotton and cottonseed) (40); and

e Farm type groups (7).
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The State-level number of farms and land in farms were two additional adjusting estimates, resulting in 65
categories. To reduce intercensal variation at the State level, the State targets were smoothed by averaging the
2012 estimates from capture-recapture and the published 2007 State estimates with the restrictions that the
smoothed targets were within one standard error of the capture-recapture estimates. The smoothed State targets
were rescaled so that they summed to the national capture-recaptured estimates.

However, these State estimates were general purpose in that they did not provide any control over expected levels
of commodity production of the individual farm operation. As a result of this limitation, the procedures could have
over-adjusted or under-adjusted for commodity production. To address this, a second set of variables, known as
commodity targets, was added to the calibration algorithm. These targets were commodity totals from
administrative sources or from NASS surveys of nonfarm populations (e.g. USDA’s Farm Service Agency
program data, Agricultural Marketing Service market orders, livestock slaughter data, cotton ginning data). The
introduction of these commodity coverage targets strengthened the overall adjustment procedure by ensuring that
major commodity totals remained within reasonable bounds of established benchmarks. Commaodity coverage
targets with acceptable ranges were established by subject-matter experts for each State, with the New England
States treated as a single State.

Each state was calibrated separately. The calibration algorithm addressed commaodity coverage. The algorithm was
controlled by the 65 State farm operation coverage targets and the State commodity coverage targets. To ensure
that the calibration process converged with so many constraints, it was desirable to provide some tolerance ranges
for each target. Although full calibration to a single point estimate would assure that the weighted total among
census respondents equaled its target for each calibration variable in either set, it was not always possible to
calibrate to such a large number of target values while ensuring that farm weights were within a reasonable range
and not less than one. Because of this and because calibration targets are estimates themselves subject to
uncertainty, NASS allowed some tolerance in the determination of the adjusted weights. Rather than forcing the
total for each calibration variable computed using the adjusted weights to equal a specific amount, NASS allowed
the estimated total to fall within a tolerance range. This tolerance strategy made it possible for the calibration
algorithm to produce a set of satisfactory, adjusted weights.

Ranges for the farm operation coverage targets were determined differently from the commaodity targets. The State
target for number of farms had no tolerance range. The tolerance range for the 64 other State farm operation
coverage targets was the estimated smoothed State total for the variable plus or minus one-half of one estimated
standard error of the capture-recapture estimate. This choice limited the cumulative deviation from the estimated
total for a variable when State totals were summed to a U.S. level total. The commodity target tolerance ranges
were determined by subject-matter experts, based on the amount of confidence in the source, and usually were less
than plus or minus two percent of the target. Ranges were not necessarily symmetric around the target value.

Census data collection was assumed to be complete for very large and unique farms with their weight being
controlled to 1 during the calibration adjustment process. For all other farms, adjustment weights were obtained
using truncated linear calibration which forced the final census record weights to fall in the interval [1, 6].
Adjustments began with the nonresponse and misclassification adjusted weights. Through calibration, a second
stage weight that simultaneously satisfied all farm operation coverage and commodity coverage calibration targets
was obtained. Calibration was seldom able to adjust weights so that all State targets were met. Within the
calibration process, the highest priority for meeting a target was given to the number of farms, total land in farms,
and top cash-receipt commaodities accounting for 80 percent of the State’s production. All remaining targets
associated with commodities and characteristics of farms and farm operator had equal priority. If a value within
the tolerance range of any variable could not be achieved in a given State, the variable was removed as a target in
the State and the calibration algorithm was rerun.

Weight computations in the nonresponse and final algorithms were performed to several decimals. Thus, the fully-
adjusted weights were noninteger numbers. To ensure that all subdomains for which NASS publishes summed to
their grand total, fully-adjusted weights were integerized. This eliminated the need for rounding individual cell
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values and ensured that marginal totals always added correctly to the grand total. As an example of how the
integerization process worked, assume there were five census records in a county with final noninteger coverage
weights of 2.2, for a total of 11. The integerization process randomly selected four of these records and rounded
their final weight down to 2.0 and rounded the fifth record up to 3.0, for a total of 11. The proportions of selected
census data items that are due to coverage, response, and classification adjustments are displayed in Appendix D.

CENSUS QUALITY

The purpose of the census of agriculture is to account for “any place from which $1,000 or more of agricultural
products were produced and sold, or normally would have been sold, during the census year.” To accomplish this,
NASS develops a Census Mail List (CML) that contains identifying information for operations that have an
indication of meeting the census definition, develops procedures to collect agricultural information from those
records, establishes criteria for analyst review of the data, creates computer routines to correct or complete the
requested information, and provides census estimates of the characteristics of farms and farm operators with
associated measures of uncertainty.

Itis not likely that either the CML includes all operations that meet the definition of a farm or that all those that do
meet the definition of a farm respond to the census inquiry. The goal is to publish data with a high level of quality.
There are many ways to measure the quality of a census.

One of the first indicators used is a measure of the response to the census data collection as it has generally been
thought that a high response rate indicates more complete coverage of the population of interest. This is a valid
assumption if the enumeration list, the CML here, has complete coverage of the population of interest. In the case
of the census of agriculture, the definition requiring advance knowledge of sales makes achieving a high level of
coverage difficult. To ensure that the census of agriculture is a complete as possible, records are included that
might not meet the census definition of a farm — in fact, almost 50 percent more records than the anticipated
number of qualifying farm operations were included in the 2012 CML. A second indicator of quality then is the
coverage of the farm population by the CML. Other indicators of quality relate to the accuracy and completeness
of the data, and the validity of the procedures used in processing the data.

In some cases, NASS was able to produce measures of quality — such as the response rate to the data collection,
the coverage of the CML, and the variability of the final adjusted estimates. In other cases, measures were not
produced but descriptions or procedures that NASS used to reduce errors from the procedures were subsequently
provided.

Census Response Rate

The response rate is one indicator of the quality of a data collection. It is generally assumed that if a response rate
is close to a full participation level of 100 percent, the potential for nonresponse bias is small, although this has
been questioned recently in the literature. Because the CML contains both farm and nonfarm records, the response
rate is an indicator of replying to the census data collection effort, but does not reflect whether those responding
met the farm definition. The response rate for the 2012 Census of Agriculture was 80.1 percent as compared with a
response rate of 85.2 percent for the 2007 Census of Agriculture and 88.0 percent for the 2002 Census of
Agriculture.

Census Coverage

As a side-product of the statistical adjustment used to account for undercoverage, nonresponse of farms on the
CML and misclassification of responses to the census, the proportion of the adjustments due to each of those
factors can be derived. The percentages of final estimates due to adjustments for undercoverage, nonresponse,
and misclassification as well as the total percent adjustment for selected items are displayed in Appendix D.
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MEASURED ERRORS IN THE CENSUS PROCESS

Although the census of agriculture does not inherently rely on a sample, it uses statistical procedures in compiling
the CML, in its data collection procedures, in data editing and processing, and in compiling the final data.
Additionally, it uses statistical procedures to both measure errors in the various processes and in making
adjustments for those errors in the final data. One example is the statistical process used to account for
undercoverage, nonresponse of farms on the CML, and misclassification of responses to the census. The basis of
the undercoverage adjustment is the capture-recapture procedure that uses the area sample enumeration from the
June Agricultural Survey. The largest contribution to error in the census estimates is due to the adjustments for
nonresponse, undercoverage, misclassification, calibration, and integerization.

Variability in Census Estimates due to Statistical Adjustment

In conducting the 2012 Census of Agriculture, efforts were initiated to measure error associated with the
adjustments for farm operations that were not on the CML, for farm operations that were on the CML but did not
respond to the census report form, for farms and nonfarms that were misclassified as nonfarms and farms,
respectively, for calibration, and for integeration. These error measurements were developed from the standard
error of the estimates at the national, State, and county levels and were expressed as coefficients of variation (CVs)
at the national and State levels and as generalized coefficients of variation (GCVs) at the county levels.

The standard error of an estimate is an estimate of the standard deviation of the sampling distribution of the
estimator. Because Texas and Alaska were modeled separately from the other States, the variances of a national-
level data item for these two States were computed separately and added to the variance of that data item for the
rest of the U.S. The standard error was then the square root of the total variance. In each case, standard errors were
computed using the group jackknife approach. Ten jackknife groups were used to provide standard errors for 2012
State and national estimates. To capture the additional variability from calibration and integerization, the standard
errors were computed using the calibrated, integerized capture-recapture estimates from the jackknife groups. For
the estimate of the number of farms with a given set of characteristics, only the CML records with those
characteristics were used to obtain the overall estimate as well as the estimates from each jackknife group.

When the constraints of the calibration process produced an artificially small standard error, the more conservative
capture-recapture standard error was used. Note that jackknife groups must only be constructed once, and different
subsets of the records were used to compute estimates and standard errors for the data items. For more detailed
information on these estimates see Census of Agriculture Methodology (Appendix A) of the full 2012 Census of
Agriculture publication.

NONMEASURED ERRORS IN THE CENSUS PROCESS

Sampling errors can be introduced from the coverage, nonresponse, and misclassification adjustment procedures.
This error is measureable. However, nonsampling errors are imbedded in the census process that cannot be directly
measured as part of the design of the census but must be contained to ensure an accurate count. Extensive efforts
were made to compile a complete and accurate mail list for the census, to elicit response to the census, to design an
understandable report form with clear instructions, to minimize processing errors through the use of quality control
measures, to reduce matching error associated with the capture-recapture estimation process, and to minimize error
associated with identification of a respondent as a farm operation (referred to as classification error). The weight
adjustment and tabulation processes recognized the presence of nonsampling errors; however, it is assumed that
these errors are small and that, in total, the net effect is zero. In other words, the positive errors cancel the negative
errors.
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Respondent and Enumerator Error

Incorrect or incomplete responses to the census report form or to the questions posed by an enumerator can
introduce error into the census data. Steps were taken in the design and execution of the census of agriculture to
reduce errors from respondent reporting. Poor instructions and ambiguous definitions lead to misreporting.
Respondents may not remember accurately, may give rounded numbers, or may record an item in the wrong cell.
To reduce reporting and recording errors, the report form was tested prior to the census using industry accepted
cognitive testing procedures. Detailed instructions for completing the report form were provided to each
respondent. Questions were phrased as clearly as possible based on previous tests of the report form. Computer-
assisted telephone interviewing software included immediate integrity checks of recorded responses so suspect
data could be verified or corrected. In addition, each respondent’s answers were checked for completeness and
consistency by the complex edit and imputation system.

Processing Error

Processing of each census report form was another potential source of nonsampling error. All mail returns that
included multiple reports, respondent remarks, or that were marked out of business and report forms with no
reported data were sent to an analyst for verification and appropriate action. Integrity checks were performed by
the imaging system and data transfer functions. Standard quality control procedures were in place that required that
randomly selected batches of data keyed from image were re-entered by a different operator to verify the work and
to evaluate the key entry operators. All systems and programs were thoroughly tested before going on-line and
were monitored throughout the processing period.

Developing accurate processing methods is complicated by the complex structure of agriculture. Among the
complexities are the many places to be included, the variety of arrangements under which farms are operated, the
continuing changes in the relationship of operators to the farm operated, the expiration of leases and the initiation
or renewal of leases, the problem of obtaining a complete list of agriculture operations, the difficulty of contacting
and identifying some types of contractor/contractee relationships, the operator’s absence from the farm during the
data collection period, and the operator’s opinion that part or all of the operation does not qualify and should not
be included in the census. During data collection and processing of the census, all operations underwent a number
of quality control checks to ensure results were as accurate as possible.

I[tem Nonresponse

All item nonresponse actions provide another opportunity to introduce measurement errors. Regardless of whether
it was previously reported data, administrative data, the nearest neighbor algorithm, or manually imputed by an
analyst, some risk exists that the imputed value does not equal the actual value. Previously reported and
administrative data were used only when they related to the census reference period. A new nearest neighbor was
randomly selected for each incident to eliminate the chance of a consistent bias.

Record Matching Error

The process of building and expanding the CML involves finding new list sources and checking for names not on
the list. An automated processing system compared each new name to the existing CML names and “linked” like
records for the purpose of preventing duplication. New names with strong links to a CML name were discarded
and those with no links were added as potential farms. Names with weak links, possible matches, were reviewed
by staff to determine whether the new name should be added. Despite this thorough review, some new names may
have been erroneously added or deleted. Additions could contribute to duplication (overcoverage) whereas
deletions could contribute to undercoverage. As a result, some names received more than one report form, and
some farm operators did not receive a report form. Respondents were instructed to complete one form and return
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all forms so the duplication could be removed.

Another chance for error came when comparing June Agricultural Survey (JAS) tract operator names to the CML.
Area operators whose names were not found on the CML were part of the measure of list incompleteness, or
NML. Mistakes in determining overlap status resulted in overcounts (including a tract whose operator was on the
CML) or undercounts (excluding a tract whose operator was no on the CML). All tracts determined to not be on
the list were triple checked to eliminate, or at least minimize, any error. NML tract operators were mailed a report
form printed in a different color. In order to attempt to identify duplication, all respondents who received multiple
report forms were instructed to complete to CML version and return all forms so duplication could be removed.

Records in the 2012 JAS were matched to the 2012 census using probabilistic record linkage. The records of
operations with unsolved farm status were reviewed by the field offices. If farm status could not be resolved, the
probability of an operation being a farm was imputed using a missing data model. The uncertainty associated with
this estimate, with the exception of model uncertainty, was accounted for, but errors not found through this process
were not.

Model Uncertainty Error

Five logistic models were developed in the process of adjusting the farm numbers for undercoverage, nonresponse,
and misclassification. One model estimated the probability of an agricultural operation with unresolved farm status
being a farm. The remaining four models estimated the probability of coverage, response, and correct classification
of farms and of nonfarms. Each model was fit independently by two people. For some models, both statisticians
obtained the same model. Although the covariates in the two selected models differed some for the other logistic
models, the estimated probabilities were similar, but not identical. The reported standard errors account for the
variability in the parameter estimates of the selected models, but not for the additional variation due to model
uncertainty. They also do not account for any bias associated with a mode.
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INTRODUCTION

History

In Puerto Rico, the 2012 Census of Agriculture was taken in accordance with a Cooperative Agreement signed by
NASS, the Puerto Rico Department of Agriculture (PRDA), and the University of Puerto Rico Extension Service
(UPR-ES). It was the Island’s 17" census of agriculture, with the first being taken in 1910. The Census Bureau
carried out the first agricultural census of Puerto Rico as part of the 1910 decennial census program, and the
Commonwealth continued to be covered in the decennial agricultural censuses from 1910 through 1950. The
responsibility was transferred to NASS by the 1997 Appropriation Act.

e 1910: First Puerto Rico census of agriculture.

e 1910 through 1950: Census of agriculture was taken every 10 years in conjunction with the decennial
Ccensuses.

e 1935: A special census of Puerto Rico was taken by the Puerto Rican Reconstruction Administration.

e 1957: Anamendment was made to the law to conduct a Puerto Rico agriculture census every 5 years similar to
the national census of agriculture.

e 1959: First census under the 5 years census was taken separately from the 1960 decennial census.
e 1959to0 1974: A census of agriculture was taken for the years ending in “4” and “9.”

e 1976: Congress authorized the census of agriculture to be taken for 1978 and 1982 to adjust the data reference
year to coincide with other economic censuses. This adjustment in timing established the agriculture census on
a 5-year data collection cycle for the years ending in “2” and “7.”

Originally, data for censuses in Puerto Rico were collected on a fiscal year basis, rather than on a calendar year
basis. At the request of the local government agencies and other data users, the 2002 Census of Agriculture for
Puerto Rico was the first taken on a calendar year basis, bringing the Puerto Rico census on line with the United
States, and subsequent censuses have continued to be done on a calendar basis.

Uses of Census Data

The census of agriculture is the leading source of statistics about Puerto Rico’s agricultural production and the
only source of consistent, comparable data at the municipio level. Census statistics are used by Congress to
develop and change farm programs, study historical trends, assess current conditions, and plan for the future.
Census data are used by:

e The Federal Government to administer programs, including relief efforts after hurricanes;

e Local governments to develop and change farm programs, measure the effects of these programs, benchmark
their own data collection activities, and administer a variety of other programs. Also, data are used to estimate
damages to crops and livestock due to hurricanes, drought, and other natural disasters; and

e Private industry in planning production and distribution of its products, as well as in designing and
implementing marketing programs aimed at the agricultural community.

Authority and Special Agreement

The census of agriculture is required by law under the “Census of Agriculture Act of 1997,” Public Law 105-113
(Title 7, U.S.C., Section 22049). The law directs the Secretary of Agriculture to conduct a census of agriculture
every fifth year, covering years ending in “2” and “7.” The census of agriculture includes each State, and at the
Secretary’s discretion, Puerto Rico.
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The census data for Puerto Rico were collected in accordance with a Memorandum of Agreement approved by the
Administrator of NASS and by the President of the Puerto Rico Planning Board. The census was conducted with
the cooperation and assistance of the Puerto Rico Department of Agriculture, the University of Puerto Rico, and
the Cooperative State Research, Education, and Extension Service.

Farm Definition

The statistics collected in the census relate to places with agricultural operations qualifying as farms according to
the census definition. In Puerto Rico this included all places from which $500 or more of agricultural products
were produced and sold, or normally would have been sold, during the 12-month period between January 1, 2012
and December 31, 2012.

Data Comparability

Most data were comparable between the 2012 census and the 2007 census. Users of the 2012 Census of
Agriculture for Puerto Rico should note that the farm definition determined by NASS may differ from other
organizations that provide agricultural statistics. For this reason, data provided in this report may not be directly
comparable to data provided by the Puerto Rico Department of Agriculture or other sources.

All dollar values were expressed in current dollars, i.e., 2012 data were expressed in 2012 dollars and 2007 data in
2007 dollars. The dollar values were not adjusted for changes in price levels between census years.

Reference Period

Data for inventories (livestock, poultry, machinery, equipment, buildings, and facilities) and data for agregado or
sharecropper families reflect the number on hand as of December 31 of the census year 2012.

Data for production and sales of crops and livestock, production expenses, farm related income, hired workers,
irrigation, and land use were for the 12-month period from January 1 through December 31 of the census year
2012.

Respondent Confidentiality

In keeping with the provisions of Title 7 of the United States Code, no data are published that would disclose
information about the operations of an individual farm or ranch. All tabulated data are subjected to an extensive
disclosure review prior to publication. Any tabulated item that identifies data reported by a respondent or allows a
respondent's data to be accurately estimated or derived, was suppressed and coded with a 'D'. However, the
number of farms reporting an item is not considered confidential information and is provided even though other
information is withheld.

PREPARATORY OPERATIONS

Interagency Working Group

The Puerto Rico Planning Board organized a committee composed of representatives of various agencies
concerned with Puerto Rico agriculture to provide input to NASS on census issues affecting the island, such as
special data needs or questions from the previous census which were not clearly understood by farmers. Offices
and agencies represented on the committee were: Puerto Rico Department of Agriculture, University of Puerto
Rico Cooperative State, Research, Education and Extension Service, University of Puerto Rico College of
Agricultural Sciences, and in other level Puerto Rico Farm Credit and Asociacion de Agricultures de Puerto Rico
(Farm Bureau).
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Figure 8.1 2012 Puerto Rico Census of Agriculture - Interagency Working Group

Interagency Working Group

Beginning in February 2010, NASS officials met with member agency and office representatives periodically and
communicated with them on a continuing basis, to discuss plans for report form content and enumeration
methodology.

List Frame Development

The mailing list for the 2012 Census of Agriculture, lists of farmers from the Puerto Rico Department of
Agriculture, and names and addresses of farm operations identified through other sources were compiled prior to
the census. Duplicate records were identified and removed from the list and a final list was developed with the
goal of having every active farm operation included.

Sample Design and Selections

Due to the dynamic nature of mail lists, some farm operators may not be included in the final Puerto Rico census
mail list (CML). To account for this undercoverage, an area frame consisting of the entire island of Puerto Rico
was sampled. For sampling, NASS stratified the Puerto Rico area frame on the basis of agricultural intensity, with
strata consisting of:

e Land areas with dense agriculture;

e Sparse agriculture with few houses;

e Sparse agriculture with many houses;

e Cities with no apparent agricultural activity; and

e Ostensibly nonagricultural land such as parks and military reservations

Primary Sampling Units (PSUs) were created based on specific size requirements and permanent boundaries. An
additional sampling enhancement involved the grouping of municipios with similar agriculture into nine clusters.
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Within each cluster, a random sample of PSUs was selected and then further subdivided into target sampling units
called segments. Of approximately 7,500 segments available for sampling, 300 segments were selected. Aerial
photography and maps for the 300 segments were provided to support field data collection. All farms discovered
within the 300 sampled segments, Not on the Mail List (NML) farms, were included in the area sample.

Training

Selected staff members from the PR Department of Agriculture and the Extension Service and selected students
from the UPR College of Agricultural Sciences received special training for the census in accordance with
instructions prepared by NASS. Topics covered during the training included:

e An overview of the census;

e Data collection methodology;

¢ Role of the extension service agent in the census;

e The Enumerator’s Instruction Manual;

e Report form contents; and

e Frequently asked questions on the census.

Reference Materials

Headquarters staff prepared training and reference guides for use in the agriculture census in Puerto Rico. The
principal reference material used in the field office was the Enumerator’s Manual. This document covered basic
administrative procedures for the area office. Headquarters staff were responsible for training all personnel
assigned to work on the census.

Members of the PRDA, Office of Statistics, assigned to work on the census received a copy of the Enumerator's
Manual as the primary reference for the field enumeration. They also were provided with a publicity package.

Agricultural Extension Office and College of Agricultural Sciences Support

The University of Puerto Rico, Extension Service (ES), and College of Agricultural Sciences participation in the
2012 Census of Agriculture was part of cooperative agreements signed between NASS and the University of
Puerto Rico. The ES functions in the same fashion as the U.S. Department of Agriculture's Extension Service, i.e.,
local offices assist farmers with information and advice on agricultural programs, problems, legal questions, and
the like. The local offices have considerable knowledge of farming practices and farmers within their areas. They
assisted NASS by:

e Providing its own list of farms for the census list frame compilation;

e Producing posters and other publicity materials for the census;

e Distributing publicity materials provided by NASS and promoting the enumeration among farmers in personal
contacts; and

e Providing help to farmers in completing the census report forms.
In addition, NASS provided ES agents lists of farms in their respective municipios that were mailed a report form
in the December mailout, but no report form had been received. The agents, after signing a confidentiality

certificate, visited the nonrespondents and completed a report form by personal interview or resolved the case in a
consistent matter.

The College of Agricultural Sciences provided a select group of students that, as part of a course, and after signing
a confidential certificate, visited the nonrespondents and completed a report form by personal interview.
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Public Awareness Program

Census Planning Branch (CPB), Public Affairs Office (PAQO), Puerto Rico Extension Service, and Puerto Rico
field office staff cooperated in developing the publicity plan for the 2012 Puerto Rico Census of
Agriculture. Major objectives of the publicity program were to:

e Encourage cooperation and prompt response by farmers to the census enumeration; and
e Provide information to the public about the release of census data products.

Several items were developed specifically for the publicity effort in Puerto Rico. Printed materials included a
poster, an agriculture census information packet, a newsletter article with general information about the census
(including timing, data collected, uses of the data, and so on), and a series of press releases. In December 2012,
approximately 1,000 copies of the poster were distributed through local government offices and businesses for
display in windows and on bulletin boards. NASS assembled and shipped information packets to the Puerto Rico
field office for distribution to (and through) the Puerto Rico Planning Board, Department of Agriculture; local
newspapers; the ES; and local colleges and agriculture-oriented organizations. The information packet contained:

e Mailout package transmittal letter;

e Frequently asked questions about the census, with answers;

e Puerto Rico report form and instruction sheet;

e Telephone contacts list; and

e Newsletter article.

In addition, at NASS’s request, the Governor of Puerto Rico issued an official proclamation about the census. On

December 13, 2012, the Governor signed a proclamation designating December 2012 "Agriculture Census Month™
in the Commonwealth.

DEVELOPMENT OF THE REPORT FORM

All federal data collections require approval by OMB. The survey report form displayed an active OMB number
that gave NASS the authority to conduct the survey, as well as a statement of the purpose of the survey and the use
of the data being collected. The report form included a response burden statement that gave an estimate of the time
required to complete the form as well as a confidentiality statement that the respondent’s information was
protected from disclosure.

Report form drafts were developed in headquarters. NASS staff in Puerto Rico reviewed the drafts and solicited
input from the interagency committee with local agencies including members of the Planning Board, University of
Puerto Rico (College of Agricultural Sciences and Extension Services), Puerto Rico Department of Agriculture,
Puerto Rico Farm Bureau and others. With their input and suggestions, NASS created a final report form.
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DATA CHANGES

Based on feedback from data users, the following changes were made to the 2012 report form:

Figure 8.2 Data Changes to 2012 Report Form

Section

Changes

Added - Value of sales for each individual crop in field crop
section.

Added - Total cuerdas planted and total cuerdas irrigated
to field crop section.

Dropped - “Conservation Programs and Crop Insurance”
from 2007 report form.

Added - Option to report the amount of water used for
irrigation in gallons or cubic meters.

Added — Option to report water used for irrigation in Acre
Feet as unit of measurement.

Added - Total cuerdas planted and total cuerdas irrigated
to “Coffee, Pineapples, Plantain, and Bananas” section.

Added - Value of sales for each individual crop in “Coffee,
Pineapples, Plantain, and Bananas” section.

Changed - Section 6, “Hay and Forage Crops” to collect
information on dry hay for the listed varieties of grasses,
and separate information on green chop and silage
harvested.

Added - Total area planted in Nursery, Greenhouse,
Floriculture, Sod, and Tree Seedlings section.

Added - Value of sales questions for individual grasses,
and added a question on value of sales for all hay and
forage crops.

Added - Pumpkins to “Vegetables and Melons” section.
Added - Herbs to “Vegetables and Melons” section.

Added - Value of sales for each individual crop in
“Vegetables and Melons” section.
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Added - Question on total square feet for all crops in
“Hydroponic Crops.”

10 Added - Starfruits to “Fruits” section.
Added - Value of sales for each individual crop in “Fruits”
section.

11 Added - Value of sales for each individual crop in “Root
Crops” section.

13 Added - Individual questions for English hens (breeders for
fighting cocks), Yard chickens, Turkeys, Ducks, Geese, and
Pheasants to “Poultry” section.
Added - Value of sales for each individual type of poultry
and poultry product sold in “Poultry” section.
Dropped - Separate questions on Broilers and replaced
Layers sold for meat, Combined into a single question
(Broilers and all other chickens sold for meat) in the
“Poultry” section.
Dropped - “Other Crops” section (Section 13 in 2007
report form)

14 Added - Value of sales for each individual type of hogs and
pigs sold in “Hogs and Pigs” section.

15 Added - Value of sales by individual aquaculture type in
“Aquaculture” section.
Dropped - Total capacity of ponds and tanks in
“Aquaculture” section.

16 Added - “Other animal products — Specify” to “Other

Livestock and Their Products” section.

Added - “Burros and burritos” to “Other Livestock and
Their Products” section.

Added - Questions on types of horses: Paso, Finos, Other
purebred horses, and Common horses in “Other Livestock
and Their Products” section.
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17 Added - Questions about certification of organic
production in the “Organic Agriculture” section.

Added -2007 Section 4 “Conservation Programs and
Crop Insurance” from 2007 report form to Section 19,
“Federal and Local Agricultural Programs” in the 2012
report form.

19 Added - Questions on participation in conservation
programs and agricultural insurance programs to “Federal
and Local Agricultural Programs” section. These questions
were previously in their own section.

Dropped - “Gross Value of Agricultural Products Sold”
section (Section 19 of 2007 report form).

21 Added - Cost of electricity and interest expenses to
“Production Expenses” section.

22 Dropped - Question on lime in the “Fertilizer, Lime,
Insecticides and Other Chemicals Used” section. Lime is
now included as commercial fertilizer.

25 Added - Question on Sources of internet access to
“Agricultural Practices” section.

27 Added - New section, “On-Farm Energy Production.”

DATA COLLECTION

The 2012 Puerto Rico Census of Agriculture was primarily conducted by mail, with report forms sent to farm
operators on the Census Mail List (CML). This mail list was supplemented by an area sample which accounted for
farms not included in the mail list (NML). A single version of the report form, in Spanish, was used for the CML
and NML contingents of the Census. Combining data from the CML and the area NML should provide complete
coverage for the Puerto Rico Census of Agriculture.

Pre-Census Area Screening

Prior to the actual census data collection, enumerators using aerial photos and municipio maps identified all farm
operators within each assigned area segment. Enumerators recorded the farm operator’s name, address, and
cuerdas operated within the segment. Farm operators from the selected segments were then checked against the
CML. If no match was found, a census report form was sent to the NML operator, with enumerators making
follow-up visits to collect the data. For those farm operators discovered in an area segment but included in the
CML, only the CML report was used, to avoid duplication. During the pre-screening process, 589 NML farm
operators were found in the 300 sampled area segments, but only 295 of these original NML records were
determined to be actual farm operators.
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Not on the Mail List (NML) Distribution and the Municipio Level

Although the area sample size that determined the Not on the Mail List (NML) component ensured acceptable
precision at the island level, the sample was not designed for reliable estimation of municipio-level data. To
redistribute the island-level NML component in a more reasonable manner, a statistical calibration model was
developed using information from similar CML and NML records. The 2012 model, based on a prototype used
for the 1997 Puerto Rico Census, but extended to include small, marginal farms which may be omitted from the
Census list sources, applies the area sample design “cluster” definition cited above, as well as the census
categorical variable, farm type. For each municipio and farm type, the expanded estimate of total farms of that
form type was calculated for CML farms and combined with the count of unweighted NML farms of the farm
type within the municipio. An analogous total, combining the CML estimate of total farms and the unweighted
NML count for that farm type, was also computed at cluster level for the municipio’s cluster: the municipio’s
share of each NML farm found in its cluster was calculated as the ratio of the municipio-level total farms of that
type, described above, to the analogous total farms of that type at cluster level. The municipio-level expansion
weight for an NML farm in a cluster was developed as the product of its conventional area frame weight and the
municipio’s share of the farms in the farm type. Within an original NML record’s cluster, a replicate record was
created to carry the fractionalized weight and the data allocated to any other municipio in the cluster with a share
in NML farms of that farm type. The intergerization algorithm applied to the municipio-level NML weight was
designed to prevent the sum of the redistributed municipio level farm count to deviate by more than 2 from the
island level NML farm count.

Method of Enumeration

The 2012 Census of Agriculture for Puerto Rico was conducted using a multiple frame approach, consisting of a
list frame and an area frame. The list frame was comprised of a list of all known farm operations. This list was
compiled prior to the census, using the list of active farms from the 2007 Census of Agriculture, lists of farmers
from the Puerto Rico Department of Agriculture, plus names and addresses of farm operations identified through
other resources. Duplicate records, where one operation was included on more than one list, were identified and
removed and a final list was developed with the goal of having every active farm operation included. Every
address on this list, except for some special records which were enumerated person to person, was mailed a census
report form. Those that did not respond to this first report form received a second report form through the mail.
Enumerators from the Department of Agriculture and the Extension Service conducted a Field Follow Up to visit
and enumerate operations that did not respond by mail.

Areas of Responsibility

A toll-free telephone number was printed on the first page of the report form. The Puerto Rico field office, the
Puerto Rico Department of Agriculture, and the Extension Service provided assistance to farmers requesting
information or asking for help in completing the census form.

The field office and the field enumeration staff conducted the enumeration of “must” records (operations that had
to be enumerated because of their large size and value of production) which were not part of the mailout
procedure. They also conducted the field follow-up, in coordination with the Extension Service and the College of
Agricultural Sciences, contacting and enumerating those who did not respond to the mail enumeration effort. The
mail portion of the census began in December 2012. Field follow-up procedures continued through mid-May
2013. Respondents to the mail census returned their completed report forms to NPC. The report forms were
processed by the staff at NPC and an electronic file containing the captured data was transmitted to headquarters in
Washington, D.C. All census forms and the electronic data were then sent to the field office in San Juan, PR for
further analysis and storage.
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Report Form

Prior to each agriculture census, the content of all census report forms is reviewed to eliminate inquiries no longer
needed and to identify new items necessary to meet user needs, so that published data better describe the
agricultural situation in the Nation. Data requests are solicited from farm organizations, land-grant colleges and
universities, State and Federal agencies, State departments of agriculture, agribusinesses, and other users. Each
user is asked to identify and justify its specific data needs.

The report form for the 2012 Census of Agriculture for Puerto Rico was prepared by NASS, in cooperation with
the Planning Board and the Interagency Working Group that include members of the Puerto Rico Department of
Agriculture, the College of Agricultural Sciences at the University of Puerto Rico, Mayaquez Campus (RUM), the
Extension Service, and other data users. While similar to the report form used in 2007, changes were made to
reflect changes in Puerto Rico’s agriculture, to make the report form more similar in-scope to the U.S. report form
and to make it easier to complete.

Report Form Mailings and Respondent Follow-up

Private contractors printed the report forms, envelopes, instructions sheet, and letters and assembled the mailing
packages before delivering them to the National Processing Center (NPC) in Jeffersonville, IN. In addition, NPC
printed thankyou/reminder postcards. The quantities of report forms and associated materials printed are shown in
Figure 8.3.

Figure 8.3 Report Form, Envelopes, Instruction Sheet, Letters

Form Description Quantity
12-A101(PR) Report form (Spanish) 58,000
12-A1(PR)SP(L1) Initial cover letter 27,000
12-A1(PR)SP(I) Instruction sheet (Spanish) 46,000
12-A1(PR)SP(L2) Thank-you postcard (Spanish) 16,769
12-A1(PR)SP(L3) Follow-up cover letter 19,000
12-A7.1(PR) Initial mailout envelope 27,000
12-A7.2(PR) Follow-up mailout envelope 19,000
12-A8(PR) Return envelope 47,000

NASS printed mail labels on report forms for each address in the name/address file. The name/address file was
provided to NPC on September 21, 2012. Using high speed Printronix printers the mail label was printed directly
on to the report forms through the open window of the mail package. The label included the name and

mailing address, a barcode, and a well as eye readable, ID. In addition, control data such as the farm size and farm
type were included in the label below the eye readable barcode line. The name and address file was processed
through postal software, per postal requirements, to provide a pre-sorted standard mailout.
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DATA PROCESSING

Data Capture

Captured data were processed through a format program. The program verified that record identifiers were valid
and checked the basic integrity of the data fields. Rejected records were referred to analysts for correction.
Accepted records were sent to a computer batch edit process. Each execution of the computer batch edit flowed as
the data were received from the National Processing Center (NPC).

All 2012 census records were passed through a complex computer edit. The edit determined whether a reporting
operation met the minimum criteria to be counted as a qualifying farm (in-scope). Operations failing to meet the
minimum criteria (out-of-scope) were referred to analysts for verification. The edit examined each in-scope record
for reasonableness and completeness and determined whether to accept the recorded value for each data item or
take corrective action. Actions included removing erroneously reported values, replacing an unreasonable value
with one consistent with other reported data, or providing a value for an overlooked item. To the extent possible,
the edit determined a replacement value.

The edit systematically checked reported data section-by-section with the overall objective of achieving an
internally consistent and complete report. NASS subject-matter experts defined the criteria for acceptable data.
Problems that could not be resolved within the edit were referred to an analyst for intervention. Analysts used
additional information sources, examined the scanned image, and determined an appropriate action. Puerto Rico
analysts used an interactive version of the edit program to submit corrected data and immediately re-edit the record
to ensure a satisfactory solution.

Farmers were instructed to complete and return the form to NPC in Jeffersonville, IN for processing. Report forms
returned to the NASS office in San Juan were logged in and sent to NPC for further processing.

Data Editing and Analysis

At NPC, the report forms were clerically reviewed to insure they could be data captured and scanned. Once this
review was completed, the forms were batched in workunits of 30 report forms and the data were electronically
keyed from the paper report forms. Next, the workunits were sent to the guillotine where the spines were removed
so that the forms could be scanned. After scanning, the keyed data and the images that were created were made
available to NASS analysts in Washington, DC, St. Louis, MO, and San Juan, PR via electronic media, for
computer editing. Data from each report were subjected to a detailed item-by-item computer edit. This edit
performed comprehensive checks for consistency and reasonableness, corrected erroneous or inconsistent data,
supplied missing data based on similar farms, and assigned farm classification codes necessary for tabulating the
data. All substantial changes to the data generated by the computer edits were reviewed and verified by analysts.

Prior to publication, tabulated totals were reviewed by statisticians to identify inconsistencies and potential
coverage problems. Comparisons were made with previous census data, as well as other available data. Tallies of
all selected data items for various sets of criteria which included, but were not limited to, geographic levels, farm
types, and sales levels, were reviewed. When necessary, data inconsistencies were resolved.

Imputation

Missing data occurred whenever a respondent failed to report in a cell that should have a positive value or when
the edit determined a value was not reasonable and should be changed. The edit performed a sequence of steps that
determined the best value to impute for the missing item. If an item could not be calculated directly from other
data reported on the current form, the edit checked for previously reported data. Operator characteristics, such as
race and gender, were brought forward from the previous census if the operator had not changed in five years.
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When these deterministic sources failed to produce a solution, the edit invoked an automated imputation system
which searched for a reporting farm of similar type, size, and location to provide a value for the missing data item.
If the imputation algorithm failed to provide a solution, the record was referred to an analyst for resolution.

The guiding principal for imputation was to find a close match to the farm with the missing item. The census
imputation algorithm relied on a pre-established donor pool. The donor pool included a collection of completed
reports that had successfully navigated the edit. The pool was further divided into groups of similar type and size,
referred to as profiles. When the edit determined the need to impute an item, it went to the appropriate profile and
searched for the best fit. Best fit was determined by calculating “distance” between the incomplete report and each
candidate donor using a set of match variables. Match variables were specific to each latitude and longitude of the
principal county of operations. The distance was the sum of the squared differences between the reported values of
the match variables. The donor with the smallest distance was considered the “nearest neighbor” and became the
source for the imputation action. The value returned may have been a direct copy of the donor’s value. In many
cases, a relationship between two related variables on the donor record was applied to a reported value on the
incomplete record. Using crop production was divided by its harvested cuerdas (yield) and multiplied by the
recipient’s harvested cuerdas to obtain imputed production.

The imputation process was imbedded in the edit. When the edit determined an item required imputation, the edit
program launched the algorithm, waited for a value to be returned, validated that the returned value was
satisfactory, and resumed editing. Since imputation was conducted independently for each occurrence, reports
requiring multiple imputations drew from multiple donors.

Initial donor pools were established before the first batch edits were run. These donor pools were “seeded” with
2007 census data that were “mapped” to look like 2012 data and passed through the 2012 edit to ensure they were
consistent using the 2012 data relationships. As 2012 data were successfully processed, new records systematically
replaced the older records in the donor pool. The older records disappeared entirely from the donor pool after the
first few batch edits.

The donor pool for each State was refreshed weekly during the first couple of months of editing. As the flow of
new day slowed, the donor pools were refreshed biweekly.

In some cases, nearest-neighbor imputation was not possible. The requirement of a positive imputed value could
have ruled out all available donors, resulting in an imputation failure. An imputation failure could have occurred if
there were no donors in the same profile as the report being edited. Records with imputation failures were either
held until more records were available or referred to an analyst.

ESTIMATION

After weighting adjustment of the CML farm records, for nonresponse, and of the NML farm records, for sample
expansion and municipio allocation, the CML and NML components were combined to provide a single estimate.
Since the CML and NML contingents were mutually exclusive, the combined estimate should reflect complete and
unduplicated coverage, provided that there was no significant nonresponse bias, and no other nonsampling error
was operative.

Census Survey Error

Because the NML component of the census data is an estimate, and surveys in general are prone to human error,
the possibility of both sampling and nonsampling errors is always present. Sampling errors occur when only a
portion of a population is selected. For samples with known probabilities of selection, the precision for a sample
can be determined and confidence intervals calculated. In addition, the precision for list nonresponse can be
determined and confidence intervals calculated as well. Nonsampling errors are associated with mistakes in
reporting or keying the data as well as imputing for nonresponse.
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Census Sampling Error

The 2012 Puerto Rico Census of Agriculture, like the three Censuses proceeding it, used an area frame to estimate
the NML component from a sample: thus there is sampling error associated with this estimator. The 300 segments
sampled represented only a small proportion of the approximately 7,500 segments potentially available. If a
different 300 had been selected, the results would have been different. The error resulting from the difference
between the sample actually selected, and the universe it was designed to represent, is called sampling error. If the
sample of 300 is selected with known probabilities, then the sampling errors can be estimated from just one
sample. The sampling error of an estimate is generally expressed in terms of the variance of the estimate, or its
square root, the standard error, a measure of precision allowing the user to gauge the accuracy of the estimate.
These measures are based on the average sum of the squared differences between each value of the reported data
item and the mean value for that item.

Assuming that for each municipio, nonresponding CML farms in a given CML nonresponse stratum resemble the
responding farms in that stratum, we can also apply the results of sampling theory to quantify the variability
generated by nonresponse in the portion of any estimate coming from the CML contingent. For that estimate, we
compute CML based nonresponse variance for a stratified sample, assuming that when there is nonresponse within
a nonresponse stratum, the respondents represent a random sample of all eligible farms, responding or
nonresponding, within that stratum, and that, within municipio and stratum, response is independent of the
response occurring within any other municipio and stratum combination. In out Census, nonresponse can occur
only for the non-selfrepresenting CML cases. Under the assumptions of random and independent nonresponse, we
sum the individual CML variances for an estimate, from each combination of municipio and stratum, to obtain the
total nonresponse variance of that estimate at Island level. For each estimate, the CML-based nonresponse variance
is added to the sampling variance for that estimate from the NML contingent, to obtain the total variance of the
estimate for the 2012 Puerto Rico Census of Agriculture.

The particular sample selected for this census is one of many different samples, which could have been chosen.
Had many different samples been taken — that is, had sampling been performed repeatedly under the same general
conditions with the same design — many different estimates of each of the quantities being estimated would have
been obtained.

Census Nonsampling Error

Many other types of error are not caused by sampling and are not so easily quantified: nonsampling error may be
introduced into the census through incorrect responses by reporters, or through mistakes made by programmers or
data entry staffers, as in inappropriate adjustment of missing data. Nonsampling error due to mail list
incompleteness and duplication or misclassification of records on the mail list is called coverage error. The
purpose of the area frame is to eliminate nonsampling error associated with CML incompleteness, coverage error,
but not nonresponse.

Respondent and Enumerator Error

Incorrect or incomplete responses to the census report form or to the questions posed by a numerator can introduce
error into the census data. To reduce reporting error, detailed instructions for completing the report form were
provided to each respondent. Questions were phrased as clearly as possible, based on previous tests of the report
form. In addition, each respondent’s answers were checked for completeness and consistency by the complex edit
program.

Item Nonresponse

Nonresponse to particular questions on the census report form, which we would logically or statistically expect to
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be present, may result in a type of nonsampling error. When information reported for another farm with ostensibly
similar characteristics is used to impute for item nonresponse, the final estimates may be biased, if the unobserved
characteristics of the nonrespondents differ systematically from those reported by respondents at either the record

level (for an individual farm operation) or collectively, if respondent records are averaged or totaled.

Processing Error

All phases of processing a census report form may introduce nonsampling error into the estimates. The processing
of census report forms includes clerical screening for farm activity, computerized check-in of report forms and
follow-up of nonrespondents, keying and transmittal of completed report forms, computerized editing of
inconsistent and missing data, review and correction of individual records referred from the computer edit, review
and correction of tabulated data, and electronic data processing. These operations undergo a number of quality
control checks to ensure as accurate an application as possible, yet some errors may ultimately escape detection.

Coverage Error

Farms incorrectly excluded or included in the census result in coverage errors. Possible coverage errors include the
following:

e Overcount due to farms duplicated or enumerated more than once.
e Undercount due to farms misclassified as nonfarms.

e Overcount due to nonfarms misclassified as farms.

e Record mismatch between the CML and NML frames.

e These coverage errors were minimized with computerized duplication identification programs and careful
enumeration of all land area within a sampled area segment. In addition, field enumerators were required to
follow-up CML cases identified as major agricultural operations, if they did not respond by mail. If all follow-
up attempts failed, either the NASS survey database, the census historic database, or other more current
sources were used to impute data for record.

BIAS AND PRECISION OF THE ESTIMATES

The nonsampling errors discussed above can be sources of bias leading to underestimates or overestimates, based
on the actual processed data. Since the formulas used to calculate estimates of relative standard error do not
account for the nonsampling error sources, the figures published in the following tables may also be somewhat
biased. Largest portion of the variability in the estimates probably comes from sampling error.

TABULATIONS

NASS prepared and published data tables for all data items on the report form. The report included data for all
farms in the Commonwealth and the 78 individual municipios. Tables 1-21 (see Volume 1, Geographic Area
Series, Part 52, Puerto Rico) presented data for major items for all farms; tables 22-79 presented more detailed
data for major items for all farms by municipios, listed alphabetically, with totals for Puerto Rico; and tables 80-85
showed more detailed information broken out by different farm and operator characteristics. Data for tables 80-85
were classified by tenure of principal operator, type of organization, primary occupation and age of principal
operator, size of farm, market value of agricultural products sold, and type of farm. The basic data shown for all
farms included number of farms; land in farms and land use; tenure, characteristics, and main occupation of
principal operator; hired farm workers, agregados, and sharecroppers; selected data on machinery, equipment, and
buildings; use of agriculture chemicals and fertilizers; irrigation; selected farm production expenses; market value
of agricultural products sold; farm-related income; livestock and poultry inventory and sales (including sales of
livestock and poultry products); crops harvested, including horticultural specialties; and fish and other aquaculture.
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INTRODUCTION

History

Selected irrigation data for on-farm irrigation operations have been collected in the census of agriculture since
1890. Surveys of irrigation in humid areas were taken in connection with the 1954 and 1959 censuses.

The 2013 Farm and Ranch Irrigation Survey (FRIS) was the eighth survey devoted entirely to collecting on-farm
irrigation data for the U.S. The 1979, 1984, 1988, and 1994 surveys were conducted by the U.S. Department of
Commerce, Bureau of the Census. Responsibility for the survey was transferred from the Bureau of the Census to
the U.S. Department of Agriculture (USDA), National Agricultural Statistics Service (NASS) in 1997. The 1998
survey utilized the resources of the 45 NASS field offices which expanded opportunities for telephone follow-up
or personal enumeration of nonresponse cases. The 1998 Farm and Ranch Irrigation Survey was the first survey to
collect and publish data for each of the 50 States. Previous farm and ranch irrigation surveys published data only
for leading irrigation States, with a U.S. total, excluding Alaska and Hawaii. In 2008, horticultural specialty
operations with sales of $10,000 or greater were included in the survey for the first time.

Uses of Survey Data

The 2013 Farm and Ranch Irrigation Survey provided data that supplemented the basic irrigation data collected
from all farm and ranch operators in the 2012 Census of Agriculture. Irrigation data from this survey combined
with 2012 census data provided one of the most complete and detailed profiles of irrigation in the U.S.

Survey data are used by producers, farm organizations, businesses, State departments of agriculture, elected
representatives and legislative bodies at all levels of government, public and private sector analysts, the news
media, and colleges and universities. The data are used to:

e Compare water use by application method;

e Develop improved technologies;

e Develop Federal programs;

e Appraise water use trends;

e Assess impact of congressional legislation; and

e Evaluate the impact of irrigated crops by State.

Authority

The census of agriculture is required by law under the "Census of Agriculture Act of 1997," Public Law 105-113
(Title 7, United States Code, Section 2204g). The law authorizes the Secretary of Agriculture to conduct surveys
deemed necessary to furnish annual or other data on the subjects covered by the census. The 2013 Farm and Ranch
Irrigation Survey was conducted under the provisions of this section.

Farm Definition

A farm is any place from which $1,000 or more of agricultural products were produced and sold, or normally
would have been sold, during the census or survey year.

Data Comparability

The 2013 Farm and Ranch Irrigation Survey data were weighted for incompleteness of the mail list. In the 2013
FRIS publication, tables 7 through 18, 22, and 24 through 26 include State-level FRIS data that were not
comparable between the 2013 and 2008 surveys. In the 2013 survey, the data included operations that reported
horticultural sales during the previous census year. In 2008, data for operations with horticultural sales were
included separately in the 2008 FRIS publication in Chapter 2, Horticultural Operations Data tables. To provide a
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measure of comparability, where possible, the published 2008 U.S. level data were adjusted to include the
horticulture operations' data.

Differences existed between the expanded results of the 2013 Farm and Ranch Irrigation Survey and published
data from the 2012 Census of Agriculture. Some of these were as follows:

1. The survey included data for operations that irrigated in both 2012 and 2013. Operations in some areas,
especially the eastern States, irrigate intermittently according to moisture needs. Operations with irrigation
capabilities may not irrigate depending on the amount of rainfall for a particular year or geographic area.

2. Some operators reported that they had been misclassified as irrigators and did not irrigate in either 2012 or
2013. An estimated 9,522 operations with 743,333 acres irrigated were misclassified as irrigated in the 2012
Census of Agriculture. In addition to errors in processing census data, some operators misreported or
misinterpreted the questions. Most of the operators misreporting irrigation in the 2012 census reported irrigation of
small acreages of vegetables, fruits and nuts, tobacco, field crops, or berries.

3. Some respondents indicated they had retired, moved, sold, or rented the land, etc., since 2012. After analytical
review of the 2013 receipts, an estimated 17,022 operations accounting for 2,107,745 acres irrigated in 2012, after
expansion, were dropped from processing because they were no longer farming. Special care was taken with large
operations to ensure that they were not erroneously dropped due to reorganization or name change rather than
discontinuing agricultural operations.

4. New irrigators in 2013 (not included in the 2012 census) did not have a chance of being selected in the sample
and, therefore, were excluded from the survey. It was believed that the impact of new irrigators was probably
minimal. This conclusion was supported by comparisons between the 2007 and 2012 Census of Agriculture
irrigation data which showed little change in irrigated acres.

The 2013 survey accounted for 99.1 percent of all land reported as irrigated in the 2012 census.

Reference Period

The reference period for the 2013 Farm and Ranch Irrigation Survey (FRIS) January 1, 2013, through December
31, 2013.

Respondent Confidentiality

In keeping with the provisions of Title 7 of the United States Code, no data were published that would disclose
information about the operations of an individual farm or ranch. All tabulated data were subjected to an extensive
disclosure review prior to publication. Any tabulated item that identified data reported by a respondent or allowed
a respondent’s data to be accurately estimated or derived, was suppressed and coded with a 'D'. However, the
number of farms reporting an item was not considered confidential information and was provided even though
other information was withheld.

SAMPLE DESIGN

The target population for the 2013 Farm and Ranch Irrigation Survey (FRIS) was composed of all farms irrigating
in the reference year 2013. From the 2012 Census of Agriculture, 197,456 records were identified for the U.S.-
level FRIS population on the basis of having irrigation activity on their farm or ranch. This excluded 1,283
institutional, research, or experimental farms from the total number of irrigators that reported in the 2012 census.

The FRIS sample was a State-level sample and drawn for all 50 States. This sample design targeted a U.S.-level
sample size of 35,000. A certainty stratum, with farms selected with probability one, was included in each State to
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ensure that the major irrigators in each State were sampled. The remaining strata were sampled systematically by
acreage. The stratification boundaries varied among the States and were dependent on the distribution of total acres
irrigated within the State. The stratified design ensured that the sample was reflective of the FRIS population and
achieved the appropriate coefficients of variation (CV) levels at both the U.S. and State levels.

The final national sample size was 34,966 farms; 2,095 of these farms were selected from the certainty strata and
the remaining 32,871 farms were systematically selected from the noncertainty strata.

DEVELOPMENT OF THE REPORT FORM

Planning for the 2013 Farm and Ranch Irrigation Survey (FRIS) started in 2009 with the closeout of the 2008
FRIS. Extensive correspondence, discussions, and meetings took place with representatives of USDA’s Economic
Research Service (ERS) regarding 2013 FRIS content. Evaluations from NASS staff of the 2008 FRIS were
reviewed. The decision was made to design a single report form version to collect the irrigation data from farm and
ranch operators and horticultural producers; a change from the two separate report forms used in the 2008 FRIS.
Having one form allowed the same questions to be asked of every producer.

The U.S. Department of Agriculture Water Initiative Team, along with individuals from government organizations
and universities with expertise in agricultural irrigation and the irrigation industry, were solicited for input on the
new report form content and design. A draft of the report form was developed in headquarters for pretesting. FRIS
team members administered the pretest to local operations. The pretest had several objectives. The first objective
was to find out whether respondents were able to correctly interpret the questions and whether or not they were
able to answer them. Since the FRIS report form was intended to be self-administered, another objective was to
determine whether respondents could easily navigate through the report form. This was a critical component to the
pretest, since horticultural producers would not have a tailored version like the one they received in the 2008 FRIS.
Results of the pretest lead to a redesign of the report form.

DATA CHANGES

2003: Data were published for irrigating farms and ranches and included data for horticultural operations that
reported less than $10,000 in sales in the 2002 Census of Agriculture. The 2003 FRIS table structure was similar to
2008 FRIS Chapter 1 tables.

2008: Two report forms were used - one for farm and ranch operations and another for horticultural operations
with any sales in 2008. Data for farm and ranch operations were published in Chapter 1, Tables 1 through 43

(General Data). Horticultural operations data were published in Chapter 2, Tables 1 through 9 (Horticultural
Operations Data). To bridge the 2003 tables with the 2008 Chapter 1 tables, the 2003 U.S. data were adjusted in
the 2008 publication by removing data for horticultural operations with less than $10,000 in sales.

2013: A single report form was used to collect data from irrigating farm and ranch operations and from
horticultural operations with any level of sales. Data published in Tables 2 through 39 (Entire Farm Data) were for
all irrigating operations - farms and ranches and horticultural operations combined. Data were not comparable
between the 2013 and 2008 surveys because horticultural operations' data were reported separately in 2008
(Chapter 2). The 2013 horticultural operations data in Tables 40 through 45 were comparable with their
corresponding 2008 Chapter 2 tables. To provide a measure of comparability in the 2013 tables, the 2008 U.S. data
were adjusted, where possible, to include the 2008 horticultural operations data. In many of the first 27 tables,
2008 U.S. data were omitted.
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DATA COLLECTION

Method of Enumeration

The 2013 Farm and Ranch Irrigation Survey was conducted primarily by mail. Data were also collected by
Electronic Data Reporting (EDR) via the Internet, telephone enumeration, and personal enumeration. Enumeration
methods used in the 2013 survey were similar to those used in the 2008 survey.

Report Form

A single 20-page report form was created to consolidate what was collected on two report forms in the 2008 FRIS
(the 2008 FRIS and the 2008 Horticultural Irrigation Survey). This combined report form was used to collect
irrigation data from farm and ranch operators and horticultural producers. The report form was printed at the
National Processing Center and mailed to all the producers in the FRIS sample that reported irrigation in the 2012
Census of Agriculture. See Appendix C for a copy of the report and instruction booklet.

Report Form Mailings and Respondent Follow-up

The initial mailout took place in January 2014. Mail packets were mailed to approximately 31,300 farm and ranch
operations, including horticultural operations. The initial mail packets included a labeled report form, an
instruction booklet, a letter requesting a prompt response, and a return envelope. Mailout packet preparation, initial
mailout, and one follow-up mailing to nonrespondents were handled by the U.S. Census Bureau's National

Processing Center (NPC) in Jeffersonville, IN. Telephone follow-up from a NASS Data Collection Center began
April 2014 to nonrespondents who were mailed a report form from NPC.

Data were collected for a select group of operations by the NASS field offices. To minimize the number of agency
contacts, operations were included in this group if they were scheduled for contact by NASS for other agricultural
surveys. Report forms were labeled at NPC and sent to the field offices in December 2013. Field office staff
collected data by personal enumeration or by phone from January 2014 through May 2014. For a description of the
adjustment for nonresponse, see the Estimation section in this Chapter.

REPORT FORM PROCESSING

Data Capture

All report forms returned to NPC were immediately checked in, using bar codes printed on the mailing label, and
this check-in process removed them from follow-up mailings. All forms were reviewed prior to data keying to
identify inconsistencies and ensure that the data could be keyed. Major inconsistencies, respondent remarks, blank
report forms, and large irrigation cases were reviewed by analysts and adjusted prior to data keying as needed. All
forms with any data were scanned and an image was created for each page of a report form.

Data Editing and Analysis

Data from each report form were processed through a computer edit which flagged inconsistent entries. Each
flagged entry was reviewed by staff. In some cases, respondents may have failed to provide all of the information
requested, only indicating the presence of an item but not the amount. Missing data that were not machine imputed
were estimated by an analyst based on other responses in the geographic area and by similarly sized farms. After
the initial edit, an imputation program supplied missing data and made adjustments based on responses of similarly
sized farms within the same geographic area. Data entries of large magnitude and data items that were changed
significantly in the computer edit process were reviewed and verified by analysts.
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Prior to publication, tabulated totals were reviewed to identify and resolve remaining inconsistencies and potential
coverage problems. Comparisons were made with 2012 census data, 2008 Farm and Ranch Irrigation Survey data,
and other available check data. The data were processed through a disclosure program to prevent data from being
published that could be sourced back to an individual operation.

Imputation

After the initial edit, imputations were made for missing data on quantity of water applied, well and pump
characteristics, energy cost of well pumps, individual crop yields and quantity of water used, horticulture water
sources, maintenance and repair costs, and expenditures.

ESTIMATION

Data were summarized for the Nation as a whole, for each of the 50 States, and for the geographic domains known
as Water Resources Regions (WRR). The estimation methodology consisted of two weighting components that
made up the total FRIS weight. The first component was the fully adjusted weight pulled in from the 2012 Census
of Agriculture. This weight accounted for any list incompleteness and undercoverage from the 2012 census. The
second component was the sampling rate used for the FRIS. This expansion factor was the inverse of the selection
probability for the sample farms in a stratum. This expansion factor was reweighted at the stratum level to account
for whole-farm nonresponse. The nonresponse adjustment factor used to reweight the expansion factor was the
ratio of the number of sample farms in a stratum to the number of sample farms that responded to the survey in
that stratum. The assumption underlying this weighting approach to survey nonresponse was that survey
respondents and nonrespondents within a stratum constitute a homogeneous population, thus allowing respondents
to represent nonrespondents. An expanded data value for a sample record was obtained by multiplying the data
value by the total FRIS weight. State totals for a characteristic were estimated by summing the expanded data
values from all responding sample records across all strata within the State. National estimates were obtained by
summing across all States. The WRR estimates were obtained by summing the expanded data values for the
portion of the sample falling into the WRR.

MEASURES OF SURVEY QUALITY

The statistics in this report were estimates derived from a sample survey. There are two types of errors possible in
an estimate-based sample survey: sampling and nonsampling. Sampling error is the error caused by observing only
a sample instead of the entire population. The sampling error is subject to sample-to-sample variation.
Nonsampling errors include all other errors and can arise from many different sources. These sources may include
respondent or enumerator error or incorrect data keying, editing, or imputing for missing data. Nonsampling error
due to mail list incompleteness and duplication, as well as misclassification of records on the mail list, is referred
to as coverage error.

Undercoverage existed in the frame population to the extent that there were farms that either erroneously reported
not irrigating in the 2012 census, started irrigating in 2013, or had succeeding irrigators in 2013 (i.e., an operator
who, since 2012, took over control of an irrigating farm through sales, rental, or other arrangements).
Overcoverage existed in the frame because some operations were misclassified as irrigated and did not irrigate in
2012 or had either stopped farming or irrigating in 2013. Farms in these groups that were selected into the sample
were identified during the survey and estimates of their number and acres irrigated were provided in the
publication’s Statistical Methodology appendix.

Survey Response Rate

The response rate is one indicator of the quality of a data collection. It is generally assumed that if a response rate
is close to a full participation level of 100 percent, the potential for nonresponse bias is small, although this has
been questioned in the literature. Because the FRIS contained both farm and nonfarm records, the response rate
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was an indicator of replying to the FRIS data collection effort, but it did not reflect whether those responding met
the farm definition or had the items of interest for the survey. The response rate for the 2013 Farm and Ranch
Irrigation Survey was 77.8 percent. This compared to 79.4 percent for the 2008 Farm and Ranch Irrigation Survey.

MEASURES OF PRECISION

The survey sample was one of a large number of possible samples of the same size that could have been selected
using the same sample design. Survey estimates derived from the different samples will differ from each other.

The relative standard error was used as an indicator of the precision in the survey estimates and was reported for
major survey items in the 2013 FRIS publication. The relative standard error expresses the standard error of an
estimate as a percent of the estimated value. The standard error of a survey estimate is a measure of the variation
among the estimates from all possible samples. It is a measure of the precision with which an estimate from a
particular sample approximates the average result of all possible samples. The relative standard errors given in the
2013 FRIS publication can be used to construct confidence intervals for the major survey items. Confidence
intervals are another way to express the precision of an estimate by calculating the upper and lower bounds for a
level of confidence. This confidence interval is designed to contain the true value being estimated. If all possible
samples were selected, each of the samples were surveyed under essentially the same conditions, and an estimate
and its standard error were calculated from each sample, then:

1. Approximately 67 percent of the intervals from one standard error below the estimate to one standard error
above the estimate would include the average value of all possible samples.

2. Approximately 90 percent of the intervals from 1.65 standard errors below the estimate to 1.65 standard errors
above the estimate would include the average value of all possible samples.

The computations necessary to construct the confidence intervals associated with these statements are illustrated in
the following example: Assume that the estimated number of irrigated acres of a certain item is 669,813 and the
relative standard error of the estimate is 1.6 percent (0.016). Multiplying 669,813 by 0.016 yields 10,717, the
standard error. Therefore, a 67 percent confidence interval is 659,096 to 680,530 (i.e., 669,813 + 10,717). If
corresponding confidence intervals were constructed for all possible samples of the same size and design,
approximately 2 out of 3 (67 percent) of these intervals would contain the figure obtained from a complete
enumeration. Similarly, a 90 percent confidence interval is 652,130 to 687,496 (i.e., 669,813 + 1.65 x 10,717).
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INTRODUCTION

The 2013 Census of Aquaculture expanded the aquaculture data collected from the 2012 Census of Agriculture
and provided a current and comprehensive picture of the aquaculture sector at the State and national level. The
aquaculture census collected detailed information relating to production methods, surface water acres and sources,
production, sales, point of first sale outlets, and aquaculture distributed for restoration, conservation, enhancement,
or recreational purposes.

History

The 2013 Census of Aquaculture was the third national aquaculture census conducted by the U.S. Department of
Agriculture (USDA), National Agricultural Statistics Service (NASS). The first aquaculture census was conducted
in 1998, in response to the intense need for an accurate measure of the aquaculture sector. The second aquaculture
census was conducted in 2005. The census of agriculture has collected limited aquaculture data since 1974. NASS
also conducts a semi-annual catfish production survey and an annual trout survey.

Uses of Census Data

The census of aquaculture data are used by all those involved in the aquaculture sector - Federal, State, and local
governments; agribusinesses; trade associations; producers; and many others. Uses of the data include:

e Legislators use census data to shape policies and programs, and to evaluate and determine government funding
and resources.

e Aquaculture businesses and suppliers use the data to determine the locations of facilities that will serve
producers and plan for the production and marketing of new products.

e Extension and university representatives use the data to determine research needs and to justify research
funding for programs to develop new and improved methods of aquaculture production and profitability.

e Growers use census data to make informed decisions for their operations.

e Evaluating historical agricultural trends to formulate farm and rural policies and develop programs that help
agricultural producers.

e Allocating local and national funds for farm programs, e.g. extension service projects, agricultural research,
soil conservation programs, and land-grant colleges and universities.

e ldentifying the assets needed to support agricultural production such as land, buildings, machinery, and other
equipment.

e Creating an extensive database of information on uncommon crops and livestock and the value of those
commodities for assessing the need to develop policies and programs to support those commodities.

e Providing geographic data on production so agribusinesses will locate near major production areas for
efficiencies for both producers and agribusinesses.

e Measuring the usage of modern technologies such as conservation practices, organic production, renewable
energy systems, internet access, and specialized marketing strategies.

e Developing new and improved methods to increase aquaculture production and profitability.
Authority

The census of agriculture is required by law under the "Census of Agriculture Act of 1997," Public Law 105-113
(Title 7, United States Code, Section 2204g). The law authorizes the Secretary of Agriculture to conduct surveys
deemed necessary to furnish annual or other data on the subjects covered by the census. The 2013 Census of

Aquaculture was conducted under the provisions of this section.

110 HISTORY 2012 CENSUS OF AGRICULTURE



Farm Definition

Aquaculture is defined as the farming of aquatic organisms, including: baitfish, crustaceans, food fish, mollusks,
ornamental fish, sport or game fish, and other aquaculture products. Farming involves some form of intervention
in the rearing process, such as seeding, stocking, feeding, protection from predators, etc. Farming also implies
individual or corporate ownership of the stock being cultivated, in a controlled environment at least part of the
time. Fish, shellfish, and other aquatic products which were caught or harvested by the public from non-controlled
waters or beds were considered wild caught and were NOT included as aquaculture farms. In addition, aquatic
plants, except algae and sea vegetables, were not considered as aquaculture for the 2013 Census of Aquaculture.
For the 2013 Census of Aquaculture, an aquaculture farm was defined as any place from which $1,000 or more of
aquaculture products were produced and sold or distributed for conservation, enhancement, or recreation during
the census year.

Data Comparability

Data definitions were comparable between the 2013 and 2005 aquaculture censuses, with the exception that the
2005 Census of Aquaculture did not include the algae categories of microalgae and sea vegetables. For 2013 algae
was included in the data for total sales and miscellaneous sales. Specific data changes from 2005 were listed in the
publication’s General Explanation appendix. Dollar figures were expressed in current dollars and were not
adjusted for inflation or deflation.

The census of aquaculture data were not directly comparable to the census of agriculture, due to different priorities
and data definitions. A census of agriculture priority was the value of production of all agriculture (including
aquaculture) at the county level. A census of aquaculture priority was a more specific look at U.S. and State-level
aquaculture sales and aquaculture distributed for conservation.

In the 2012 Census of Agriculture, all agriculture production moved off the farm had a value of sales reported or
assigned. Aquaculture which was moved for distribution, conservation, recreation, etc. was also assigned a value.
The number of farms for each category was also affected between the two censuses. For county-level data the
census of agriculture attempted to get a response for each location. The census of aquaculture allowed one
respondent to report for multiple locations, which reduced farm counts.

Another difference with the census of agriculture was the minimum level of production. The census of agriculture
had a minimum of $1,000 of production or potential production of all agriculture items. For example, a farm with
$200 of crayfish and $900 of rice was included. The census of aquaculture minimum was $1,000 worth of
aquaculture production either sold or distributed for conservation, which could reduce the number of farms.

The last difference is that the census of agriculture food fish category excluded catfish and trout. The census of
aquaculture included catfish and trout in the food fish totals.

Reference Period

The reference period for the 2013 Census of Aquaculture was January 1, 2013, through December 31, 2013.

Respondent Confidentiality

In keeping with the provisions of Title 7 of the United States Code, no data were published that would disclose
information about the operations of an individual farm or ranch. All tabulated data were subjected to an extensive
disclosure review prior to publication. Any tabulated item that identified data reported by a respondent or allowed
a respondent’s data to be accurately estimated or derived, was suppressed and coded with a 'D'. However, the
number of farms reporting an item was not considered confidential information and was provided even though
other information was withheld.
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CENSUS POPULATION

The target population for the census of aquaculture was composed of all farms that reported any amount of
aquaculture activity during the 2012 Census of Agriculture. An effort was made to identify additional aquaculture
operations of significance from new sources.

DEVELOPMENT OF THE REPORT FORM

Planning for the 2013 Census of Aquaculture started in 2012 with the closeout of data collection for the 2012
Census of Agriculture. Extensive discussions and meetings took place between NASS staff and representatives of
the aquaculture industry regarding 2013 Census of Aquaculture content. Evaluations from NASS staff of the 2005
Census of Aquaculture were reviewed. The decision was made to incorporate NASS's Annual Catfish and Annual
Trout surveys into the 2013 Census of Aquaculture report form.

Report form drafts were developed in headquarters. NASS staff in regional field offices reviewed the drafts and
solicited input from various data users in their respective States. Letters were sent to individuals in government
organizations, industry, and academic positions to solicit their comments on report form content and design.

Pretesting was conducted with individuals and industry representatives associated with sections of the report form
where changes were suggested. Participating field office and headquarters statisticians evaluated the results of their
findings, identified flaws discovered during the interview process, and submitted recommendations to the report
form design team in headquarters. All responses were reviewed and categorized to evaluate data collection
feasibility and priority needs. Results of the pretest lead to a redesign and the final census of aquaculture report
form.

DATA CHANGES

Following are descriptions of the report form changes and their effect on the publication tables.
Added items included:

e Acres used for hybrid catfish
e Algae, total

e Algae, microalgae

e Algae, sea vegetables

e Aquaponics system tanks

e Clams, geoduck

e Flounder

e Ornamental fish, saltwater

e Bass, hybrid striped distributed
e Chub distributed

e Gar distributed

e (Grass carp distributed

e Sauger distributed

e Saugeye distributed

e Sturgeon distributed

e Suckers distributed

e Tilapia distributed
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Items listed individually on the 2013 report form that were reported in conjunction with similar items on the 2005
report form included:

e Salmon, Atlantic

e Salmon, Pacific

e Ornamental fish, freshwater egg layers

e Ornamental fish, freshwater live bearers

Items combined on the 2013 report form that were reported individually with similar items on the 2005 report form
included:

e Cages and pens (items listed separately in 2005)
Deleted items included:

e Arctic char

e Pacific threadfin

e Average gallons per minute flow in raceways
e Annual payroll

e Average operator hours per farm

e Paid workers (150 days or more)

e Paid workers (less than 150 days)

e Unpaid workers

Deleted State-level tables:

e Aquaculture produced and distributed (2013 has trout only)
e Baitfish production pounds and averages data

e Crustacean production data

e Food fish by size (2013 has only catfish and trout)

e Mollusk production data

e Percent of sales by point of first sale

e Sportfish production by size

DATA COLLECTION

Method of Enumeration

The 2013 Census of Aquaculture was conducted primarily by mail. It was supplemented with Electronic Data
reporting (EDR) via the Internet, telephone calls, and personal enumeration. Enumeration methods were similar to
those used in the 2005 Census of Aquaculture.

Report Form

One version of the report form was used in all States. A 16-page 2013 Census of Aquaculture report form was
designed to collect data from operations producing or distributing aquaculture. It was designed to collect data that
also supported the agricultural surveys conducted for catfish and trout production which were part of NASS's
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Estimates Program.

Report Form Mailings and Respondent Follow-up

The initial mailout took place in December 2013. Mail packets were mailed to approximately 4,100 farms thought
to have produced aquaculture in 2012. The initial mail packets included a labeled report form, an instruction sheet,
a letter requesting a prompt response and instructions for completing the form via Internet (an alternate reporting
option), and a postage-paid return envelope. Mailout packet preparation, initial mailout, and one follow-up mailing
to nonrespondents were handled by the Census Bureau's National Processing Center (NPC) in Jeffersonville, IN.
Telephone follow-ups, conducted from a NASS Data Collection Center, began in February 2014 to
nonrespondents who were mailed a report form from NPC.

Data were collected for a select group of operations by the NASS field offices. To minimize the number of agency
contacts, operations included in this group were flagged for contact by NASS for other agricultural surveys.

Report forms were labeled at NPC and sent to field offices in November 2013. Field office staff collected data by
personal enumeration or by phone from December 2013 through June 2014. For a description of the adjustment for
nonresponse, see Estimation.

REPORT FORM PROCESSING

Data Capture

All report forms returned to NPC were immediately checked in using bar codes printed on the mailing label. This
check-in process removed the responding farms from follow-up mailings. All forms were reviewed prior to data
keying to identify inconsistencies and ensure that the data could be keyed. Major inconsistencies, respondent
remarks, blank report forms, and large aquaculture cases were reviewed by analysts and adjusted prior to data
keying, as needed. All forms with any data were scanned and an image was created for each page of a report form.

Data Editing and Analysis

Data from each report form were processed through a computer edit which flagged inconsistent entries. Each
flagged entry was reviewed by staff. Reported data that were obviously incorrect due to misinterpretation of a
question were either corrected or deleted prior to the computer edit. In some cases, respondents may have failed to
provide all of the information requested, only indicating the presence of an item but not the amount. Some data
were estimated by the analyst based on other responses in the geographic area and by similarly sized farms.

Prior to publication, tabulated totals were reviewed to identify and resolve remaining inconsistencies and potential
coverage problems. Comparisons were made to 2012 Census of Agriculture data, 2005 Census of Aquaculture
data, and other available check data. The data were processed through a disclosure program to prevent data from
being published that could be sourced back to an individual operation.

ESTIMATION

Estimates were produced for the Nation and for each of the 50 States. All respondents to the 2012 Census of
Agriculture that reported involvement with an aquaculture enterprise, regardless of its economic size, were
included on the 2013 Census of Aquaculture mailing list.

The estimation methodology consisted of two weighting components. The first component was the fully adjusted
weight pulled in from the 2012 Census of Agriculture. In processing the 2012 Census of Agriculture data,
statistical weights were applied to each responding record. These weights were designed to account for 2012

Census of Agriculture mail list nonrespondents, farms that existed but were not included on the 2012 Census of
Agriculture mail list, and various farm classification errors.
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The second weighting component was from a 2013 Census of Aquaculture nonresponse adjustment factor. In spite
of a determined effort to obtain aquaculture information from every operation on the 2013 Census of Aquaculture
mailing list, not all operations responded. A nonresponse adjustment factor was used to account for active
aquaculture operations on the list that did not respond to the 2013 Census of Aquaculture.

Together these two weighting components compensated for aquaculture farm data that were not obtained from
either the 2012 Census of Agriculture or the 2013 Census of Aquaculture. Each farm on the 2013 Census of
Agquaculture mail list was put into a weight adjustment group. All weight adjustment groups were formed within a
given State. These groups were based on the economic size of the farm's aquaculture enterprise as indicated by the
data obtained from the 2012 Census of Agriculture. The weights that were carried over from the 2012 Census of
Agriculture were summed across every record within each aquaculture weight adjustment group. The resulting
weight sum was the best available estimate of the number of aquaculture farms that existed for a given State in

2012. The number of aquaculture farms for the weight adjustment group was divided equally among all
aquaculture census respondents within the group. The resulting value became the statistically fully adjusted weight
for each respondent in the weight adjustment group. The sum of the adjusted weights across all respondents in the
group necessarily equaled the target value.

The fully-adjusted weights applied to respondents on the 2013 Census of Aquaculture mail list were integerized
using a random process. This process rounded each raw weight upwards to the smallest integer that exceeded the
fully adjusted raw weight using a probability equal to the noninteger portion of the raw weight, otherwise, the
weight would have been rounded downwards to the largest integer that was less than the raw weight.

Example: The raw weight for a record is 1.75. It will be rounded up to 2.0 with a probability of 0.75 and rounded
down to 1.0 with a probability of 0.25.

The State total for a particular characteristic being estimated was obtained by multiplying each record's value for
the characteristic by the record's integerized weight. The weighted values were then summed up over all the
responding records in that State to obtain the State-level estimate.

MEASURES OF CENSUS QUALITY

There are two main types of estimation error that affect all estimates obtained from almost any survey. These
errors make it unlikely that estimates obtained from the 2013 Census of Aquaculture will exactly match the true
value in the population for a given farm characteristic.

The first type of error, referred to as non-observation error, occurs in any estimate generated from a survey in
which nonresponse occurs or data are not potentially obtainable from every unit in the target population.
Statistical weighting as described in the Estimation section is used to reduce the effects of this type of error.

The second type of error is called nonsampling error. There are many sources of nonsampling error. Respondent
reporting errors, data collection errors, data keying errors, data editing errors are all examples of errors of this type.
Quality controlled data processing is used to keep the effect of nonsampling errors to a minimum.

Census Response Rate

The response rate is one indicator of the quality of a data collection. It is generally assumed that if a response rate
is close to a full participation level of 100 percent, the potential for nonresponse bias is small. Because the
aquaculture mail list contained both farm and nonfarm records, the response rate was an indicator of replying to
the data collection effort, but it did not reflect whether those responding records qualified for data summarization.
The response rate for the 2013 Census of Aquaculture was 90.2 percent.
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MEASURES OF PRECISION

Census data obtained from the 2013 Census of Aquaculture were based on the data obtained from a particular set
of respondents. If the entire census of aquaculture process was repeated over and over, it is not likely that the same
exact mailing list would be constructed nor the exact same set of responding farm operators be obtained. The data
obtained from each replication would undoubtedly lead to variation in the estimates being produced by the census.
The question of how much these estimates might be expected to differ can be estimated by a statistic called the
standard error, and also a closely related statistic called the relative standard error (sometimes referred to as the
coefficient of variation).

The relative standard error is used as an indicator of the precision in the estimates and is reported for major items
in Appendix A, Table A of the 2013 Census of Aquaculture publication. The relative standard error expresses the
standard error of an estimate as a percent of the estimated value. The standard error of a survey estimate is a
measure of the variation among the estimates from all possible samples. It is a measure of the precision with which
an estimate from a particular sample approximates the average result of all possible samples.

The relative standard errors given in the 2013 publication can be used to construct confidence intervals for the
major items. Confidence intervals are another way to express the precision of an estimate by calculating the upper
and lower bounds for a level of confidence. This confidence interval is designed to contain the true value being
estimated. If all possible samples were selected, each of the samples was surveyed under essentially the same
conditions, and an estimate and its standard error were calculated from each sample, then:

1. Approximately 67 percent of the intervals from one standard error below the estimate to one standard error
above the estimate would include the average value of all possible samples.

2. Approximately 95 percent of the intervals from 2.0 standard errors below the estimate to 2.0 standard errors
above the estimate would include the average value of all possible samples.

The computations necessary to construct the confidence intervals associated with these statements are illustrated in
the following example: Assume that the estimated number of goldfish produced in a State is 100,000 and the
relative standard error of the estimate is 10.0 percent (.10). Multiplying 100,000 by 0.10 yields 10,000, the
standard error. Therefore, a 67-percent confidence interval is defined by the range (90,000 to 110,000) or
equivalently 100,000 plus or minus 10,000. If corresponding confidence intervals were constructed for all possible
samples of the same size and design, approximately 2 out of 3 (67 percent) of these intervals would contain the
true number of goldfish produced in the State. Similarly, an approximate 95-percent confidence interval is (80,000
to 120,000) obtained using 100,000 plus or minus 2.0 x 10,000.
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INTRODUCTION

History

For more than 156 years, the U.S. Department of Commerce, Bureau of the Census, conducted the Census of
Agriculture and related censuses and surveys. The 1997 Appropriations Act contained a provision that transferred
the responsibility from the Bureau of the Census to the U.S. Department of Agriculture (USDA), National
Agricultural Statistics Service (NASS). The census of horticultural specialties is a part of the agriculture census
program.

The 2014 Census of Horticultural Specialties was the tenth census of horticultural specialties. Previous
horticultural specialties censuses were conducted in conjunction with the census of agriculture and were taken in
1889, 1929, 1949, 1959, 1970, 1979, 1988, 1998, and 2009. The 2014 Census of Horticultural Specialties includes
producers of floriculture, nursery, and other specialty crops, such as sod, food crops produced under glass or other
protection, transplants for commercial production, and propagative materials.

Uses of Census Data

The Census of Horticultural Specialties provides valuable, detailed, objective information to help determine the
economic impact of horticulture production at the national and state levels. Data published from the 2014 Census
of Horticultural Specialties will help provide the industry with a timely, reliable source of information.

The census of horticultural specialties is the leading source of detailed production and sales data at the U.S. and
state levels. The census of horticultural specialties is routinely used by government agencies, academia, nursery
and floriculture industries, and the general public. Census data are used to:

e Evaluate, change, promote, and formulate policies and programs that help horticultural specialty producers.
e Study historic trends, assess current conditions, and plan for the future.

e Design new and improved methods to increase horticultural specialty production and profitability.

e Analyze and report on the current state of horticultural specialty production in the U.S.

News media and agricultural associations also use census data as background material for stories and articles on
U.S. horticultural specialty production.

Authority

The census of agriculture is required by law under the “Census of Agriculture Act of 1997," Public Law 105-113
(Title 7, United States Code, Section 2204g). The law authorizes the Secretary of Agriculture to conduct surveys
deemed necessary to furnish annual or other data on the subjects covered by the census. The 2014 Census of
Horticultural Specialties was conducted under the provisions of this section.

Horticultural Specialties Operation Definition

The definition of a horticultural specialty operation is any place that produced and sold $10,000 or more of
horticultural specialty products during 2014. This same definition was used in the 2009 and 1998 Censuses of
Horticultural Specialties. The definition used for the censuses in 1988, 1979, 1970, and 1959 included operations
growing and selling $2,000 or more of horticultural products during the census year. The definition used prior to
1959 used a $1,000 minimum sales limit.

The definition of a farm in the census of agriculture, which is the basis for identifying horticultural specialty
operations, has also varied. Since 1974, the census of agriculture has included all farms from which $1,000 or
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more of agricultural products were produced and sold, or normally would have been sold, during the census year.
Prior to 1974, the farm definition was based on a lower value of products sold and included a relationship to acres
on the operation.

Data Comparability

Most data were comparable between the 2014 and 2009 censuses of horticultural specialties. A few changes were
made to the 2014 census that affected comparability for some data items. Dollar figures were expressed in current
dollars and were not adjusted for inflation or deflation. The data published in the 2014 publication were not
directly comparable to 2012 Census of Agriculture data or 2015 Commercial Floriculture Survey data. Although
data were collected for the 2014 Census of Horticultural Specialties and the 2015 Commercial Floriculture Survey
with the same report form, differences in the kinds of statistics collected and in collection methodology do not
allow for direct comparability.

Reference Period

The 2014 Census of Horticultural Specialties covered operations for the 2014 calendar year, except for a small
number of operations that maintained their records on a fiscal year basis. These operations were permitted to report
their fiscal year that included at least half of the 2014 calendar year. Data for trees on operation were collected for
January 1, 2015. Data on estimated value of land, buildings, machinery, and equipment were reported for
December 31, 2014.

Respondent Confidentiality

In keeping with the provisions of Title 7 of the United States Code, no data were published that would disclose
information about the operations of an individual farm or ranch. All tabulated data were subjected to an extensive
disclosure review prior to publication. Any tabulated item that identified data reported by a respondent, or allowed
a respondent’s data to be accurately estimated or derived, was suppressed and coded with a ‘D.” The number of
operations reporting an item was not considered confidential information and was provided even though other
information was withheld.

CENSUS POPULATION

The 2014 Census of Horticultural Specialties (CHS) was designed to cover all operations from which $10,000 or
more of horticultural products were produced and sold, or normally would have been sold, during 2014.
Horticultural products include bedding plants, potted flowering plants, cut flowers, cut cultivated florist greens,
trees, shrubs, ground covers, vines, fruit and nut trees, sod, dry bulbs, greenhouse produced vegetables,
commercial vegetable transplants, vegetable and flower seeds, Christmas trees, short term woody crops, aquatic
plants, unfinished or prefinished plants, propagation materials, and other nursery or greenhouse plants.

Data collection for the 2015 Commercial Floriculture Survey was conducted in conjunction with the 2014 Census
of Horticultural Specialties. Supplemental questions, not summarized in the 2014 Census of Horticultural
Specialties, were included in the data collection to meet the requirements needed for the 2014 Floriculture Crops
Summary report.

The 2014 CHS mail list was built from NASS’s list frame. All records on the frame with $10,000 or more in
horticultural sales were included on the mail list. A sample was selected for other horticultural operations on the
frame that had less than $10,000 in horticultural sales or had unknown sales values. The final mail list included
40,319 operations.
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DEVELOPMENT OF THE REPORT FORM

The 2014 Census of Horticultural Specialties (CHS) report form was developed with input from the horticultural
industry and from each of NASS's field offices. The report form was tested in several States and included various
types of producers. Producers were asked to evaluate the report form through response by mail and cognitive
interviews.

In order to reduce respondent burden, the report form also collected data for the 2015 Commercial Floriculture
Survey, an annual NASS program. Items required for that program were included in the 2014 CHS report form.
The scope of the 2014 CHS included all operations with horticultural crop sales of $10,000 or more. The scope of
the annual floriculture survey included operations in 15 program States with floriculture crop sales of $10,000 or
more. Data for producers who normally would have been selected for the annual commercial floriculture survey
were extracted from the 2014 CHS and summarized separately to produce the 2015 Commercial Floriculture
Summary publication.

A separate report form was developed for Hawaii to capture crops unique to that State. A listing describing the
differences for the Hawaii report form is presented below.

DATA CHANGES

Following are descriptions of changes to the report form since the last time the census of horticultural specialties
was conducted in 2009.

Deleted items included:

e Location of the growing operations by county
New items included:

e Cacti and succulents

Items listed separately on the 2014 report form that were reported in conjunction with similar crop items on the
2009 report form included:

e Cut flowers:
Anemone (bunches)
Campanula (blooms)
Celosia (bunches)
Cosmos (bunches)
Dahlia (bunches)
Dianthus (other than carnations) (bunches)
Flowering cabbage or kale (Brassica) (stems)
Hydrangea (stems)
llex (bunches)

Matricaria (bunches)

2012 CENSUS OF AGRICULTURE HISTORY 121



Peony (stems)

Rose, garden (bunches)
Solidago (bunches)
Trachelium (bunches)
Waxflower (bunches)

e Potted flowering plants for indoor or patio use:
Cape primrose (Streptocarpus)
Sunflowers (potted)

e Potted herbaceous perennials:
Achillea
Asclepias
Campanula
Digitalis (Foxglove)
Echinacea (other)
Gaillardia
Hibiscus
Lavender
Leucanthemum (Shasta Daisy)
Lobelia
Lupine
Papaver (Poppy)
Penstemon
Perovskia (Russian Sage)
Physostegia
Platycodon
Scabiosa
Verbascum

e Annual bedding/garden plants:
Angelonia
Calendula
Canna

Cleome
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Cosmos

Dianthus

Flowering cabbage or kale (Brassica)

Gomphrena

Lisianthus

Millet, ornamental

Nasturtium

Osteospermum

Pentas

Peppers, ornamental

Poppy (annual)

Ranunculus

Rudbeckia

Thunbergia (Black-eyed Susan vine)
e Cut cultivated greens:

Aspidistra (bunches)

Berzelia (bunches)

Curly willow (bunches)

Leucadendron (bunches)

Lily grass (bunches)

Melaleuca (bunches)

Ruscus (Italian and Israeli) (bunches)
e Nursery stock production:

Cacti and succulents
e Nursery stock sales categories:

Cacti and succulents
e Horticultural production expenses:
Packaging expenses
Changes to data item names in 2014 included:

e Potted herbaceous perennials:
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Coral bells was renamed Coral bells (Heuchera). Data are comparable between censuses. Purple
coneflower (Echinacea) was renamed Echinacea (Purple coneflower). Data were comparable between
Censuses.

e Annual bedding/garden plants:
Alyssum, sweet was renamed Alyssum, sweet (Lobularia). Data were comparable between censuses.
Differences between the 2014 U.S. and Hawaii forms:

e Lei flowers were included on the Hawaii form but not on the U.S. form.

e Pink ginger, Red ginger, Other ginger, and Heliconia were collected as separate items in Hawaii. These items
were collected as Ginger and Heliconia on the U.S. form.

e Bromeliad was listed separately on the Hawaii form but was included in Other potted flowering plants on the
U.S. form.

e Cut flowers/Oncidiinae orchids and Cut flowers/Vandaceous orchids were listed separately on the Hawaii form
and were included in Cut flowers/Other orchids on the U.S. form.

e Potted flowering plants/Oncidiinae orchid was listed separately on the Hawaii form and was included in Potted
flowering plants/Other orchids on the U.S. form.

e Tileaves, floral use and Ti leaves, other uses were listed separately on the Hawaii form and were included in
Other cut cultivated greens on the U.S. form.

e Under Plug seedlings/Cut flower seedlings - Dendrobium orchids, All other orchids, and All other cut flower
seedlings were listed separately on the Hawaii form and were combined into Plug seedlings/Cut flowers on the
U.S. form.

e Under Plug seedlings/Potted plant seedlings - Dendrobium orchids, All other orchids, and All other were listed
separately on the Hawaii form and were combined into Plug seedlings/Potted flowering plants on the U.S.
form.

e Under Area used for horticultural production/Cut flowers - Anthurium, Dendrobium orchids, and All other cut
flowers were listed separately on the Hawaii form but were combined into Area used for horticultural
production/Cut flowers on the U.S. form.

e Under Area used for horticultural production/Potted flowering plants - Dendrobium orchids and All other
potted flowering plants were listed separately on the Hawaii form and were combined into Area used for
horticultural production/Potted flowering plants on the U.S. form.

Items with no data reported for 2014:

e Propagative cuttings/Carnations
e Lei flowers/VVandaceous orchids
e Lei flowers/Protea

DATA COLLECTION

Method of Enumeration

The 2014 CHS was accomplished primarily by mailout/mailback, but supplemented with Electronic Data
Reporting (EDR) on the Internet, telephone enumeration, and personal enumeration for special classes of records.
Personal enumeration (interviewing) involved the use of both Computer-Assisted Telephone Interviewing (CATI)
and Computer-Assisted Personal Interviewing (CAPI). Office enumerators at the NASS National Operations
Division (NOD) in St. Louis, Missouri, with assistance from NASS staff in Montana and Arkansas, conducted
CATI data collection. In addition field enumerators conducted phone and personal interviews with respondents.
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For the 2014 CHS, NASS implemented a pre-notification strategy in an effort to increase awareness, improve
overall responses, and encourage respondents to report early to avoid continued correspondence. All records in the
initial mailout received either a postcard or pre-recorded voice message announcing the census mail packets were
coming.

Report Forms

Three 28-page report forms were used to capture the number of horticultural products produced and sold and the
value of sales for both retail and wholesale sales. The various types of plants sold were grouped by sections in the
report forms.

The three report forms used for the 2014 CHS included a U.S. (excluding Hawaii) horticulture report form (14-
A0624), a U.S. (excluding Hawaii) floriculture report form (14-A0625), and a Hawaii horticulture report form (14-
A0627). The U.S. horticulture report form and the U.S. floriculture report form were exactly the same with the
exception that they were printed, by the National Processing Center, in different colors to differentiate between
horticulture operations (green forms) and floriculture operations (yellow forms). The Hawaii horticulture report
form content was unique. All of the report forms allowed respondents to write in specific commodities that were
not listed on their form. Report forms were printed at NPC and postcards were printed at NASS’s North Carolina
Field Office.

Additionally, information was obtained for area in production for several types of crops; marketing channels;
estimated value of land, buildings, machinery, and equipment; production expenses; and the number of hired
workers employed by the operation in 2014. See Appendix C for facsimiles of the report form and instruction
sheet.

Report Form Mailings and Respondent Follow-up

NASS’s North Carolina Print Mail Center (PMC) began pre-notification by postcard on December 1, 2014. The
2014 CHS report form was mailed from the Census Bureau’s National Processing Center (NPC) at Jeffersonville,
Indiana on December 15, 2014. Each operation selected for the census was mailed a packet that contained a cover
letter, an electronic data reporting (EDR) instruction letter that was printed on the back side of the cover letter, a
report form instruction sheet, a labeled report form, and a return envelope addressed to either NPC or NOD for
data capture. The report form carried a return due date of February 5, 2015. NPC was contracted to perform mail
packet preparation, initial mailout, and follow-up mailing to nonrespondents.

The follow-up mailing took place from NPC on February 19, 2015.

Telephone follow-up interviews to nonrespondents took place from March 2 to July 10, 2015 from a NASS Data
Collection Center.

Data collection for the 2014 CHS was coordinated with other NASS surveys. In some cases, if a horticultural
operation was also selected for a survey, NPC mailed the 2014 CHS materials to NASS Regional/Field Offices.
Office personnel were responsible for collecting the horticulture data and completing other survey report forms in
the most efficient way to reduce the number of contacts and minimize respondent burden.

REPORT FORM PROCESSING

Data Capture

NPC received and processed returned mail packets for the U.S. horticulture and floriculture report forms (14-
A0624 and 14-A0625). NASS staff on site at NPC provided technical guidance and monitored NPC processing
activities. All report forms returned to NPC were immediately checked in, using bar codes printed on the mailing
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label, and removed from follow-up report form mailings. All forms with any data were scanned and an image was
made of each page of a report form. Optical Mark Recognition (OMR) was used to capture categorical responses
and to identify the other answer zones in which some type of mark was present.

All forms were reviewed prior to data keying to identify inconsistencies and ensure the data could be keyed. Major
inconsistencies, respondent remarks, and blank forms were reviewed by analysts and adjusted prior to keying. In
some cases, report forms were mailed to regional field offices for further editing. All forms with any data were
scanned and an image was created for each page of the report form.

Data entry operators keyed data from the scanned images using OMR results that highlighted the areas of the
report forms with respondent entries. The keyer evaluated the contents and captured pertinent responses. Ten
percent of the captured data were keyed a second time for quality control. If differences existed between the first
keyed value and the second, an adjudicator handled resolution. The decision of the adjudicator was used to grade
the performance of the keyers, who were required to maintain a certain accuracy level.

The images and the captured data were transferred to NASS’s centralized network and became available to
regional field offices and headquarters on a flow basis. The images were available for use in all stages of review.
Images were computer generated for reports obtained from the telephone interviews and the Internet.

The NOD processed returned mail packets for all of the Hawaii horticulture report forms (14-A0627). All forms
with any data were keyed from image, scanned, and an image was created for each page of the report form.

Data Editing and Analysis

Captured data were processed through a computer formatting program, which verified that records were valid.
Rejected records were referred to analysts for correction. Accepted records were sent to a complex computer batch
edit process. Each execution of the computer edit in batch mode consisted of records from only one State and
flowed as the data were received from each data collection source.

The computer edit determined whether a reporting operation met the qualifying criteria to be counted as an in-
scope record. The edit examined each in-scope record for reasonableness and completeness and determined
whether to accept the recorded value for each data item or to take corrective action. Such corrective actions
included removing erroneously reported values, replacing an unreasonable value with a value consistent with other
reported data, or providing a value for an overlooked item. To the extent possible, the computer edit determined a
replacement value. Operations that failed to meet the qualifying criteria were categorized as out-of-scope. Out-of-
scope records that NASS had reason to believe might be in-scope (indications of recent and/or significant
horticultural activity reported on NASS surveys, for example) were referred to analysts for verification.

The edit systematically checked reported data section-by-section with the overall objective of achieving an
internally consistent and complete report. NASS subject-matter experts had previously defined the criteria for
acceptable data. Problems that could not be resolved within the edit were referred to an analyst for intervention.
Regional and field office analysts also participated using an interactive version of the edit program to submit
corrected data and immediately re-edit the record to ensure satisfactory resolution.

In some cases, respondents may have failed to provide all of the information requested, only indicating the
presence of an item but not the amount. These items were coded for computer imputation.

After the initial edit, an automated imputation program supplied missing data based on State or national averages.
A post-imputation computer edit was performed to ensure imputation actions provided acceptable results.
Instances where imputed data failed edit checks were referred to analysts for corrective action.

The complex edit ensured the full internal consistency of the record. Successfully completing the edit did not
provide insight as to whether the report was reasonable compared to other reports in the county. Analysts were
provided an additional set of tools to review record-level data across operations. These examinations revealed
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extreme outliers, large and small, or unique data distribution patterns that were possibly a result of reporting,
recording, or handling errors. Potential problems were researched and, when necessary, corrections were made and
the record interactively edited again.

ESTIMATION

Nonresponse Weighting

The 2014 Census of Horticultural Specialties is a census of every operation on the NASS Horticulture Sampling
Frame with at least $10,000 of horticultural sales indicated. Operations on the frame that had indicators of
horticultural sales below the $10,000 threshold were sampled at an average rate of 1 out of 8.

Although much effort was expended to obtain a response from each operation selected for the census, it was not
possible to obtain a complete set of responses. Nonresponse can lead to biases in published estimates because the
information concerning the horticultural enterprise production on the nonresponding operations could not be
factored into the estimates. Such estimates of totals will be biased low. To reduce this bias, NASS made
nonresponse adjustments to the initial weights of the responding operations. The nonresponse weight adjustment
increases the weight of responding operations to account for the data that would have been reported by the
nonresponding operations. This increased the estimates of totals obtained by the respondents and reduced this bias.

Conceptually, each operation on the sample begins the weighting process with an initial weight equal to the
inverse of the record’s probability of selection. Records with sales of $10,000 or more will have an initial weight
of 1 because they are selected with certainty. Records with sales less than $10,000 will have an initial weight of
about 8. If each operation selected for the census provided the requested data, the data could simply be multiplied
by each record’s initial weight then added up to attain an estimate for the total amount of the item of interest. In the
presence of nonresponse, nonresponse adjustments are computed and applied to the initial weights of the
responding operations resulting in a nonresponse-adjusted weight greater than the initial weight for these
operations. The initial weight of each nonresponding operation is then adjusted to zero. The adjustments are
computed in a manner that requires the sum of the nonresponse-adjusted weights across the responding operations
on the survey to equal the number of records on the sampling frame.

Nonresponse Weight-Adjustment Groups

To compute nonresponse adjustments, each operation on the mail list was placed in a weight-adjustment group.
Each operation was assigned to a group based on the characteristics used to define the group. It was necessary that
the characteristics that defined the weight-adjustment groups were available for responding and nonresponding
operations alike. Therefore, it was not possible to define weight-adjustment groups using data collected via the
CHS.

The information on the sampling frame was used to create the weight-adjustment groups and was a measure of the
horticultural economic size (HES). The basic definition of the weight-adjustment groups is given below:

Definition:

HES < $10,000

$10,000 < = HES < $50,000
$50,000 < = HES < $150,000
$150,000 < = HES < $250,000
$250,000 < =HES < $500,000
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$500,000 < =HES
Must Group (varies by State)

All records that were considered likely to be very large horticultural operations for a given State where considered
“must” cases and put in a special group. For all records in a must group, nonresponse adjustment was not allowed
and data were imputed for any of these records that did not respond. Must group definitions varied by State.

Nonresponse-Adjustment Computation

A separate nonresponse adjustment was calculated within each weight-adjustment group. All responding records
within each group received the same nonresponse adjusted weight. The nonresponse-adjustment was obtained by
dividing the sum of the initial weights across all the records in the group by the sum of the initial weights of the
responding operations in the group. If the sum of the initial weights across all records in the group was 50 and the
sum of the initial weights of all responding operations in the group was 40, the nonresponse-adjustment for the
responding operations was 50/40 or 1.25. The nonresponse-adjusted weight for all responding operations in the
group was the product of the initial weight and the nonresponse adjustment of 1.25. This was simply (1 x 1.25).
Note that 1.25*40=50, the sum of the initial weights for all records in the group.

The assumption made when computing nonresponse adjustments in this way was that within each weight-
adjustment group, the data that the nonrespondents would have provided had they responded were collectively
similar to the data provided by the respondents. This assumption was made somewhat more plausible because
operations in the same group shared similar characteristics with respect to the information used to define the group
- the HES.

Accounting for Misclassification

When conducting censuses, it is possible that respondents might inadvertently report some data in error.
Operations that really should be determined to be in-scope for the CHS, i.e., have at least $10,000 worth of
horticultural sales, might report on the CHS that their horticultural sales are less than the threshold. Conversely,
operations that report that they meet the threshold on the CHS might in fact not actually meet it and should be
considered out-of-scope for the census.

In order to measure the impact of misreporting scope status, NASS conducted a misclassification survey that
consisted of a small sample of CHS respondents. A small set of screener questions was asked to determine the true
scope for each of the operations selected for the misclassification survey. Using this methodology,
misclassification adjustments were computed and used to adjust the nonresponse weights of the CHS respondents
to account for reporting errors with respect to CHS scope status.

Coverage Weighting Adjustments

The target population for the 2014 CHS was all operations that had at least $10,000 of commercial horticultural
production in 2014. Unfortunately, it is impossible to compose a list of operations that is complete. Due to this
incompleteness of the mail list, data produced from it, even if perfectly corrected to account for nonresponse, will
still have a tendency to be biased downwards because operations not on the list would not have any representation.
This bias due to list incompleteness is called coverage bias, or more specifically, bias due to undercoverage of the
sampling frame.

To reduce the amount of this bias, an additional adjustment was calculated and applied to the nonresponse-
adjusted weight for each responding operation. This was called the coverage adjustment.
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Coverage Adjustment Computation

The majority of CHS respondents were also respondents on the 2012 Census of Agriculture. Operations that were
respondents to both censuses were assigned the census of agriculture coverage adjustment computed for the
operation in the 2012 Census of Agriculture. The coverage adjustment for CHS respondents that did not match the
census of agriculture were calculated using records with similar information that did match the census of
agriculture.

The coverage adjustment was then applied to the misclassification-adjusted nonresponse weight for each CHS
respondent record. This resulted in a fully-adjusted weight. The fully-adjusted weight attempts to correct for
nonresponse and misclassification bias, as well as coverage bias.

Summary Weights

Most of the fully-adjusted weights for the 2014 Census of Horticultural Specialties were not whole numbers
(integers). Using these weights to create the estimates published in the tables would result in fractional values.
These would be difficult to read and cause consistency problems between related tables. To avoid some of these
problems, summary weights were created by randomly moving the fully-adjusted weights up or down to an integer
in a way that preserved the overall sum of the fully adjusted weights. This process is called weight integerization.
The resulting summary weights were used to produce the numbers published in the tables.

MEASURES OF PRECISION AND ACCURACY OF THE ESTIMATES

The response rate is an indicator of quality of data collection. The response rate for the 2014 CHS was 60 percent
and is calculated by the ratio of completed records with $10,000 or more of horticultural sales divided by the
sample excluding records with less than $10,000 in horticultural sales. All numbers published in the tables were
estimates of particular characteristics of the entire population of horticultural operations. The true values of these
characteristics were unknown and unknowable. Even though an attempt was made to obtain a response from every
operation selected for the census and weight adjustments computed, the data produced by the census did not attain
the true values. This is due to the fact that weight adjustments are imperfect and the assumptions on which those
adjustments are made are imperfect as well. Hypothetically, if the entire census process was repeated over and
over again, each replication of the census would almost certainly produce a different result for the same true
population value every time. This is because each time the census is carried out, a different set of respondents
would be obtained, response rates would fluctuate, and calculated weight adjustments would not be exactly the
same.

It is possible to obtain an idea of how much this variation would be on average by calculating the estimate’s
variance. The estimated variance of an estimate gives a measure of the average squared random fluctuation that
would be seen in an estimate if the census was carried out multiple times. Because the variance measures random
fluctuation in squared units, the square root of the variance is computed to obtain a random fluctuation measure
that is in the same units as the original estimate. This is called the standard error (se) of the estimate. The standard
error can then be divided by the estimate itself to show the relative size of the standard error to the estimate. This
ratio is known as the coefficient of variation. If this ratio is small, the estimate is quite precise. If this ratio is large,
the estimate is imprecise. An estimate of 100 with a standard error of 2 would result in a relative standard error of
.02 or 2 percent. This would be a very precise estimate. An estimate of 100 with a standard error of 30 would
result in a relative standard error of 30 percent. This might be considered to be an imprecise estimate. The idea of
precision can be made a little more clear by stating that if the estimate is 100 with a standard error of 2, you could
be quite confident that the true population value would be in the interval 96 to 104 (within two standard errors of
the estimate).
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INTRODUCTION

History

The 2014 Organic Survey is a Census Special Study conducted by the U.S. Department of Agriculture's (USDA)
National Agricultural Statistics Service (NASS) in conjunction with USDA's Risk Management Agency (RMA).
This is the third organic production and practices survey NASS has conducted on the national level; the previous
data collection efforts were the 2011 Certified Organic Production Survey and the 2008 Organic Production
Survey.

The 2014 survey followed the 2012 Census of Agriculture, which reported that total organic product sales by
farms in the United States increased 83 percent between 2007 and 2012.

Uses of Survey Data

The primary purpose of the 2014 Organic Survey was to collect sales data information at the commodity level
along with acreage and production data for a variety of organic crop and livestock commaodities. Information was
also collected on marketing and agricultural practices, insurance practices, production expenses, and value-added
products. The 2014 survey collected data from U.S. farms and ranches that were certified organic, exempt from
organic certification, or transitioning to organic certification.

The information obtained from the survey is used by the agricultural industry and all levels of government to

prepare a wide variety of organic agriculture-related programs, economic models, legislative initiatives, market
analysis, and feasibility studies. These programs directly affect the life and communities of producers and help
improve agriculture production technologies and practices. Specific examples of benefits to producers include:

e Agencies such as USDA's RMA, use the data to evaluate and establish crop insurance programs for organic
producers.

e Farm organizations use the information to lobby Congress or State legislatures for funding and support of
organic production programs.

e Government, extension, and university scientists use the information to determine research needs.
e Suppliers to the organic industry use the data to plan production and marketing of new products.

Authority

This census of agriculture is required by law under the "Census of Agriculture Act of 1997," Public Law 105-113
(Title 7, United States Code, Section 2204g). The law authorizes the Secretary of Agriculture to conduct surveys
deemed necessary to furnish annual or other data on the subjects covered by the census. The 2014 Organic Survey
was conducted under the provisions of this section.

Organic Definition

The USDA National Organic Standards Board in 2000 determined a national standard that "organic" food must be
produced without the use of conventional pesticides, petroleum-based fertilizers, sewage-sludge-based fertilizers,
herbicides, pesticides, genetic engineering (biotechnology), antibiotics, growth hormones, or irradiation. Animals
raised on an organic operation must meet animal health and welfare standards, not be fed antibiotics or growth
hormones, be fed 100 percent organic feed, and must be provided access to the outdoors. Land must have no
prohibited substances applied to it for at least three years before the harvest of an organic crop. The National
Organic Standard states that all farms and handling operations that display the "USDA Organic" seal must be
certified organic by the State or by a private agency, accredited by the USDA, to ensure the National Organics
standards are followed. Farms that follow the National Organic Standards and have less than $5,000 in annual
sales can be exempt from certification. These exempt farms may use the term "organic” but may not use the
"USDA Organic" seal. The 2014 Organic Survey did not include organic handlers and processors.
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Data Comparability

The 2014 Organic Survey results reflect the industry as of the time the list was built and the 2014 production year.
Comparisons with other NASS publications and other non-NASS sources must allow for differences in reference
periods, organic definitions, and weighting methodologies. Comparisons to data from the 2012 Census of
Agriculture (COA) must allow for differences in reference periods. The 2012 COA provided information on the
number of farms and value of sales. The weighting methodology for the 2012 COA and the 2014 Organic Survey
included adjustments for nonresponse, coverage, and misclassification. The 2011 Certified Organic Production

Survey only included certified production while the 2014 Organic Survey includes certified, exempt, and
transitional organic farms. The 2008 Organic Production Survey did not include misclassification adjustments
which were performed for the 2014 Organic Survey.

Reference Period

Crop, livestock and poultry production, production expenses, production practices, insurance practices, and
marketing practices were measured for January 1, 2014, through December 31, 2014.

Respondent Confidentiality

In keeping with the provisions of Title 7 of the United States Code, no data were published that would disclose
information about the operations of an individual farm or ranch. All tabulated data were subjected to an extensive
disclosure review prior to publication. Any tabulated item that identifies data reported by a respondent or allowed
a respondent’s data to be accurately estimated or derived, was suppressed and coded with a "D." However, the
number of farms reporting an item was not considered confidential information and was provided even though
other information was withheld.

SURVEY POPULATION

The target population for the 2014 Organic Survey was all farms and ranches meeting the standards of the National
Organic Program (NOP) administered by the USDA's Agricultural Marketing Service (AMS). The 2014 Organic
Survey defined three organic operation groups - certified, exempt, and transitioning. A certified farm meets NOP
standards to market under the "USDA Organic" seal. An exempt farm also meets the criteria for marketing as
organic but, because of annual sales less than $5,000, is exempt from fees associated with certification. A
transitioning farm produces organic products by the NOP standards but has not met the three-year organic
practices requirement.

The 2014 Organic Survey mail list was built from several sources: all operations in the United States that indicated
they were certified, exempt, or transitioning to organic production, or showed potential, in the 2012 Census of
Agriculture; all operations included in the 2011 Certified Organic Survey; and producers on the 2013 Agricultural
Marketing Service Certified List. AMS locates and lists certified organic producers, processors, and handlers
meeting the standards of the NOP. Extensive review was conducted to identify and remove any duplication. The
final mail list included 16,992 farms that met the above criteria.

DEVELOPMENT OF THE REPORT FORM

Planning for the NASS organic survey began in the fall of 2013. Report form content was developed with
individuals from the organic industry and with representatives from other federal agencies. NASS pretested an
early draft of the report form by conducting cognitive interviews with organic producers. Results from the
cognitive interviews, along with recommendations from industry and federal representatives, were carefully
considered before the final 2014 Organic Survey report form was completed.
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DATA COLLECTION

Method of Enumeration

The 2014 Organic Survey was conducted primarily by mail. It was supplemented with Computer-Assisted Web
Interviewing (CAWI), Computer-Assisted Telephone Interviewing (CATI), and Computer-Assisted Personal
Interviewing (CAPI).

Report Form

A 16-page 2014 Organic Survey report form was designed to collect data from certified, exempt, and transitioning
farms as defined by the National Organic Program (NOP). The report form content was developed using questions
from the 2008 Organic Production Survey and the 2011 Certified Organic Production Survey, and from input from
USDA's Office of the Secretary and Risk Management Agency, as well as the organic industry. Cognitive testing
of the form was conducted in five States with operations in the target population prior to finalizing the report form.
The final report form collected information about organic production of field crops, vegetables, fruits, trees nuts,
berries, floriculture crops, nursery crops, mushrooms, Christmas trees, maple syrup, livestock and livestock
products, production practices, production expenses, marketing practices, value-added production, and other
information about an operation's characteristics.

Report Form Mailings and Respondent Follow-up

The initial mailout occurred in January 2015. The mail packet included a cover letter with instructions on how to
complete the survey online (an alternate reporting option) and response due date, a labeled report form, an
instruction sheet, and a return envelope. One follow-up mailout to nonrespondents occurred in February 2015.
Printing and mail packet preparations and the initial and follow-up mailouts were managed by the U.S. Census
Bureau's National Processing Center (NPC) in Jeffersonville, IN. Additional nonresponse interviews occurred via
telephone by three NASS Data Collection Centers and in person by National Association of State Departments of
Agriculture (NASDA) staff in March and April of 2015.

Data were collected for a select group of operations by the NASS Regional Field Offices (RFO). To minimize the
number of agency contacts, operations were included in this group if they were scheduled for contact for other
NASS agricultural surveys. Report forms were labeled at the NPC and sent to the RFOs in February 2015. RFO
staff and contracted NASDA employees collected data by personal enumeration or by phone from February 2015
through April 2015.

REPORT FORM PROCESSING

Data Capture

All report forms returned to NPC were immediately checked in using bar codes printed on the mailing label and
removed from the follow-up mailout. All forms with any data were scanned and an image was created for each
page of a report form. After the images were created, the data were keyed as reported from the paper form
received. Any inconsistencies and respondent remarks were reviewed by statisticians in the Regional Field Offices
and corrected, if necessary, during data editing and analysis.

Data Editing and Analysis

Data from each report form were processed through a computer edit which flagged inconsistent entries. Each
report with a flagged entry was reviewed by Regional Field Office (RFO) and/or Headquarters (HQ) statisticians.
Action was required for any record with reported data that were clearly incorrect, for example, in some cases,
respondents may have failed to provide all of the information requested, only indicating the presence of an item
but not the amount. These items were tagged for machine imputation.
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After the initial edit, an automated imputation program supplied missing data based on similar organic agricultural
data from a respondent in close geographic proximity. A post-imputation computer edit was performed to ensure
imputation actions provided acceptable results. Instances where imputed data failed edit checks were referred to
statisticians for corrective action.

The computer edit ensured the data on a report form were internally consistent. An analysis tool was provided to
examine the data across records to check for distributional irregularities and data outliers. Statisticians corrected
suspect data when necessary and re-edited the record.

ESTIMATION

NASS's goal was to produce organic agricultural totals for the publication that were fully adjusted for list
undercoverage, nonresponse, and misclassification. Although much effort was expended making the 2014 Organic

Survey mail list as complete as possible, the mail list did not include all U.S. organic farms, resulting in list
undercoverage. Some organic farm operators who were on the 2014 Organic Survey mail list did not respond to
the survey, despite numerous attempts to contact them. In addition, although each operation was classified as an
organic farm or non-organic farm based on the responses to the report form, some misclassification occurred; that
IS, some organic farms were classified as non-organic.

Nonresponse Weights

Not every organic farm that was contacted provided the requested data. Nonrespondents were accounted for in the
final data by increasing the survey weights of the respondents inversely to the proportion of nonrespondents.
Record-level list frame control data and 2012 Census of Agriculture State-level number of organic farms were
used to define weighting cells (strata) comprised of farms of similar size or production. The counts of survey
respondents and nonrespondents were used to compute the adjustment factor for the weighting cell. The
methodology assumed nonresponse was random. For example, a weighting cell has 100 farms of which 80
responded and 20 did not. Every respondent would have its original weight of 1 increased to 1.25 (100/80) to
represent the farms not responding.

An error was identified in the telephone data collection instrument that caused 1,283 respondents to not be asked
the transitional acreage questions in Section 16 of the report form. The error was remedied and every effort was
made to recontact the respondents. An additional weight was applied to the successfully recontacted respondents
for values in Section 16 of the report form only to account for those respondents that we were not able to recontact.
The calculation methodology was the same as the overall nonresponse weight methodology.

Undercoverage Weights

The 2012 COA was used to adjust for undercoverage. The records of respondents to the 2014 Organic Survey
were matched to the records responding on the 2012 COA organic production section. For the records that
responded as having organic production on both the 2014 Organic Survey and on the 2012 COA, the
undercoverage weights from the 2012 COA were applied to the 2014 Organic Survey response. These records
were used to build a regression model of undercoverage weights using 2014 Organic Survey responses. For each
2014 Organic Survey response that did not match to a 2012 COA record, the estimated weight from the regression
model was that record's undercoverage weight. Because the 2014 Organic Survey list of exempt organic operations
was not as complete as the 2012 COA list, the undercoverage weight did not fully adjust for undercoverage of
exempt organic operations. Thus, the number of exempt organic operations was not fully represented.
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Misclassification Weights

At the conclusion of data collection, NASS attempted to contact the farms that reported no organic production to
verify that the farm was accurately classified as a non-organic farm. As a result of this effort, NASS was able to
calculate the rate of non-organic misclassification and found that the rate was consistent across the states. The
reciprocal of the rate of non-organic misclassification was applied to all of the responses reporting no organic
production to define the misclassification weight in the 2014 Organic Survey.

MEASURES OF SURVEY QUALITY

The response rate is one indicator of the quality of a data collection. It is generally assumed that if a response rate
is close to a full participation level of 100 percent, the potential for nonresponse bias is small, although this has
been questioned recently in the literature.

The response rate for the 2014 Organic Survey was 63 percent. Results of the 2014 Organic Survey were subject to
nonsampling errors. Sources of nonsampling errors include respondent reporting errors, recording errors, errors in
data capture, or errors in action taken during editing and imputation. Extensive efforts were made to minimize
these types of errors.
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INTRODUCTION

History

The 2014 Tenure, Ownership, and Transition of Agricultural Land (TOTAL) Survey is a comprehensive study of
all land, including non-operator landlords of agricultural land. This survey is a follow on component of the Census
of Agriculture program. NASS conducted the TOTAL survey in collaboration with the Economic Research
Service (ERS).

The TOTAL survey collected information about both farmers and ranchers who rented agricultural land to other
farmers and ranchers, as well as agricultural landlords who did not farm. The survey covered land ownership
income, expense, debt, asset, demographic, and other landlord characteristics to provide detailed information from
all agricultural land owners.

The last time these type of data were collected was in 1999 in the Agricultural Economics and Land Ownership
Survey (AELOS).

Uses of Survey Data

Data from the TOTAL survey are used by Congress when developing or changing farm programs. In addition, the
data are used to produce estimates of sector-wide production expenditures and other components of income. These
components of income were used in constructing the estimates of income which were transmitted to the U.S.
Department of Commerce, Bureau of Economic Analysis, by the USDA Economic Research Service (ERS) for
use in constructing economy-wide estimates of Gross Domestic Product. The data are also used to construct
demographic data on the owners and operators of farm land in the United States.

Authority

The census of agriculture is required by law under the "Census of Agriculture Act of 1997," Public Law 105-113
(Title 7, United States Code, Section 2204g). The law authorizes the Secretary of Agriculture to conduct surveys
deemed necessary to furnish annual or other data on the subjects covered by the census. The 2014 TOTAL survey
was conducted under the provisions of this section.

Landlord Definitions

Operator Landlord. Operator landlords were farming and ranching operators who rented out land for agricultural
purposes and operated a farm or ranch in 2014. The summary data for operator landlords were based on indications
from the Operator Landlord version of TOTAL. For the purpose of this survey, landlords were either operator or
non-operator.

Non-operator Landlord. Non-operator landlords were individuals, partnerships, corporations, trusts or other
entities that rented out owned land for agricultural purposes, but did not operate a farm or ranch in 2014. The
summary data for non-operator landlords were based on indications data from the Non-operator Landlord version
of TOTAL. For the purposes of this survey, landlords were either operator or non-operator.

Data Comparability

The last time these types of data were collected was in 1999 in the Agricultural Economics and Land Ownership
Survey (AELOS). While the two surveys collected similar data, there were differences in how the surveys were
sampled, conducted, and summarized. For example, due to changes in the U.S. agriculture sector, the TOTAL
survey included trust ownerships, which were not counted in AELOS. As a result of this and other changes in the
survey process, most TOTAL data were not directly comparable to earlier survey data on this topic.
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Reference Period

The TOTAL survey data collection began in January 2015 and concluded in April 2015 with further analysis and
review continuing until the results were published on August 31, 2015. The survey covered operations that had an
ownership interest in agricultural land for the 2014 calendar year. Data on estimated market value of the land,
buildings, machinery, and equipment were reported for December 31, 2014.

Respondent Confidentiality

In keeping with the provisions of Title 7 of the United States Code, no data were published that would disclose
information about the operations of an individual farm or ranch. All tabulated data were subjected to an extensive
disclosure review prior to publication. Any tabulated item that identified data reported by a respondent or allowed
a respondent’s data to be accurately estimated or derived, was suppressed and coded with a "D." However, the
number of farms reporting an item was not considered confidential information and was provided even though
other information was withheld.

SURVEY POPULATION

Operator Landlord

The target population for the operator landlord component of the TOTAL survey was all agricultural
establishments with more than $1,000 in agricultural sales (or potential sales). NASS used a dual frame approach,
consisting of list frame and area frame components, to provide coverage of this target population. From this
population, a subset of operations rented out land to others.

NASS maintains a list of farm and ranch operators, known as the list frame. NASS is constantly seeking new
operations from outside list sources confirmed to be qualifying farms before being added to the list. A profile,
known as control data, of each operation is maintained which indicates what the farm has historically produced
and a general indication of size. This information allows NASS to define list-frame sampling populations that are
specific to each survey and employ advanced and more efficient sample designs.

The TOTAL Operator Landlord list sample was selected based on a calculated Farm Value of Sales (FVS). All
farms on the list frame with an estimated FVS of $1,000 or more were eligible. Precision of the value of sales
control data was not necessary because it was used to stratify similar list operations into homogenous groups.

NASS utilized the Sequential Interval Poisson (SIP) sampling method to select the TOTAL Operator Landlord
sample. In a SIP sample design, each operation is assigned a Permanent Random Number (PRN) between 0 and 1
from a uniform distribution. A sample can be defined as all operations falling within a specified range of PRNs.
This provides a mechanism to control overlap across multiple surveys. Target samples sized by Farm Value of
Sales (FVS) strata determined the probability of selection for each operation.

The area frame contained all land in the United States (except Alaska and Hawaii) and was therefore complete for
the TOTAL operator landlord component. The land was stratified according to intensity of agriculture using
satellite imagery. Land in each stratum was divided into segments of roughly one square mile. Segments were
optimally allocated and sampled to effectively measure crops and livestock. Annually, NASS conducts the June
Area Survey and conducts face-to-face interviews of every individual who operates or owns land within a sampled
area segment. All farms and ranches found operating in these segments were checked to see if they were included
in the TOTAL operator landlord survey list frame so that the target population was completely represented.

The U.S. sample size for the operator landlord component of the TOTAL survey was 41,205. Each sampling unit
was assigned a sampling weight which was used to create the survey estimates.

140 HISTORY 2012 CENSUS OF AGRICULTURE



Non-operator Landlord

The target population for the non-operator landlord component of the TOTAL survey was all landowners who
rented out agricultural land, but did not operate land themselves. These types of operations were not commonly
maintained in the NASS list or area frames. In order to build a frame, NASS used its area frame to determine
sampling units.

The area frame contained all land in the Unites States (except Alaska and Hawaii) and was therefore complete for
the TOTAL non-operator landlord component. The land was stratified according to intensity of agriculture using
satellite imagery. Land in each stratum was divided into segments of roughly one square mile. Segments were
optimally allocated and sampled to effectively measure crops and livestock. Annually, NASS conducts the June
Area Survey and conducts face-to-face interviews of every individual who operates or owns land within a sample
area segment.

Approximately 15,000 June Area Survey segments, along with administrative information, were used to identify
these landlord only entities. Entities on the frame without a valid address or without positive acres were excluded
from the sampling population. After the list of landlord only operations was built, a stratified, simple random
sample was drawn. The TOTAL strata were based on the area frame design strata, which was stratified by land
use. The majority of samples in a State were allocated to the cultivated land use strata. All records were included
in the sample for States with 500 or fewer records in the sampling population. Each operation was assigned a
sampling weight which was used to create the survey estimates.

The U.S. sample size was 20,176 for the TOTAL landlord only component of the TOTAL survey. Each sampling
unit was assigned a sampling weight which was used to create the survey estimates.

DEVELOPMENT OF THE REPORT FORM

Planning for the 2014 TOTAL Survey began in 2014. Extensive correspondence, discussions, and meetings took
place with representatives of the Economic Research Service regarding report form content. Evaluations and
content from the 1999 Agricultural, Economics, and Land Ownership Survey were considered. After initial input
was solicited from stakeholders, drafts of the report forms were developed. The objectives of cognitive testing
were to find out whether respondents were able to correctly interpret questions as well as navigate through the
report forms efficiently. Results of the testing led to a number of minor updates before final report forms were
established.

DATA CHANGES

The last time these type of data were collected was in 1999 in the Agricultural Economics and Land Ownership
Survey (AELOS). While the two surveys collected similar data, there were differences in how the surveys were
sampled, conducted, and summarized. For example, due to changes in the U.S. agriculture sector, the TOTAL
survey included trust ownerships, which were not counted in AELOS. As a result of this and other changes in the
survey process, most TOTAL data are not directly comparable to earlier survey data on this topic.

DATA COLLECTION

Method of Enumeration

For consistency across modes, the paper report form versions were considered the masters and the web and
Computer-Assisted Telephone Interviewing (CATI) instruments were built to model the paper instruments. ERS
played a significant role in the development of report forms. Report form content and format were evaluated by
NASS and ERS. When significant changes to either the content or format were proposed, a NASS survey
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methodologist pre-tested the changes for usability. Prior to the start of data collection, the web and CATI
instruments were thoroughly tested.

All federal data collections require approval by the Office of Management and Budget (OMB). NASS must
document the public need for the data, show the design applies sound statistical practice, ensure the data do not
already exist elsewhere, and show that the public is not excessively burdened. The TOTAL survey report forms
displayed an active OMB number that gave NASS the authority to conduct the survey, as well as a statement of the
purpose of the survey and the use of the data being collected. The report forms included a response burden
statement that gave an estimate of the time required to complete the form, a confidentiality statement that the
respondent’s information was protected from disclosure, and a statement saying that response to the survey was
required by law.

In addition to asking the specific economic and cost of production questions, all survey instruments collected
information to verify the sampled unit, determine any changes in the name or address, identify any partners to
detect possible duplication, verify the operation still qualifies for the target population, and identify any additional
operations operated by the sampled operator.

Report Forms

NASS used two report form versions for the TOTAL survey. These versions were printed at the National
Processing Center (NPC). One form focused on operator landlords who also rented out land for agricultural
purposes and the other form focused on non-operator landlords. Both versions identified 25 core States, based on
the highest cash receipts by State over a three year period. The core States were: Alabama, Arkansas, California,
Florida, Georgia, Idaho, Illinois, Indiana, lowa, Kansas, Kentucky, Michigan, Minnesota, Mississippi, Missouri,
Nebraska, North Carolina, North Dakota, Ohio, Oklahoma, Pennsylvania, South Dakota, Texas, Washington, and
Wisconsin. The remaining 23 States surveyed were combined at a regional level so that regional estimates could
be published. Alaska and Hawaii were not surveyed.

Report Form Mailings and Respondent Follow-up

Operator Landlord — The operator landlord report form, along with a pre-survey letter, was mailed to respondents
in late December 2014. Mail, web, telephone, and face-to-face interview modes of data collection were utilized.
Respondents who failed to return their survey by the end of January 2015 were mailed a followup report form at
that time. In late February 2015, NASS began face-to-face enumeration. Data collection continued into late April
2015.

Non-operator Landlord — The landlord only report form, along with a pre-survey letter, was mailed to respondents
in late December 2014. Mail, web, telephone, and face-to-face interview modes of data collection were utilized.
Respondents who failed to return their survey by the end of January 2015 were mailed a followup report form at
that time. In the middle of February 2015, NASS began phone interview follow-up with nonrespondents. In early
March 2015, NASS began face-to-face enumeration to attempt data collection on nonrespondents. Data collection
continued into late April 2015.

Since the non-operator landlord sample was area based, it was possible that the same landowner appeared in
multiple segments. In order to reduce the burden on the respondent, NASS identified these owners and collected
only one report form. Data from the completed report form were replicated onto other reports for the same owner
prior to nonresponse adjustment.

REPORT FORM PROCESSING

Data Capture

All report forms returned to the National Processing Center were immediately checked in using bar codes printed
on the mailing label and removed from the follow-up mailout. All forms with any data were scanned and an image
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was created for each page of a report form. After the images were created, the data were keyed as reported from
the paper form received. Any inconsistencies and respondent remarks were reviewed by statisticians in the
Regional Field Offices and corrected, if necessary, during data editing and analysis.

Data Editing and Analysis

As survey data were collected and captured, they were edited for consistency and reasonableness using automated
systems. Reported data were first edited as a “batch” of data when first captured. The edit logic ensured
administrative coding followed the methodological rules associated with the survey design. Relationships between
data items on the survey were verified. The edit determined the status of each record to be either “dirty” or
“clean.” Dirty record were either updated or certified by an analysist as accurate. Corrected data were reedited
interactively. Only clean records were eligible for analysis tools and summary.

Edited economic and cost of production data were processed through an interactive analysis tool that displayed
data for all reports by report form item. The tool provided various scatter plots, tables, charts, and special
tabulations that allowed the analyst to compare an individual record to other similar records within their State and
region. These tools made outliers and unusual data relationships evident and Regional Field Office and
Headquarters staff reviewed them to determine if they were correct. Suspect data found to be in error were
corrected, while data found to be correct were kept.

ESTIMATION

Headquarters statisticians executed a summary that generated core State, regional, and national level indications
for operator and non-operator landlords. RFO and HQ statisticians were responsible for performing a detailed
review of their survey results. Any irregularities that were revealed by the summary were investigated and, if
necessary, resolved.

There were several types of data that NASS published for this survey. Published data included the number of acres
rented out, types of acres rented out, acres under conservation easement, rights sold and leased, disposal of land,
along with other acreage data. Rights leased and sold, disposal of land, and land acquisition data were available for
all land owners. Acreage data were also published using categorical variables such as the type of rental agreement
and how often the lease was renewed. Financial data such as total production expenses and rent received were also
published. The accompanying coefficient of variation (CV) for each data item was also published. Values
represented in dollars were rounded to the nearest $1,000.

Nonsampling Errors

Nonsampling errors are present in any survey process. These errors include reporting, recording, editing, and
imputation errors. Steps were taken to minimize the impact of these errors, such as report form testing,
comprehensive interviewer training, validation and verification of processing systems, detailed computer edits, and
the analysis tool.

Nonresponse Adjustment

Some producers refused to participate in the survey, others could not be located during the data collection period,
and some submitted incomplete reports. These nonrespondents were accounted for in order to make accurate

estimates as described below for each of the two versions. Item level nonresponse was accounted for by imputing
data where there were missing values. NASS used a multivariate imputation algorithm to impute the missing data.

Operator Landlord — Unit level nonresponse was accounted for using calibration. Calibration is a weighting
technique used in survey sampling to adjust the survey weights for sampled elements so that the weighted sum of a
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set of benchmark variables equals a pre-determined set of values for the population. The input to the calibration
algorithm used for the TOTAL operator landlord component was the weights generated from the sampling
procedures. Sampling weights were calculated based on numerous factors so that the sample allocation could be
representative of the entire population of farms at the State level for the 25 leading cash receipts States and at the
regional level for all other States. Due to survey nonresponse and the possibility of disproportionate responses
across different farm types and economic sales classes, weights were adjusted through a calibration algorithm.
Calibration adjusts the sampling weights so that the expanded data will match several known commodity,
livestock, and farm number published totals. This ensured that the expense data collected accurately represented
the expense breakdowns for all farm types and farm sizes and also covered the expenses for the entire target
population.

Non-operator Landlord — Unit level nonresponse was accounted for using a single variable calibration technique.
Calibration is a weighting technique used in survey sampling to adjust the survey weights for sampled elements so
that the weighted sum of a set of benchmark variables equals a pre-determined set of values for the population.
The input to the calibration algorithm used for the TOTAL non-operator landlord component was the weights
generated from the sampling procedures. Due to survey nonresponse, weights were adjusted through a calibration
algorithm. Calibration for the landlord only component adjusted the sampling weights in two phases.

The first phase multiplied the sampling weight by the ratio of acres owned inside the segment to all owned acres
rented out. The acres owned inside the segment was obtained geospatially. The all owned acres rented out
component was obtained from the survey response.

The second phase multiplied the adjusted sampling weight from the first phase by the ratio of non-operator
landlord acres target to the sum of reported non-operator landlord acres at a State and strata level. The landlord
only acres target was established as acres rented from others minus acres rented to others from the 2012 Census of
Agriculture. The reported landlord only acres were summed across State and strata levels to reflect the amount
actually reported by respondents. This ensured that the data collected accurately represented the estimates of the
entire target population.

Estimators

The TOTAL survey utilized direct expansions for all survey indications. For both the list and area frame
respondents, direct expansions were calculated by summing the reported or imputed values weighted by the
calibration weights. Variance estimates were computed for all expansions. The all landlord direct expansion and
variance were the sum of the estimates from the operator landlord and non-operator landlord portions of the
TOTAL survey.

Outliers

NASS conducted a formal review of outliers found in the data for the 25 core States. Outliers may be caused by
aging control data resulting in misstratification, data errors, or the nonresponse and calibration adjustments to the
sampling weight.

Operator Landlord — A preliminary calibration and summary were run and any individual records accounting for
0.5 percent of the national expansion for total expenses or 2.5 percent of a regional expansion for total expenses
were tagged as outliers. After verifying the data were not misrecorded or mishandled, background information on
these outliers was compiled and presented to a National Outlier Board. This Board was a team of NASS and ERS
analysts that met to discuss the national outliers and form a consensus on a course of action. Most outliers trace
back to unique situations that do not exist in the target population as often as a large calibrated sample weight
indicates. The Board looked at other reports of the same type and sales class as the reported data on the outlier.
The Board examined the weights of the comparable reports and most often overrode the outlier’s weight with the
median weight of the comparable reports. After the extreme outliers were addressed, the Board reviewed the
national totals by expense category following the same methodology and, when necessary, overrode the outlier’s

144 HISTORY 2012 CENSUS OF AGRICULTURE



weight with the median weight of the comparable reports. Finally, headquarters staff examined outliers found at
the State level for the published expense categories. A determination was made as to whether a weight adjustment
was justified. Adjustments were not made to all outliers, but they were reviewed closely for accuracy. Once all
adjustments were made, the calibration program was executed again to create the final set of weights for summary
purposes.

Non-operator Landlord — A preliminary calibration and summary were run and any individual records accounting
for 1.0 percent of the national unexpanded estimate for value of land and buildings, or 5.0 percent of a regional
unexpanded estimate for value of land and buildings, or 10.0 percent of the State unexpanded estimate for value of
land and buildings, or 2.0 percent of the State unexpanded estimate for six other key published variables were
tagged as outliers. These unexpanded outliers were determined to be very large and unique operations that were
not representative of others within their State. Most of the weights for these records were adjusted to the result of
nonresponse adjustment phase one (see Nonresponse Adjustment). If one of the records identified as an outlier in
this stage was a replicated record, the weight was set to zero on all replicates. Therefore, no additional nonresponse
adjustment was applied to these records.

Next, another preliminary calibration and summary were run and any individual records accounting for 1.0 percent
of the national expansion for value of land and buildings, or 5.0 percent of a regional expansion for value of land
and buildings, or 10.0 percent of the State expansion for value of land and buildings, or 2.0 percent of the State
expansion for six other key published variables were tagged as outliers. These expanded outliers were adjusted to
the 1st quantile weight of other records within their State and strata as long as at least four other records existed. If
less than five records existed within a particular State and strata, two strata were merged together and calibration
was re-run and the aforementioned adjustment protocol was followed.

MEASURES OF SURVEY QUALITY

Under the guidance of the Statistical Policy Office of the Office of Management and Budget (OMB), the U.S.
Department of Agriculture’s (USDA) National Agricultural Statistics Service (NASS) provides data users with
quality metrics for its published data series. The accuracy of data products may be evaluated through sampling and
nonsampling error. The measurement of error due to sampling was evaluated by the coefficient of variation for
each estimated item. Nonsampling error was evaluated by response rates and the percent of the estimate from
respondents.

Sample size is the number of observations selected from the population to represent a characteristic of the
population. Operations that did not have the item of interest or were out of business at the time of data collection
were excluded.

Response rate is the proportion of the sample that completed the census. This calculation follows Guideline 3.2.2
of the Office of Management and Budget Standards and Guidelines for Statistical Surveys (Sept 2006).

Coefficient of variation is a measure of the relative amount of error associated with a sample estimate.
Specifically, it is the standard error of a point estimate divided by that estimate, generally multiplied times 100 so
that it can be reported as a percentage. This relative measure allows the reliability of a range of estimates to be
compared. For example, the standard error is often larger for large population estimates than for small population
estimates, but the large population estimates may have a smaller coefficient of variation (CV), indicating a more
reliable estimate. Every estimate for the TOTAL project has a corresponding CV published with it. NASS
identified the following index to use when evaluating coefficient of variation for TOTAL.

e High Reliability Estimate. Coefficient of Variation (CV) less than 15 percent.
¢ Medium Reliability Estimate. Coefficient of Variation (CV) between 15 percent and 29.9 percent.
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e Low Reliability Estimate. Coefficient of Variation (CV) 30 percent or higher. Caution should be used when
using this estimate in any form. Please consult NASS for more information or guidance.
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INTRODUCTION

The 2015 Local Food Marketing Practices Survey was designed to collect data related to the marketing of foods
directly from farm producers to consumers or retailers who then sell directly to consumers. The 2015 Local Food
Marketing Practices Survey was first time NASS conducted this survey.

Uses of Survey Data

Local foods were linked to many USDA priorities — including enhancing the rural economy, the environment, food
access and nutrition, and strengthening agricultural producers and markets. USDA stakeholders, including farmers
and ranchers, various levels of government, and related businesses and organizations, benefited from the new
information. The data were used for decisions and programs that supported local and regional food systems,
including:

e USDA Agricultural Marketing Service’s Farmers Market Promotion Program, Local Food Promotion
Program, Specialty Crop Block Grants Program.
e USDA Farm Service Agency’s Microloan Program.

e USDA Food Insecurity Nutrition Incentives Program, a collaboration between USDA’s National Institute of
Food and Agriculture and USDA’s Food and Nutrition Service

e USDA Food and Nutrition Service’s efforts to expand EBT availability at farmers markets
e State and local agencies’ support and promotion of local food markets
e Farmers’ and ag organizations’ business and marketing strategies

e Researchers’, extension’s and university members’ local foods research
SURVEY POPULATION

The 2015 Local Food Marketing Practices Survey was designed to collect data related to the marketing of foods
directly from farm producers to consumers, institutions, retailers who then sold directly to consumers, and
intermediate markets who sold locally or regionally branded products. The primary purpose of the 2015 Local
Food Marketing Practices Survey was to produce benchmark statistics on the number of operations that sold using
direct marketing channels, the value of those foods sales, and marketing practices. The survey’s scope excluded
abnormal farms such as grazing associations; Indian reservations; government operated units such as hospitals and
prisons; research farms; university and other school farms; and church farms. The survey was administered in all
50 States.

Sampling

The survey sampling frame was comprised of two independent frames which enabled a measure of coverage. The
first frame included all farms on NASS’s List Frame, and entities on NASS’s List Frame that were identified as
potentially being in the target population.

The second frame was produced by the Multi-Agency Collaboration Environment (MACE). The MACE sampling
frame comprised potential local food operations derived from publically available web-based information. The
MACE list was used to measure NASS’s List Frame undercoverage via a capture-recapture estimation technique.

148 HISTORY 2012 CENSUS OF AGRICULTURE



Sample Stratification
Operations were stratified into one of the following groups:

e Farms in the target population that had a local food marketing practice sales measure of size.
e Farms in the target population that did not have a local food marketing practice sales measure of size.

e Entities in the target population that did not have a local food marketing practice sales measure of size (not part
of groups A or B above).

e All other farms (not part of groups A, B, or C).

Records in group A were stratified by State and local marketing practice sales and records in group D were
stratified by State and the likelihood to engage in local foods marketing practices. Groups B and C and MACE
records were stratified by State.

Mark-Recapture Sampling Design was used to derive sample size from the NASS and MACE sampling frames,
however, the NASS and MACE samples were selected independently. The 2015 Local Food Marketing Practices
Survey U.S. sample size, after adjusting for an expected 70 percent response rate, was 44,272.

DEVELOPMENT OF THE REPORT FORM

All federal data collections require approval by OMB. To receive approval for the 2015 Local Food Marketing
Practices Survey, NASS documented the public need for the data, showed the survey design applied sound
statistical practices, ensured the data did not exist elsewhere, and showed that the public would not be excessively
burdened. The survey report form displayed an active OMB number that gave NASS the authority to conduct the
survey, as well as a statement of the purpose of the survey and the use of the data being collected. The report form
included a response burden statement that gave an estimate of the time required to complete the form as well as a
confidentiality statement that the respondent’s information was protected from disclosure.

For consistency across modes, the paper report form version was considered the master and the web and telephone
interviewing instruments were built to model the paper instrument. The USDA Economic Research Service, Rural
Development, Agricultural Marketing Service, as well as representatives from the Know Your Farmer, Know
Your Food Task Force played significant roles in the development of the report form. Report form content and
format were evaluated by NASS through a specifications process, where requests for changes were evaluated and
approved or disapproved. A NASS survey methodologist also conducted cognitive interviews before finalization
of the report form.

DATA COLLECTION

All data collection instruments were tested prior to the start of data collection. In addition to asking marketing
practice questions, all survey instruments collected information to verify the sampled unit, determined any changes
in the name or address, and verified the operation still qualified for the target population.

Report Form Mailings and Respondent Follow-up

Respondents received a pre-survey postcard in March 2016. The report form, cover letter, instructions for web
reporting, and pre-survey postcard, were mailed from the Census Bureau’s National Processing Center (NPC) in
Jeffersonville, IN in April 2016. Mail, web, telephone, and face-to-face interview modes of data collection were
utilized for the survey. Completed forms were returned to NASS’s National Operations Division (NOD).
Respondents who did not return their survey by the end of May 2016 were sent a follow-up mailing at that time. In
June 2016, NASS began face-to-face and telephone enumeration for remaining nonrespondents. Data collection
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concluded in August 2016.
DATA EDITING AND ANALYSIS

As survey data were collected, captured, and keyed by NOD staff, they were edited for consistency and
reasonableness using automated systems. Reported data were edited as a batch of data when first captured. The
edit logic ensured administrative coding followed the methodological rules associated with the survey design.
Relationships between data items on the survey were verified. The edit determined the status of each record as
either “dirty” or “clean.” Dirty records were either updated or certified by an analyst as accurate. Corrected data
were then reedited interactively by the Regional Field Offices.

Clean data were processed through an interactive analysis tool that displayed data for all reports by report form
item. The tool provided various scatter plots, tables, charts, and special tabulations that allowed the analyst to
compare an individual record to other similar records within the appropriate State and region. These tools made
outliers and unusual data relationships evident and NASS Regional Field Office and Headquarters staff reviewed
them to determine if they were correct. Suspect data found to be in error were corrected, while data found correct
were kept.

ESTIMATION

Nonsampling Errors

Nonsampling errors are present in any survey process. These errors include reporting, recording, editing, and
imputation errors. Steps were taken to minimize the impact of these errors, such as report form testing,
comprehensive interviewer training, validation and verification of processing systems, detailed computer edits, and
the analysis tool.

Weighting Methodology

The survey utilized nonresponse weighting, coverage weights, and misclassification weights. These weights were
then combined with the sample weight and went through a calibration process to determine the final weight for
each record.

Nonresponse Weights

When conducting a sampled survey, not all the operations selected in the sample will provide the requested
information. Bias is introduced if these records are not taken into consideration for the final results. To compensate
for this situation, a nonresponse weight was calculated. A nonresponse weight adjustment will increase the weights
of the responding operations inversely proportioned to those records that did not respond.

To calculate the nonresponse weight adjustment for this survey, the data were first classified as records that were
identified on the NASS List Frame only and records identified on both the NASS List Frame and the MACE
frame. The records were then grouped into the sampling region. The counts of the operations that responded to the
survey were used to calculate the adjustment for each group. The methodology assumed that the nonresponse was
random.

Nonresponse Adjustment = Total number sampled / Total number responded

Coverage Weights

While NASS makes every effort to keep a complete and up to date list of all the farms in the United States, there
are always farms coming in and out of business. Due to the fluid nature of the agriculture industry, it is difficult to
create a frame that is complete. To account for the undercoverage of the sampling frame, the survey used a
capture-recapture methodology similar to that used in the 2012 Census of Agriculture. The capture-recapture
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procedure utilized two independent lists to assess undercoverage of the NASS List Frame. These two lists were the
NASS list frame and a list of potential local foods operations built by MACE. Records from these lists were linked
based on operation name, address, phone number, or other detail of the operations.

Coverage probabilities were estimated using logistic regression to determine the probability that an in-scope record
was on the NASS List Frame. To do this the in-scope sampled records from the MACE frame were used to fit a
logistic regression model. The model used included the marketing channel. Once a model was fit, coverage
probabilities were predicated for all sampled in-scope records on the NASS List Frame. These probabilities
represented the probability the record was contained by the NASS List Frame.

Misclassification Weights

When collecting data, it was possible that the respondent inadvertently reported data in error. At the conclusion of
the data collection, a quality control check on a subset of respondents to the survey was conducted to determine if
the presence of local food sales data collected was consistent. A record was considered to have a misclassification
if the presence of local food sales from the original reported data did not match the quality control check.
Misclassification was adjusted for operations that indicated that they had local food sales as well as operations that
indicated no local food sales. Using the data collected, a misclassification weight was calculated, representing the
proportion of records that had a change in data reported. The misclassification weight was applied to all the
respondents in the survey.

Final Weights and Calibration
The final weights for the in-scope farms on the NASS List Frame were calculated as:

Final Weight = Sample Weight x Nonresponse Adjustment x Coverage Adjustment x Misclassification
Adjustment

However, once the final weights were calculated, it was found that because some of the sample probabilities were
small in some sampling categories, several of the final weights were largely inflated. To reduce the effects of these
records on the estimators, calibration was used to redistribute these weights and reduce standard errors of the
resulting estimates. Target numbers were established for categories of interest.

The targets used for calibration were:

e Total number of local foods operations

e Total value of sales from local foods products

e Total number of operations with sales directly to consumers

e Total value of operations to consumer sales

e Total number of operations with direct to consumer with local sales in between $1 - $9,999

e Total number of operations with direct to consumer with local sales in between $10,000 - $100,000

e Total number of operations with direct to consumer with local sales > $100,000

e Total number of operations in all other marketing channels with local sales in between $1 - $9,999

e Total number of operations in all other marketing channels with local sales in between $10,000 - $100,000
e Total number of operations in all other marketing channels with local sales > $100,000

An algorithm was used to redistribute final weights while providing a maximum weight that records could obtain.

The algorithm adjusted the weights such that the sum of the calibrated weights met the target values within some
error. To obtain the optimal maximum weights, the procedure was repeated for a sequence of maximum weight
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values. The value that minimized the sum of the absolute error between the sum of the calibrated weights and the
target values was used as the maximum possible weight. The maximum possible weight that records were allowed
to take was 550. ‘Must’ records (records with a sample probability of 1) had a maximum weight of 10. Once the
records were calibrated, the values of interest were estimated by summing the weights for records belonging to the
category of interest.

MEASURES OF SURVEY QUALITY

The accuracy of data products may be evaluated through sampling and nonsampling error. The measurement of
error due to sampling in the current period is evaluated by the coefficient of variation (CV) for each estimated
item. Nonsampling error was evaluated by response rates and the percent of the estimate from respondents.

e Sample size: number of observations selected from the population to represent a characteristic of the
population.

e Response rate: proportion of the sample that completed the survey. This calculation follows Guideline 3.2.2. of
the Office of Management and Budget Standards and Guidelines for Statistical Surveys (Sept 2006).

e Coefficient of variation: measure of the relative amount of error associated with a sample estimate.
Specifically, it is the standard error of a point estimate divided by that estimate, generally multiplied times 100
so that it can be reported as a percentage. This relative measure allows the reliability of a range of estimates to
be compared. For example, the standard error is often larger for large population estimates than for small
population estimates, but the large population estimates may have a smaller CV, indicating a more reliable
estimate. Every estimate for the Local Food Marketing Practices Survey project had a corresponding CV
published with it.

The response rate for respondents taken from the MACE frame was 51.7 percent. The response rate for
respondents taken from the NASS list frame was 57.7 percent. Samples from the MACE frame and the NASS list
frame were drawn independently and overlap in operations is included in both the sample size and the response
rate calculations for both frames.
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DISCLOSURE REVIEW

After tabulation and review of the aggregates, a comprehensive disclosure review was conducted. NASS is
obligated to withhold, under Title 7, U.S. Code, any total that would reveal an individual’s information or allow it
to be closely estimated by the public. Cell suppression was used to protect the cells that were determined to be
sensitive to a disclosure of information. Farm counts are not considered sensitive and are not subject to disclosure
controls.

Based on agency standards, data cells were determined to be sensitive to a disclosure of information if they
violated either of two criteria rules. The threshold rule was violated if the data cell contained less than three
operations. For example, if only one farmer produced turkeys in a county, NASS could not publish the county total
for turkey inventory without disclosing that individual’s information. The dominance rule was violated if the
distribution of the data within the cell allowed a data user to estimate any respondent’s data too closely. For
example, if there were many farmers producing turkeys in a county and some of them were large enough to
dominate the cell total, NASS could not publish the county total for turkey inventory without risking disclosing an
individual respondent’s data. In both of these situations, the data were suppressed and a “(D)” was placed in the
cell in the census publication table. These data cells were referred to as primary suppressions.

Since most items were summed to marginal totals, primary suppressions within these summation relationships
were protected by ensuring that there were additional suppressions within the linear relationship that provided
adequate protection for the primary. A detailed computer routine selected additional data cells for suppression to
ensure all primary suppressions were properly protected in all linear relationships in all tables. These data cells
were referred to as complementary suppressions. These cells were not themselves sensitive to a disclosure of
information, but were suppressed to protect other primary suppressions. A “(D)” was also placed in the cell of the
census publication table to indicate a complementary suppression. A data user could not determine whether a cell
with a (D) represented a primary or a complementary suppression.

Field office analysts reviewed all complementary suppressions to ensure no cells had been withheld that were vital
to the data users. In instances where complementary suppressions were deemed critically important to a State or
county, analysts requested an override and a different complementary cell was chosen.

ABBREVIATIONS AND SYMBOLS

The following abbreviations and symbols are used throughout the tables:

Figure 15.1 List of Abbreviations and Symbols

- Represents zero. (NA) | Not available.
(D) Withheld to avoid disclosing data for individual farms. X) Not applicable.
H) Coefficient of variation is greater than or equal to 99.95 2 Less than half of the unit shown.

percent or the standard error is greater than or equal to
99.95 percent of mean.

(L) Coefficient of variation is less than 0.05 percent or the cwt Hundredweight.
standard error is less than 0.05 percent of the mean

(10) Independent city. sg. ft. | Square feet
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PUBLICATION OVERVIEW

The census of agriculture collects and disseminates comprehensive, complete statistics on U.S. agriculture to the
general public, government offices, farm organizations, agribusinesses, and Congress.

Results of the 2012 Census of Agriculture were published in a series of reports that provided data at the national,
State, and county (or equivalent) levels for the United States.

2012 Census of Agriculture data were released in the following three specific report volumes:

e GEOGRAPHIC AREA SERIES (Volume 1)
e SUBJECT SERIES (Volume 2)
e SPECIAL STUDIES (Volume 3)

PUBLICATION MEDIA

The 2012 Census of Agriculture Publication Program was designed to make census data available to users as
economically and in as many formats as possible. Data were released in a variety of media formats including
downloadable data from the NASS website in text, PDF, and CSV formats. Additionally, data were also available
in Quick Stats, an online statistical database.

Internet - Data were available online at the NASS website
https://www.agcensus.usda.gov/Publications/2012/index.php in the following formats:

e TXT - Document information in plain text only.

e PDF — Portable Document Format information that includes the text, fonts, images, and graphics which
compose the document.

e (CSV - Comma-Separated Values file in a simple text format for a database table. Each record in the table is
one line of the text file. Each field value of a record is separated from the next with a comma. CSV is a simple
file format that was widely supported and often used to transfer information from a database program to a
spreadsheet.

Quick Stats — Data in the Quick Stats application provided the public with an ad-hoc query tool to search and
display the census of agriculture data in an interactive and innovative format.

PRELIMINARY REPORT

This preliminary 2012 Census of Agriculture report included selected data for farmers, ranchers, and their
operations for each State and the Nation. Responses were summarized at the state and national level and no
individual farm data are revealed.

This report provided a first look at national and state estimates. These preliminary estimates were subject to minor
change when the final comprehensive census results were released due to a continuation of comprehensive census
review of all items to the county level. The preliminary data was released at the USDA Ag Outlook Forum in
Arlington, VA on February 20, 2014. These data were subsequently released online in TXT, PDF, and CSV
formats and were made available through local NASS field offices. This report is no longer available to data users.
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SPECIFIC REPORTS

Geographic Area Series (Volume 1)

The Volume 1 Geographic Area Series, State and County Data series (AC-12-A-1 to 52, included final State and
county (or equivalent) detailed data for the 50 States, United States Summary, and Puerto Rico. The U.S., States,
and Puerto Rico reports were released and available online in TXT, PDF, and CSV formats. Data were also
available in Quick Stats.

These reports included data on number and size of farms; crop production; livestock, poultry, and their products;
tenure, age, and primary occupation of principal operator; type of organization; value of products sold,;
government payments plus market value of agricultural products sold; production expenses; direct marketing;
landlord expenses; computer use; production contracts; fertilizers and chemicals; machinery and equipment; farm
labor and migrant workers; value of land and buildings; agricultural activity on American Indian reservations;
grain and storage capacity; land use; irrigation; organic farming; the North American Industry Classification
System (NAICS); and more.

U.S. Summary and State Report (AC-12-A-51)

e Chapter 1. National-level data
e Chapter 2. State-level data

State and County Reports (AC-12-A-1 to 50)

e Chapter 1. State-level data
e Chapter 2. County-level data

Puerto Rico (AC-12-A-52) — Includes data for the whole island and by municipio.

Subject Series (Volume 2)
The 2012 Census of Agriculture subject series included ten products:

Agricultural Atlas

Ranking of Congressional Districts

American Indian Reservations

Watersheds

History

Specialty Crops

Specialty Crops for Outlying Areas: Puerto Rico
Typology

Years on Present Farm of Principal Operator

10 Special Organics Tabulation

© o No s WD PRE

Agricultural Atlas (AC-12-S-1). This report presented maps that graphically illustrated a profile of the Nation’s
agriculture at the county-level in a series of multi-color pattern and dot maps. Ag Atlas maps were available in the
following areas for the 2012 Census of Agriculture: crops and plants, economics, farms, livestock and animals, and
operators. The maps were released on the Internet in PDF and GIF formats.

Ranking of Congressional Districts (AC-12-S-2). The Congressional Districts Ranking report presented selected
2012 Census of Agriculture statistics ranked by the congressional districts of the 113th Congress. The statistics
included operator characteristics, farm characteristics, selected livestock, and selected crops harvested. Data were
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released on the Internet in text, PDF, and CSV formats.

American Indian Reservations (AC-12-S-5). The American Indian Reservations provided selected 2012 Census
agricultural and demographic reservation-level data for all farms on American Indian reservations. The statistics
included farms and land in farms; tenure; market value of agricultural products sold; production expenses; selected
livestock and poultry; operators by days worked off-farm, average age, and primary occupation; and more. Data
were released on the Internet in text, PDF, and CSV formats.

Watersheds (AC-12-S-6). The Watersheds publication provided data for 38 individual land characteristics that
were published at the 6-digit Hydrologic Unit Code (HUC) boundaries for the contiguous 48 States, Alaska, and
Hawaii. The data tables reflected the:

e number of farms;

e land in farms;

e cropland harvested;

e irrigated acres;

e acres treated with fertilizer;

e acres treated with chemicals;

e selected crop acreage; and

e inventory of selected livestock.

The maps used throughout the report were provided by the U.S. Geological Survey (USGS). Data were released on
the Internet in text, PDF, and CSV formats.

History (AC-12-S-7). The 2012 History publication provided a detailed description of the planning and execution
of the 2012 Census of Agriculture and related series. The report discussed the history of the agriculture census,
mail list preparation, content determination, the public awareness campaign, data collection and processing, data
quality, and census release details. This document was available on the Internet in PDF format.

Specialty Crops (AC-12-S-8). The Census of Agriculture Specialty Crop publication provided data that
supplemented the 2012 Census of Agriculture, Volume 1, Geographic Area Series publications. As a service to
agricultural and economic data users, the 2012 data for specialty crops were published at the U.S. and State-level.
Section 101 of the Specialty Crops Competitiveness Act of 2004 (7 U.S.C. 1621 note) and amended under section
10010 of the Agricultural Act of 2014, Public Law 113-79 (the Farm Bill) defined specialty crops as “fruits and
vegetables, tree nuts, dried fruits, and horticulture and nursery crops (including floriculture).” Eligible plants must
be cultivated or managed and used by people for food, medicinal purposes, and/or aesthetic gratification to be
considered specialty crops. Data were released on the Internet in text and PDF formats.

Specialty Crops for Outlying Areas: Puerto Rico (AC-12-S-9). The Specialty Crops for the U.S. Outlying Areas
included data for Puerto Rico. Section 101 of the Specialty Crops Competitiveness Act of 2004 (7 U.S.C. 1621
note) and amended under 10010 of the Agricultural Act of 2014, Public Law 113-79 (the Farm Bill) defined
specialty crops as “fruits and vegetables, tree nuts, dried fruits, and horticulture and nursery crops (including
floriculture).” Eligible plants must be cultivated or managed and used by people for food, medicinal purposes,
and/or aesthetic gratification to be considered specialty crops. Data were released on the Internet in text and PDF
formats.

Typology (AC-12-S-10). Typology data provided selected statistics from the 2012 Census of Agriculture by a
typology that groups farms with similar characteristics. The typology categories were defined by the USDA
Economic Research Service. Data were released on the Internet in text and PDF formats.
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Years on Present Farm of Principal Operator: 2012 (AC-12-S-11). This report published selected 2012 Census
of Agriculture statistics of farms by the number of years the principal operator operated any part of the operation.
Data were released on the Internet in text and PDF formats.

Special Organics Tabulation. This report published selected census statistics on operators and farm
characteristics of all farms and farms with organic sales.

Special Studies (Volume 3)

The Volume 3, Special Studies series consisted of the following products: 2013 Farm and Ranch Irrigation Survey
(FRIS), 2013 Census of Aquaculture, 2014 Census of Horticultural Specialties, 2014 Organic Survey, 2014
Tenure, Ownership, and Transition of Agricultural Land (TOTAL), and the 2015 Local Food Marketing Practices
Survey.

2013 Farm and Ranch Irrigation Survey (AC-12-SS-1). The 2013 Farm and Ranch Irrigation (FRIS) Survey
publication contained irrigation data for the United States, for individual States, and for the 20 Water Resources
Areas (WRA). It represented the results from a sample survey of farm and ranch operators who reported using
irrigation in the 2012 census. Data included:

acres irrigated,;

e yields of specified crops;

e method of distribution;

e quantity and source of water used,;

e number and depth of wells;

e pumps used in moving water;

e energy use, and

e expenditures for maintenance and investment.

In the 2008 survey, operations that reported any horticultural sales in the 2007 Census of Agriculture were not
included in the General FRIS data tables. In the 2013 survey, operations with horticultural sales in the 2012
Census of Agriculture were included in all FRIS tables. The report was available online in text, PDF, and CSV
files. Data were also available in Quick Stats.

2013 Census of Aquaculture (AC-12-SS-2). The 2013 Census of Aquaculture provided statistics about the U.S.
aquaculture industry at national, regional, and State levels. The data collected included production methods, water
acres and sources, production, sales, point of first sale outlets, and aquaculture for restoration, conservation,
enhancement, or recreational purposes. The report was available online in text, PDF, and CSV files. Data were
also available in Quick Stats.

2014 Census of Horticultural Specialties (AC-12-SS-3). The 2014 Census of Horticultural Specialties provided
data collected from all horticultural specialty operations on the number of establishments, value of sales of
horticultural products, types of horticultural products, and kinds of horticultural businesses for the United States
and States. The report was available online in text, PDF, and CSV files. Data were also available in Quick Stats.

2014 Organic Survey (AC-12-SS-4). The 2014 Organic Survey responded to the intense need for detailed
industry data. The survey collected data from operations that reported organic production of acres in transition to
organic production in the census of agriculture. Data included organic crop and livestock commaodities, marketing
and agricultural practices, insurance practices, production expenses, and value-added products for the calendar
year 2014. The report was available online in text, PDF, and CSV files. Data were also available in Quick Stats.
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2014 Tenure, Ownership and Transition of Agricultural Land (TOTAL), (AC-12-SS-5). The 2014 Tenure,
Ownership, and Transition of Agricultural Land (TOTAL) Survey was a comprehensive study of all land,
including non-operator landlords of agricultural land. The TOTAL survey collected information about farmers and
ranchers who rented agricultural land to other farmers and ranchers, as well as agricultural landlords who did not
farm. The survey provided detailed information on agricultural landlords’ and land owners’ acres rented out,
income, expenses, debt, assets, demographic information, and land transfer plans. Data were available in Quick
Stats only.

2015 Local Food Marketing Practices Survey (AC-12-SS-6). The 2015 Local Food Marketing Practices Survey
was the first-ever survey conducted by USDA’s National Agricultural Statistics Service to produce benchmark
data about local food. Information collected included the number of agricultural operations in the United States
that produced local foods, the value of local food sales, and marketing practices and expenses. This census study
provided data on the production and marketing of locally and regionally produced agricultural food products, as
directed under the 2014 Farm Bill. Data were available in Quick Stats only.

OTHER PRODUCTS

Selected Volume 1 data were published in other formats. These products included the following: State and County
Profiles; Congressional District Profiles; Race, Ethnicity, and Gender Profiles; Municipio Profiles for Puerto Rico;
Rankings of Market Value of Agricultural Products Sold (national and State tables); and a series of topical Census
highlights about the characteristics, conditions, and trends among U.S. farms and farmers.

State and County Profiles provided a snapshot of agriculture activity by State and by all counties within a State.
Statistics included number of farms, land in farms, market value of commodities produced, a listing of the top
crops and livestock within the State or county, along with a host of other information that detailed the importance
of agriculture in the specified areas.

Congressional District Profiles provided a snapshot of agriculture activity by each State’s congressional districts.
Data included number of farm operators and farms, land in farms, average size of farms, irrigated land, market
value of products sold, gross income-farm related sources, government payments, value of sales by commodity
groups, top livestock inventory items, top crop items, and other economic and operator characteristics.

Race, Ethnicity, and Gender Profiles (REG) provided a snapshot of agriculture activity for minority
populations, such as Women, Hispanics, Asian, and Black farm operators. This product came in response to the
USDA'’s emphasis on program availability to small or socially disadvantaged farmers.

Municipio Profiles for Puerto Rico provided a snapshot of agriculture activity for each municipio of Puerto Rico.
Data included land and number of farms, average size of farms, market value of products sold, government
payments, value of sales by commodity groups, top livestock inventory items, top crop items, and other economic
and operator characteristics.

Rankings of Market Value of Agricultural Products Sold provided selected statistics from the 2012 Census of
Agriculture ranked by value of sales within each State. The ranked data included crops, livestock and livestock
products.

Census Highlights were summaries that highlighted key topics from the 2012 Census of Agriculture. Highlights
combined narrative and data to illustrate trends among U.S. farmers and agricultural operations. Highlights were
available on the census publication website.

Another online resource was the Desktop Data Query Tool 2.0, a downloadable desktop application.
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Desktop Data Query Tool 2.0 allowed data users to query by census table or browse additional cross-tabulation
tables not available in Quick Stats. All data queries were downloadable as CSV files for use in spreadsheets.

Additionally, for the 2012 Census of Agriculture, NASS partnered with ERS to develop Ag Census Web Maps, an
online application that allowed access to key census data through a collection of interactive maps.

Ag Census Web Maps application assembled maps and statistics from the 2012 Census of Agriculture in five
broad categories: crops and plants, economics, farms, livestock and animals, and operators. The web maps
corresponded to some, but not all of the Agricultural Atlas maps. The Ag Census Web Maps allowed data users to
access county-level census data. The maps and accompanying data helped users visualize, download, and analyze
census of agriculture data in a geospatial context.

2012 CENSUS PUBLICATIONS RELEASE DATES

Figure 15.2 2012 Census Publications Release Dates

2012 Census Publications Release Date
2012 Census of Agriculture Preliminary Release February 20, 2014
U.S. Summary and State Report (AC-12-A-51) May 2, 2014

Chapter 1. National-level data

Chapter 2. State-level data

State and County Reports (AC-12-A-1 to 50) May 2, 2014
Chapter 1. State-level data

Chapter 2. County-level data

Quick Stats 2.0 May 2, 2014

Desktop Data Query Tool 2.0 May 2, 2014
Ranking: Market Value Ag Products May 2, 2014

Ag Census Highlights May 2, 2014 (and on)
State and County Profiles May 29, 2014
Agricultural Atlas (AC-12-S-1) May 2, 2014
Outlying Areas Data (AC-12-A-52) June 27, 2014

Puerto Rico and Municipios (Part 52)

2012 Congressional District Profiles (AC-12-S-4) July 28, 2014
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Race, Ethnicity and Gender Profiles

August 29, 2014

American Indian Reservations (AC-12-S-5)

August 29, 2014

Ag Census Web Maps

September 26, 2014

2013 Census of Aquaculture (AC-12-SS-2)

September 29, 2014

Special Organics Tabulation

September 30, 2014

2013 Farm and Ranch Irrigation Survey (AC-12-SS-1)

November 13, 2014

Watersheds (AC-12-5-6)

November 24, 2014

2012 Congressional District Rankings (AC-12-S-2)

January 22, 2015

Typology (AC-12-5-10)

January 29, 2015

Specialty Crops (AC-12-S-8)

February 13, 2015

Specialty Crops for Outlying Areas: Puerto Rico (AC-12-S-9)

February 13, 2015

Years on Present Farm of Principal Operator (AC-12-S-11)

February 25, 2015

2014 Tenure, Ownership and Transition of Agricultural Land (TOTAL) (AC-12-SS-5)

August 31, 2015

2014 Organic Survey (AC-12-S5-4)!

September 17, 2015

2014 Census of Horticultural Specialties (AC-12-SS-3)

December 14, 2015

2014 State Specific Organic Survey

May 10, 2016

Land Use Practices

July 28, 2016

2014 State Specific Horticultural Specialties

August 31, 2016

2015 Local Food Marketing Practices Survey (AC-12-SS-6)

December 20, 2016

History (AC-12-S-7)

March 15, 2017

1 The 2014 Organic Survey was originally released September 17, 2015. NASS discovered a number of record-level errors in the report,

therefore, the publication was re-issued on April 21, 2016 reflecting the statistically significant corrections.
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PROGRAMS POSTPONED

Due to the sequestration impact on the census program, data collection was eliminated for censuses in outlying
areas including the elimination of the 2012 Census of Agriculture in Guam, U.S. Virgin Islands, American Samoa,
and the Commonwealth of the Northern Mariana Islands (Volume 1, Geographic Area Series, Parts 53-56).
Additionally, zip code tabulations (Volume 2, Subject Series, Part 3) were also eliminated for the 2012 Census of
Agriculture due to budgetary constraints.

Outlying Areas (except Puerto Rico)

These publications would have provided island and area-level data on production and value of agriculture for
Guam, U.S. Virgin Islands, American Samoa, and the Commonwealth of the Northern Mariana Islands.

Zip Code Tabulations

This product would have provided tabulation by ZIP code for the total market value of products sold; number of
farms by size; land in farms; inventory of cattle, calves, hogs, and pigs; cropland harvested; and selected crops.
Zip code data for the 2007 Census of Agriculture was available in Quick Stats only.

CUSTOM TABULATIONS

Custom-designed tabulations were available when data were not published elsewhere. These tabulations were
developed to individual user specifications on a cost-reimbursable basis and shared with the public.

All special studies and custom tabulations were subjected to a thorough disclosure review prior to release to
prevent the disclosure of any individual respondent data. Requests for custom tabulations were submitted via the
internet from the NASS home page, by mail, or by e-mail to:

Data Lab
National Agricultural Statistics Service
Room 6436A, Stop 2054
1400 Independence Avenue, S.W.
Washington, D.C. 20250 — 2054

or

Datalab@nass.usda.gov
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APPENDIX A. PROVISIONS RELATING TO THE 2012 CENSUS OF AGRICULTURE

OVERVIEW

The 2012 Census of Agriculture and follow-on censuses and surveys were conducted under the provisions of Title
7 U.S.C. Prior to the 2007 Census of Agriculture, the census program was conducted under the provisions of Title
13 U.S.C. This change in legal authority resulted from the transfer of the census of agriculture from the U.S.
Department of Commerce to the U.S. Department of Agriculture. Essentially, the provisions to conduct censuses
and its components were the same.

In addition, the 2012 Census of Agriculture and follow-on censuses and surveys were conducted under the
Confidential Information Protection and Statistical Efficiency Act of 2002 (Title V, Public Law 107-347,
December 17, 2002).

Applicable sections of Title 7 U.S.C. as they relate to the 2012 Census of Agriculture follow.
Provisions of Title 7, Chapter 55, United States Code — Department of Agriculture
Section 2204g. Authority of Secretary of Agriculture to conduct census of agriculture
(a) Census of agriculture required

(1) In general
In 1998 and every fifth year thereafter, the Secretary of Agriculture shall take a census of agriculture.

(2) Inclusion of specialty crops

Effective beginning with the census of agriculture required to be conducted in 2008, the Secretary shall
conduct as part of each census of agriculture a census of specialty crops (as that term is defined in section 3
of the Specialty Crops Competitiveness Act of 2004 (7 U.S.C. 1621 note; Public Law 108-465).

(b) Methods

In connection with the census, the Secretary may conduct any survey or other information collection, and
employ any sampling or other statistical method, that the Secretary determines is appropriate.

(c) Year of information

The information collected in each census taken under this section shall relate to the year immediately
preceding the year in which the census is taken.

(d) Enforcement
(1) Fraud

A person over 18 years of age who willfully gives an answer that is false to a question, which is
authorized by the Secretary to be submitted to the person in connection with a census under this section,
shall be fined not more than $500.

Refusal or neglect to answer questions
A person over 18 years of age who refuses or willfully neglects to answer a question, which is authorized
by the Secretary to be submitted to the person in connection with a census under this section, shall be
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fined not more than $100.
(2) Social Security number

The failure or refusal of a person to disclose the person’s Social Security number in response to a request
made in connection with any census or other activity under this section shall not be a violation under this
subsection.

(3) Religious information

Notwithstanding any other provision of this section, no person shall be compelled to disclose information
relative to the religious beliefs of the person or to membership of the person in a religious body.

(e) Geographic coverage
A census under this section shall include —
(1) each of the several States of the United States;

(2) as determined appropriate by the Secretary, the District of Columbia, the Commonwealth of Puerto Rico,
the Commonwealth of the Northern Mariana Islands, the United States Virgin Islands, and Guam; and

(3) with the concurrence of the Secretary and the Secretary of State, any other possession or area over which
the United States exercises jurisdiction, control, or sovereignty.

(f) Cooperation with Secretary of Commerce
(1) Information provided to Secretary of Agriculture

On a written request by the Secretary of Agriculture, the Secretary of Commerce may provide to the
Secretary of Agriculture any information collected under title 13 that the Secretary of Agriculture
considers necessary for the taking of a census or survey under this section.

(2) Information provided to Secretary of Commerce

On a written request by the Secretary of Commerce, the Secretary of Agriculture may provide to the
Secretary of Commerce any information collected in a census taken under this section that the Secretary of
Commerce considers necessary for the taking of a census or survey under title 13.

(3) Confidentiality

Information obtained under this subsection may not be used for any purpose other than the statistical
purposes for which the information is supplied. For purposes of sections 9 and 214 of title 13, any
information provided under paragraph (2) shall be considered information furnished under the provisions
of title 13.

(g) Regulations
A regulation necessary to carry out this section may be promulgated by —

(1) the Secretary of Agriculture, to the extent that a matter under the jurisdiction of the Secretary is involved,
and

(2) the Secretary of Commerce, to the extent that a matter under the jurisdiction of the Secretary of Commerce
is involved.

Section 2276. Confidentiality of information

(2) Authorized disclosure
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In the case of information furnished under a provision of law referred to in subsection (d) of this section, neither
the Secretary of Agriculture, any other officer or employee of the Department of Agriculture or agency thereof, nor
any other person may—

(1) use such information for a purpose other than the development or reporting of aggregate data in a manner
such that the identity of the person who supplied such information is not discernible and is not material to
the intended uses of such information;

(2) disclose such information to the public, unless such information has been transformed into a statistical or
aggregate form that does not allow the identification of the person who supplied particular information; or

(3) .in the case of information collected under the authority described in subsection (d) (12) of this section,
disclose the information to any person or any Federal, State, local, or tribal agency outside the Department
of Agriculture, unless the information has been converted into a statistical or aggregate form that does not
allow the identification of the person that supplied particular information.

(b) Duty of Secretary; immunity from disclosure; necessary consent

(1) In carrying out a provision of law referred to in subsection (d) of this section, no department, agency,
officer, or employee of the Federal Government, other than the Secretary of Agriculture, shall require a person
to furnish a copy of statistical information provided to the Department of Agriculture.

(2) A copy of such information—
(A) shall be immune from mandatory disclosure of any type, including legal process; and

(B) shall not, without the consent of such person, be admitted as evidence or used for any purpose in
any action, suit, or other judicial or administrative proceeding.

(c) Violations; penalties

Any person who shall publish, cause to be published, or otherwise publicly release information collected
pursuant to a provision of law referred to in subsection (d) of this section, in any manner or for any purpose
prohibited in section &! (a) of this section, shall be fined not more than $10,000 or imprisoned for not more
than 1 year, or both. soin original. Probably should be “subsection”.

(d) Specific provisions for collection of information
For purposes of this section, a provision of law referred to in this subsection means—

(1) the first section of the Act entitled “An Act authorizing the Secretary of Agriculture to collect and publish
statistics of the grade and staple length of cotton”, approved March 3, 1927 (7 U.S.C. 471) (commonly
referred to as the “Cotton Statistics and Estimates Act”);

(2) the first section of the Act entitled “An Act to provide for the collection and publication of statistics of
tobacco by the Department of Agriculture”, approved January 14, 1929 (7 U.S.C. 501);

(3) the first section of the Act entitled “An Act to provide for the collection and publication of statistics of
peanuts by the Department of Agriculture”, approved June 24, 1936 (7 U.S.C. 951);

(4) section 203(g) of the Agricultural Marketing Act of 1946 (7 U.S.C. 1622 (q));

(5) section 526(a) of the Revised Statutes (7 U.S.C. 2204 (a));

(6) the Act entitled “An Act providing for the publication of statistics relating to spirits of turpentine and
resin”, approved August 15, 1935 (7 U.S.C. 2248);
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(7) section 42 of title 13;

(8) section 4 of the Act entitled “An Act to establish the Department of Commerce and Labor”, approved
February 14, 1903 (15 U.S.C. 1516);

(9) section 2 of the joint resolution entitled “Joint resolution relating to the publication of economic and
social statistics for Americans of Spanish origin or descent”, approved June 16, 1976 (15 U.S.C. 1516a);

(10) section 3(e) of the Forest and Rangeland Renewable Resources Research Act of 1978 (16 U.S.C. 1642
(e);

(11) section 22049 of this title; or

(12) section 302 of the Rural Development Act of 1972 (7 U.S.C. 1010a) regarding the authority to collect
data for the National Resources Inventory.

(e) Information provided to Secretary of Commerce
This section shall not prohibit the release of information under section 2204q (f) (2) of this title.

PROVISIONS OF TITLE, Public Law 107-347, United States. Code — Confidential Information Protection
and Statistical Efficiency Act of 2002

Section 512. Limitations on Use and Disclosure of Data and Information

(a) USE OF STATISTICAL DATA OR INFORMATION.—Data or information acquired by an agency under a
pledge of confidentiality and for exclusively statistical purposes shall be used by officers, employees, or agents
of the agency exclusively for statistical purposes.

(b) DISCLOSURE OF STATISTICAL DATA OR INFORMATION.—

(1) Data or information acquired by an agency under a pledge of confidentiality for exclusively statistical
purposes shall not be disclosed by an agency in identifiable form, for any use other than an exclusively
statistical purpose, except with the informed consent of the respondent.

(2) A disclosure pursuant to paragraph (1) is authorized only when the head of the agency approves such
disclosure and the disclosure is not prohibited by any other law.

(3) This section does not restrict or diminish any confidentiality protections in law that otherwise apply to data
or information acquired by an agency under a pledge of confidentiality for exclusively statistical purposes.

(c) RULE FOR USE OF DATA OR INFORMATION FOR NONSTATISTICAL PURPOSES.—A statistical
agency or unit shall clearly distinguish any data or information it collects for nonstatistical purposes (as
authorized by law) and provide notice to the public, before the data or information is collected, that the data or
information could be used for nonstatistical purposes.

(d) DESIGNATION OF AGENTS.—A statistical agency or unit may designate agents, by contract or by entering
into a special agreement containing the provisions required under section 502(2) for treatment as an agent
under that section, who may perform exclusively statistical activities, subject to the limitations and penalties
described in this title.

Section 513. Fines and Penalties

Whoever, being an officer, employee, or agent of an agency acquiring information for exclusively statistical
purposes, having taken and subscribed the oath of office, or having sworn to observe the limitations imposed by
section 512, comes into possession of such information by reason of his or her being an officer, employee, or agent
and, knowing that the disclosure of the specific information is prohibited under the provisions of this title, willfully
discloses the information in any manner to a person or agency not entitled to receive it, shall be guilty of a class E
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felony and imprisoned for not more than 5 years, or fined not more than $250,000, or both.
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APPENDIX B. DEFINITIONS AND EXPLANATIONS

The following definitions and explanations provide a detailed description of specific terms and phrases used in the
2012 Census of Agriculture and its follow-ons. Items in the publication tables which carry the note "See text" also
are explained. Report form section number references refer to the regional version. Many of the definitions and
explanations are the same as those used in earlier censuses.

Acres and quantity harvested:

Crops were reported in whole acres, except for the following crops that were reported in tenths of acres: tobacco,
nursery and greenhouse crops in the open, vegetables including potatoes and sweet potatoes, fruit and nut crops
including land in orchards, and berries; and in Hawaii, coffee. Totals for crops reported in tenths of acres were
rounded to whole acres at the aggregate level during the tabulation process. Nursery and greenhouse crops grown
under glass or other protection were reported in square feet and are published in square feet.

If two or more crops were harvested from the same land during the year (double cropping), the acres were counted
for each crop. Therefore, the total acres of all crops harvested could exceed the acres of cropland harvested. An
exception to this procedure was hay.

When more than one cutting of hay was taken from the same acres, the acres were counted only once. If there were
multiple cuttings of one type of hay production, e.g. two cuttings of alfalfa for dry hay, acreage was reported once
but the quantity harvested includes all cuttings. Acreage cut and tons harvested for both dry hay and haylage,
silage, or greenchop was reported for each crop. For interplanted crops or "skip-row" crops, acres were reported
according to the portion of the field occupied, whether by a crop or whether it was idle land. If a crop was
interplanted in an orchard or vineyard and harvested, then the entire orchard or vineyard acreage was reported
under the appropriate fruit crop and the interplanted estimated crop acreage was reported under the appropriate
crop.

If a crop was planted but not harvested, the acres were not reported as harvested. These acres were reported in the
"land" section on the report form under the appropriate cropland items - cropland on which all crops failed or were
abandoned, cropland in cultivated summer fallow, cropland idle or used for cover crops or soil-improvement but
not harvested and not pastured or grazed, or other pasture and grazing land that could have been used for crops
without additional improvements. This does not include fruit and nut orchards, vineyards, berries, acres in
production for cut Christmas trees, and acres in production for short rotation woody crops that were not harvested.
Acreage in these commaodities were included in cropland harvested whether the crop was harvested or not.
Abandoned orchards were reported as cropland idle, not as harvested cropland, and the individual abandoned
orchard crop acres were not reported.

Crops that were only hogged or grazed were reported as "Other pasture and grazing land that could have been used
for crops without additional improvements.” Crop residue left in fields after the 2012 harvest and later hogged or
grazed was reported as cropland harvested and not as other pasture and grazing land that could have been used for
crops.

Quantity harvested was not obtained for crops such as fruits and nuts, berries, vegetables and melons, and nursery
and greenhouse crops.
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Age of operator:

See Farms by age and primary occupation of operator.

Agri-tourism and recreational services:

See Total income from farm-related sources, gross before taxes and expenses.

Agricultural products sold directly to individuals for human consumption:

See Value of agricultural products sold directly to individuals for human consumption.

All (multiple) operators:

See Operator.

All food sales made using direct marketing practices:

Value of sales include the edible agricultural sales an operation produced and sold through the appropriate direct
marketing channel. Sales were reported before the deduction of expenses, marketing fees, or taxes. Sales also
include the estimate of the value of any crop or livestock bartered directly to consumers for services of other
goods.

All haylage, grass silage, and greenchop (tons):

See Haylage, grass silage, and greenchop, all.

All other production expenses:

See Total farm production expenses.

American Indian and Alaska Native farm operators, total:

Data are reported in Chapter 1, tables 60 through 70, and Chapter 2, table 50. In Chapter 1, table 60 data include
farm characteristics for principal operator reporting one race only, table 61 data include farm characteristics
reported for a maximum of three operators reporting American Indian or Alaska Native alone or in combination
with other races, table 62 data are reported for principal operator only, table 63 include data for a maximum of
three operators for those operators that reported only one race.

In Chapter 2, table 50 data are reported for a maximum of three operators reported in the operator characteristics
section. The individual operators were added to the Census Mail List (CML) for most reservations. Those
reservations that did not include all the individual operators on the CML were identified and the data for the entire
reservation, including the data for the operators that would have met the definition of a farm, were collected on one
report form. The count of reservations and the number of operators that were reported on these reservations are
included in Appendix A, Table D of the U.S. Summary and State Report (AC-12-A-51).

Amount from State and local government agricultural program payments:

See Total income from farm-related sources, gross before taxes and expenses.

Amount from Conservation Reserve, Wetlands Reserve, Farmable Wetlands, and Conservation Reserve
Enhancement Programs:
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See Land enrolled in the Conservation Reserve Program (CRP), Wetlands Reserve Program (WRP), Farmable
Wetlands Program (FWP), or Conservation Reserve Enhancement Program (CREP).
Amount spent to repay CCC loans:

This is a new item for 2012. Farming operations that receive a CCC loan can use cash to repay the loan, purchase
certificates for use in the repayment, or deliver the pledged collateral as full payment at maturity. If a farmer uses
cash instead of certificates to repay the loan, the farmer and the IRS receive an information return showing the
market gain realized. The farmer can repay the loan to the CCC and then sell the grain, feed the grain, or store it.
These provisions only apply until the maturity date of the loan. After the maturity date of the loan, the entire
original loan principal and all accrued interest must be repaid or, as an alternative choice, the crop may be forfeited
to CCC.

Any poultry sold:

The number of farms with any poultry sold includes all farms with sales of poultry, poultry hatched, or eggs.

Aquaculture:

Aquaculture is defined as the farming of fish, crustaceans, mollusks, and other aquaculture products. The
aquaculture production reported in the census requires some form of intervention in the rearing process and
requires inputs such as seeding, stocking, feeding, protection from predators, etc. It also requires ownership of the
stock being cultivated and harvesting that is conducted in a controlled environment by the operation. The value of
sales include all sizes and eggs by species and includes aquaculture distributed for restoration, conservation, or
recreational purposes, such as State and Federal hatcheries. Distributed fish with unknown values were assigned a
value based on sales of farm-raised fish.

Aquaculture value:

See Aquaculture.

Bantams:

This is a new item for 2012. In 2007 bantams were reported as other poultry. See layers.

Bees:

See Colonies of bees and Honey collected.

Berries:

In 2012, the value of sales was collected; in 2007 it was combined with fruits and nuts.

Biodiesel:

See Renewable energy producing systems.

Breeding livestock:

See Total farm production expenses.

2012 CENSUS OF AGRICULTURE HISTORY 171



By economic class:

See Economic class of farms.

Camelina:

This is a new item for 2012. In 2007 and previous censuses, data were included in other field crops. Other field
crops data are comparable.

Cattle on feed:

Cattle on feed is defined as cattle and calves that were fed a ration of grain or other concentrates that will be
shipped directly from the feedlot to the slaughter market and are expected to produce a carcass that will grade
select or better. This category excludes cattle that were pastured only, background feeder cattle, and veal calves.
Cattle on feed sold:

Data are for cattle on feed sold that weighed 500 pounds or more and were shipped directly from the feedlot to the
slaughter market. This category excludes cattle that were pastured only, owned cattle that were shipped from
feedlots operated by others, background feeder cattle, and veal calves.

Chemicals applied:

For each type of chemical used, the acres treated were reported only once even if the acres were treated more than
once. If multi-purpose chemicals were used, the acres treated for each purpose were reported. See Total farm
production expenses; Chemicals.

Cherries:

Cherries were reported as either sweet cherries or tart cherries. Combined crops or non-specified cherry acres were
not options for the respondent. Total acres, bearing age acres, and nonbearing age acres were reported for each
crop.

Christmas trees, cut:

Data are for acres of Christmas trees in production, either cut or to be cut, the number of these acres that were
irrigated, and the number of trees cut along with the value of sales of the harvested trees.

Christmas trees, live:

These data were reported as nursery stock. They are generally sold as balled and burlapped trees from the
operation.

Chukars. (Chukkars):

This is a new item for 2012. In 2007, chukars were reported as other poultry.

Coffee:

Data were collected only in Hawaii.
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Colonies of bees:

Colonies of bees were tabulated in the county where the bees' owner had the largest value of all agricultural
products raised or produced. Colonies are often moved from farm-to-farm over a wide geographic area. Package
bees are not included as separate colonies. Colonies of bees were collected in their own section to clarify to
respondents that only "owned" colonies were to be reported versus any colonies on the operation. Published
colonies inventory is the total number of colonies owned on December 31, 2012.

Commodities raised and delivered under production contracts:

A production contract is an agreement between a producer or grower and a contractor (integrator) setting terms,
conditions, and fees to be paid by the contractor to the operation for the production of crops, livestock, or poultry.
The grower receives a payment or fee from the contractor, generally after delivery, which is less than the full
market price of the commodity. A production contract involves the shifting of some risk and control from the
grower to the contractor. Marketing contracts, futures contracts, forward contracts, or other contracts based strictly
on price are not considered production contracts. Commodities sold to a co-op where some of the input items were
purchased from the same co-op at a discount price were also excluded. Many operations produce commodities
only under production contracts or only independently. Some operations may produce a commodity under
production contract and also produce more of the same commaodity that they sell independently. The production
contract data are totals for the portion of agriculture production raised and delivered under production contract.
Crops and livestock inventory, production, and value of sales are the total of all production, both independent and
raised under production contract.

Custom fed cattle shipped directly for slaughter under a production contract:

Cattle under production contract which were not shipped directly to slaughter were reported in either replacement
dairy heifers under production contract or in the other cattle, sheep, livestock, or poultry under production contract
category.

Layers under production contract:

The production contract is based on eggs, but the layers are owned by the contractor and are also under contract.
The layers are ‘produced’ at the pullet farm, which may have a separate production contract. This is a new item for
2012.

Replacement dairy heifers under production contract:

This is a new item for 2012. In 2007, replacement dairy heifers were included in "Other cattle, livestock, poultry,
or aquaculture under production contract.”

Other cattle, sheep, livestock, or poultry under production contract:

The data for commodities raised and delivered under a production contract included cattle which were not shipped
directly to slaughter (backgrounding), sheep, livestock, and poultry not listed separately. Layers and replacement
dairy heifers were included in 2007, but were reported individually on the 2012 report form. Data are not
comparable to 2007.

Vegetables, melons, and potatoes under production contract:

This category is the number of farms that produced and delivered vegetables, melons, and potatoes grown under a
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production contract.

Other crops under production contract:

Data are for the total number of farms that have production contracts for other crops. This category includes all
crops except grains, oilseeds, vegetables, melons, and potatoes.

Commodity Credit Corporation loans:

This category includes nonrecourse marketing loans for wheat, corn, sorghum, barley, oats, cotton, rice, soybeans,
Austrian winter peas, honey, dry edible peas, lentils, small chickpeas, peanuts, sunflower seed, flaxseed, canola
and other rapeseed, safflower, mustard seed, crambe, sesame seed, wool and mohair. These commaodities differ
from those included in the 2007 census due to changes created by the 2008 Farm Bill.

Crop and livestock insurance payments received:

See Total income from farm-related sources, gross before taxes and expenses.

Crop sales:

The value of the crops sold as food for human consumption in 2015 regardless of the year crops were harvested.

Crop units of measure:

The regional report forms allowed the operator to report the quantity of field crops harvested in a unit of measure
commonly used in the region. When the operator reported in units different than the unit of measure published, the
quantity harvested was converted to the published unit of measure.

Crop year or season covered:

Acres and quantity harvested are for the calendar year 2012 except for citrus crops and sugarcane for sugar; limes
in region three States; avocados in Florida and California; olives in California and Arizona; and pineapples and
coffee in Hawaii.

1. Avocados. The data for Florida relate to the quantity in the April 2012 through March 2013 harvest season;
for California and Arizona, the November 2011 through November 2012 harvest season.

2. Citrus crops. The data for region three relate to the quantity harvested in the September 2011 through
August 2012 harvest season, except limes that were harvested in the April 2012 through March 2013
harvest season. The data for California and Arizona relate to the 2011 through 2012 harvest season.

3. Olives. The data for California and Arizona relate to the September 2011 through March 2012 harvest
season.

4. Pineapples. The data for Hawaii relate to the quantity harvested in the year ending May 31, 2012.
5. Sugarcane for sugar. The data for Florida, Louisiana, and Texas relate to the cuttings from September 2012

through April 2013.
Cropland, harvested:
See Harvested cropland.

Cropland idle or used for cover crops or soil improvement, but not harvested and not pastured or grazed:
Cropland idle includes any other acreage which could have been used for crops without any additional
improvement and which was not reported as cropland harvested, cropland on which all crops failed, cropland in
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summer fallow, or other pasture or grazing land that could have been used for crops without additional
improvements. This category includes:

1. Land used for cover crops or soil improvement but not harvested or grazed.
2. Land in Federal or State conservation programs that was not hayed or grazed in 2012.

3. Land occupied with growing crops for harvest in 2013 or later years but not harvested or summer fallowed
in 2012 (except fruit or nuts in an orchard, grove, or vineyard or berries being maintained for production).
Examples are acreage planted in winter wheat, strawberries, etc., for harvest in 2013 and no crop was
harvested from these acres in 2012.

4. Land in "skipped" rows between rows of crops or field strips.

Cropland, irrigated:

See Irrigated land.

Cropland, other:
See Other cropland.

Cropland, total:

See Total cropland.

Cropland used only for pasture or grazing:

See Other pasture and grazing land that could have been used for crops without additional improvements.

Crustaceans:

These are invertebrate animals with jointed legs and a hard shelled segmented body. Examples include crawfish,
lobster, prawns, shrimp, and softshell crabs.

Custom fed cattle shipped directly for slaughter:

See Commodities raised and delivered under production contract.

Customwork and custom hauling:

See Total farm production expenses.

Customwork and other agricultural services:

See Total income from farm-related sources, gross before taxes and expenses.

Cuttings, seedlings, liners, and plugs:

See Nursery, greenhouse, floriculture, sod, mushrooms, vegetable seeds, and propagative materials.
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Cut Christmas trees:

See Christmas trees, cut.

Depreciation expenses claimed:

The calculation of total farm production expenses does not include depreciation because it is a capital expense.
Depreciation allows the expensing of capital purchases over multiple years. It is not included in the calculation of
Net cash farm income of the operation and operator.

Direct to consumer sales:

The value of agricultural products sold directly to individuals from farmers markets, on-farm stores or stands,
roadside stands or stores, community supported agriculture (CSA), online marketplace, and other direct-to-
consumer markets (pick your own, mobile market, etc.). Non edible products are excluded from the scope of this
release, as indicated by the inclusion of ‘human consumption’ on all data items.

Direct marketing practices:

A sale made or an operation making a sale using one of the marketing channels that has only one or two stages
between the site of production and the end consumer is considered directly marketed. Though these practices can
be part of a local food marketing strategy, not all the sales captured in this report occurred near the point of
production nor were all sales made in close proximity to production included in this report. Only sales made
through one of the direct marketing channels and operations making those sales were included.

Direct sales to a retail market:

Sales to supermarkets or supercenters, restaurants or caterers, other direct to retail markets.

Direct sales to an institution:

K-12 schools, colleges and universities, hospitals, and other direct to institution markets. It excludes non edible
products.

Ducks, geese, and other miscellaneous poultry:

See Miscellaneous poultry.

Economic class of farms:

Economic class data are the classification of farms by the sum of market value of agricultural products sold and
federal farm program payments. See Total market value of agricultural products sold and government payments.

Energy:

See Renewable energy producing systems.

Ethanol:

See Renewable energy producing systems.
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EXxpenses:

See Total farm production expenses.

Farm or ranch operator:

See Operator characteristics.

Farms by age and primary occupation of operator:

Data on age and primary occupation were obtained from up to three operators per farm. When compared with 2007
results, the average age of farmers increased slightly. Older operators may be "retired"” (with little if any sales) and
still report farming as their primary occupation since they often have limited opportunity for off-farm jobs. See
Primary occupation of the operator.

Farms by combined government payments and market value of agricultural products sold:

This category represents the value of products sold plus government payments. Total value of products (TVP) sold
combines total sales not under production contract and total sales under production contract. Government
payments consist of government payments received from the Conservation Reserve Program (CRP), Wetlands
Reserve Program (WRP), Farmable Wetlands Program (FWP), or Conservation Reserve Enhancement Program
(CREP) plus government payments received from Federal, State, and local programs other than the CRP, WRP,
FWP, and CREP, and Commaodity Credit Corporation loans. See Total market value of agricultural products sold
and government payments. The Average Crop Revenue Election (ACRE) program allows producers to enroll a
farm in the program based upon an agreement to forgo counter-cyclical payments, receive a 20-percent reduction
in their direct payments, and a reduction in their marketing assistance loan (MAL) rates by 30 percent for all
commodities produced on the farm. The ACRE program provides eligible producers with state level revenue
guarantees based on the 5-year state average yield and the 2-year national average price. The program is designed
to provide revenue support to farmers as an alternative to the price support that farmers are used to receiving from
commodity programs.

Farms by economic class:

See Economic class of farms and Total market value of agricultural products sold and government payments

Farms by legal status:

All farms were classified by legal status in the 2012 census. In 2007 this category was referred to as Farms by type
of organization. This section collects information for federal tax purposes to determine an operation's legal status.
The classifications used were:

1. Family or individual (sole proprietorship), excluding partnership and corporation.
2. Partnership, including family partnership - in selected tables, partnership was further subclassified into:

a. Registered under State law.
b.  Not registered under State law.
3. Corporation, including family corporations - in selected tables, partnership was further subclassified into:
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a. Family held or other than family held.
b.  More than 10 stockholders.

4. Other, cooperative, estate or trust, institutional, etc.

Farms by North American Industry Classification System (NAICS):

The NAICS classifies economic activities. It was jointly developed by Mexico, Canada, and the U.S. NAICS
makes it possible to produce comparable industrial statistics for Mexico, Canada, and the U.S. For the 2012
census, all agricultural production establishments (farms, ranches, nurseries, greenhouses, etc.) were classified by
type of activity or activities using the NAICS code. The 2012 census is the fourth census to use NAICS. Censuses
prior to the 1997 census used the old Standard Industrial Classification (SIC) system to classify farms.

NAICS was developed to provide a consistent framework for the collection, analysis, and dissemination of
industrial statistics used by government policy analysts, academia and researchers, the business community, and
the public. It is the first industry classification system developed in accordance with a single principle of
aggregation that production units using similar production processes should be grouped together. Though NAICS
differs from other industry classification systems, statistics compiled on NAICS are comparable with statistics
compiled according to the latest revision of the United Nations' International Standard Industrial Classification,
Revision Three, (ISIC, Revision 3) for some sixty high level groupings. Following are explanations of the major
classifications used in 2012.

Oilseed and grain farming (1111).

Comprises establishments primarily engaged in (1) growing oilseed and/or grain crops and/or (2) producing
oilseed and grain seeds. These crops have an annual life cycle and are typically grown in open fields. This category
includes corn silage and grain silage.

Vegetable and melon farming (11121).

Comprises establishments primarily engaged in one or more of the following: (1) growing vegetables and/or melon
crops, (2) producing vegetable and melon seeds, and (3) growing vegetable and/or melon bedding plants.

Fruit and tree nut farming (1113).

Comprises establishments primarily engaged in growing fruit and/or tree nut crops. These crops are generally not
grown from seeds and have a perennial life cycle.

Greenhouse, nursery, and floriculture production (1114).

Comprises establishments primarily engaged in growing crops of any kind under cover and/or growing nursery
stock and flowers. "Under cover" is generally defined as greenhouses, cold frames, cloth houses, and lath houses.
Crops grown are removed at various stages of maturity and have annual and perennial life cycles. The category
includes short rotation woody crops and Christmas trees that have a growing and harvesting cycle of 10 years or
less.

Other crop farming (1119).

Comprises establishments primarily engaged in (1) growing crops such as tobacco, cotton, sugarcane, hay,
sugarbeets, peanuts, agave, herbs and spices, and hay and grass seeds, or (2) growing a combination of the valid
crops with no one crop or family of crops accounting for one-half of the establishment's agricultural production
(value of crops for market). Crops not included in this category are oilseeds, grains, vegetables and melons, fruits,
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tree nuts, greenhouse, nursery and floriculture products.

All other crop farming (11199).

Comprises establishments primarily engaged in (1) growing crops (except oilseeds and/or grains; vegetables
and/or melons; fruits and/or tree nuts; greenhouse, nursery, and/or floriculture products; tobacco; cotton;
sugarcane; or hay) or (2) growing a combination of crops (except a combination of oilseed(s) and grain(s)); and a
combination of fruit(s) and tree nut(s) with no one crop or family of crops accounting for one-half of the
establishment's agricultural production.

Beef cattle ranching and farming (112111).

Comprises establishments primarily engaged in raising cattle (including cattle for dairy herd replacements).
Pastureland-only farms, those with only 100 or more acres of pastureland, were classified as "All other animal
production farming (11299)."

Cattle feedlots (112112).

Comprises establishments primarily engaged in feeding cattle for fattening.

Dairy cattle and milk production (112120).

This industry comprises establishments primarily engaged in milking dairy cattle.

Poultry and egg production (1123).

This industry group comprises establishments primarily engaged in breeding, hatching, and raising poultry for
meat or egg production.

Sheep and goat farming (1124).

This industry group comprises establishments primarily engaged in raising sheep, lambs, and goats, or feeding
lambs for fattening.

Animal aquaculture (1125).

Comprises establishments primarily engaged in the farm raising of finfish, shellfish, or any other kind of animal
aquaculture. These establishments use some form of intervention in the rearing process to enhance production,
such as holding in captivity, regular stocking, feeding, and protecting from predators.

Other animal production (1129).

Comprises establishments primarily engaged in raising animals and insects (except cattle, hogs and pigs, poultry,
sheep and goats, and aquaculture) for sale or product production. These establishments are primarily engaged in
one of the following: bees, horses and other equine, rabbits and other fur-bearing animals, etc., and producing
products such as honey and other bee products. Establishments primarily engaged in raising a combination of
animals with no one animal or family of animals accounting for one-half of the establishment's agricultural
production are included in this industry group. Farms with only 100 acres or more of pastureland were classified as
"All other animal production farming (11299)".
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Farms by number of households sharing in net income of farm:

Data were reported by the principal operator only. Households that received funds because they were only
landlords, custom equipment operators, or provided other production services were not included. Published data
can exceed the number of operators listed under Operators, all.

Farms by size:

All farms were classified into size groups according to the total land area in the farm. The land area of a farm is an
operating unit concept and includes land owned and operated as well as land rented from others. Land rented to or
assigned to a tenant was considered part of the tenant's farm and not part of the owner's.

Farms by tenure of operator:

All farms were classified by tenure of operators. The classifications used were:

e Full owners operated only land they owned.
e Part owners operated land they owned and also land they rented from others.
e Tenants operated only land they rented from others or worked on shares for others.

Farms with hired managers are classified according to the land ownership characteristics reported. For example, a
corporation owns all the land used on the farm and hires a manager to run the farm. The hired manager is
considered the farm operator, and the farm is classified with a tenure type of "full owner" even though the hired
manager owns none of the land he/she operates.

Farms by type of organization:

This is a new item for 2012. The data categorizes an operation's ownership and legal farming status.

Operation with 50 percent or more ownership interest held by operator and/or persons related by blood, marriage,
or adoption.

The data are used to measure the principal operator ownership interest in the organization.

Limited Liability Corporation:

This type of farm structure combines the pass-through taxation of a partnership or sole proprietorship with the
limited liability of a corporation.

Farms by value of sales:

See Market value of agricultural products sold.

Farms or farms reporting:

The terms "farms" and "farms reporting” in the presentation of data are equivalent. Both represent the number of
farms reporting the item. For example, if there are 3,710 farms in a State and 842 of them had 28,594 cattle and
calves, the data for those farms reporting cattle and calves would appear as:

Cattle and calves farms .. . . . 842
number.. . . 28,594
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Farms with sales and government payments of less than $1,000:

This category includes farms with combined sales and government payments of less than $1,000 but having the
potential for sales of $1,000 or more. It provides information on all items for farms that normally would be
expected to sell agricultural products of $1,000.

Farms with sales of less than $1,000:

This category includes farms with sales of less than $1,000 but having the potential for sales of $1,000 or more.
Some of these farms had no sales in the census year. It provides information on all report form items for farms that
normally would be expected to sell agricultural products of $1,000 or more.

Fertilizer:

See Total farm production expenses; Fertilizer, lime, and soil conditioners.

Field and grass seed crops, all:

Data are for all the field and grass seed crops not published as field crops and include field seed crops which did
not have a specific code on the 2012 report form.

Foliage plants, indoor (including hanging baskets):

For 2012, (including hanging baskets) was added to the description for clarity. Data are comparable.

Food for human consumption:

The product sold must be considered food in its current state to qualify for the label human consumption.

Forage - land used for all hay and all haylage, grass silage, and greenchop:

Data shown represent the area harvested with each acre counted only once if dry hay, haylage, grass silage, or
greenchop were cut from the same acreage or if there were multiple cuttings of dry hay, haylage, grass silage, or
greenchop. Data exclude corn silage and sorghum silage. Quantity produced is the sum of the quantity harvested of
all hay including alfalfa, other tame, small grain, and wild hay and all haylage, grass silage and greenchop after
converting the all haylage, grass silage, and greenchop quantity harvested to a dry equivalent basis (13-percent
moisture). The green tons of all haylage, grass silage, and greenchop harvested were multiplied by a factor of
0.4943 to convert to a dry equivalent. This conversion factor is based on the assumption that one ton of dry hay is
0.87 ton of dry matter, one ton of haylage or grass silage is 0.45 ton dry matter, and one ton of greenchop is 0.25
ton dry matter. The all haylage, grass silage, and greenchop quantity harvested is assumed to be comprised of 90-
percent haylage and grass silage and 10-percent greenchop. Therefore, the conversion factor used to adjust all
haylage, grass silage, and greenchop quantity harvested to a dry equivalent basis = [(0.45*0.9) + (0.25*0.1)]/0.87
=0.4943.

Fruits and nuts tree:

Total acres, bearing age acres, and nonbearing age acres were collected. In 2012, the value of sales was collected,;
in 2007, it was combined with berries.
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Geoexchange system:

See Renewable energy producing systems

Government payments:

This category consists of direct payments as defined by the 2008 Farm Bill; payments from Conservation Reserve
Program (CRP), Wetlands Reserve Program (WRP), Farmable Wetlands Program (FWP), and Conservation
Reserve Enhancement Program (CREP); loan deficiency payments; disaster payments; other conservation
programs; and all other federal farm programs under which payments were made directly to farm operators.
Commodity Credit Corporation (CCC) proceeds, amount from State and local government agricultural program
payments, and federal crop insurance payments were not tabulated in this category. The Average Crop Revenue
Election (ACRE) Program is a program administered by USDA's Farm Service Agency (FSA). Producers can sign
up for this optional, revenue-based counter-cyclical program, which is an alternative to receiving counter-cyclical
payments (CCPs).

Grain and bean combines:

Data were collected for self-propelled combines only.

Grain storage capacity:

Data include the capacity of all storage structures on the operation and normally used to store whole grains,
oilseeds, and pulse crops. These structures can be bins, silos, buildings, trailers, etc. The capacity or usage of any
off-farm public or commercial storage facilities was excluded. For 2012, pulse crops text was added to the Grain
Storage screener question for clarity. Pulse crops include dry beans, dry peas, lentils, lupines, and other minor
pulse crops. Data are comparable.

Grains, oilseeds, dry beans, and dry peas sales:

Data are for the total market value of cash grains sold, including corn for grain, seed, or silage; wheat for grain;
soybeans for beans; sorghum for grain, seed, or silage; barley for grain; rice; oats for grain; and other grains. Also
included is the total market value of cash oilseeds sold, including sunflower seed (oil and non-oil), flaxseed,
canola, rapeseed, safflower seed, mustard seed, dry beans, and dry peas.

Greenhouse fruits and berries:

Data include strawberries, raspberries, etc. grown in greenhouses and high tunnels where the crops were always
covered. See Nursery, greenhouse, floriculture, sod, mushrooms, vegetable seeds, and propagative materials.
Gross cash rent or share payments:

See Total income from farm-related sources, gross before taxes and expenses.

Guineas:

This is a new item for 2012. In 2007, guineas were reported as other poultry.

Harvested cropland:

This category includes land from which crops were harvested and hay was cut, land used to grow short-rotation
woody crops, Christmas trees, and land in orchards, groves, vineyards, berries, nurseries, and greenhouses. Land
from which two or more crops were harvested was counted only once. Land in tapped maple trees was included in
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woodland not pastured. The 2012 census definition for harvested cropland is the same as the 2007 definition.

Hay, all hay including alfalfa, other tame, small grain, and wild:

Data shown represent the acreage and quantity harvested of all types of dry hay. The quantity harvested was
reported in dry tons (dry weight at the time the hay was removed from the field for storage or feeding). If two or
more cuttings of dry hay were made from the same field, the acreage was reported only once as acres harvested of
the appropriate dry hay category, but the production from all dry hay cuttings was combined in the corresponding
quantity harvested. Straw acreage and production is excluded.

If dry hay was cut from the same land that haylage, grass silage, or greenchop was cut, the acreage and production
for the dry hay was reported in the appropriate category of dry hay and the acreage and production for haylage,
grass silage, or greenchop was reported in the appropriate haylage, grass silage, or greenchop category. For
example, if 20 acres of alfalfa were cut for hay and then the same land was used to produce alfalfa haylage, 20
acres and the quantity harvested of hay were reported as Alfalfa and alfalfa mixtures for dry hay and 20 acres and
the quantity harvested of alfalfa haylage were reported as Haylage or greenchop from alfalfa or alfalfa mixtures.

Hay, other tame dry hay:

Data shown represent acreage and dry tons of hay harvested from clover, fescue, lespedeza, timothy, Bermuda
grass, Sudangrass, sorghum hay, and other types of legumes (excluding alfalfa) and tame grasses (excluding small
grains).

Hay, wild dry:

Data shown represent acreage and dry tons of hay harvested that was predominately wild or native grasses, even if
it had some fill-in seeding of other grasses.

Haylage, grass silage, and greenchop, all:

Data shown represent the acreage and quantity harvested of all types (alfalfa and all other). The quantity harvested
was reported in green tons. If two or more cuttings of haylage, grass silage, or greenchop were made from the
same field, the acreage was reported as acres harvested in the appropriate haylage category only once, and the
tonnage from all cuttings was combined in the corresponding quantity harvested. Straw acreage and production is
excluded.

Hired farm labor:

Data are for total hired farm workers, including paid family members, by number of days worked. Data exclude
contract laborers.

Hogs and pigs by type of operation:

Hog and pig farms were classified by primary type of operation. Operation types were farrow to wean, farrow to
feeder, farrow to finish, nursery, finish only, and other. Each description was accepted and the reported inventory
and sales data were assigned to each reported type.

Hogs and pigs by type of producer:

Hog and pig farms were classified by one type of producer. Producer types were independent grower, contractor or
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integrator, and contract grower (contractee). Each description was accepted and the reported inventory and sales
data were assigned to each reported type.

Honey collected:

Data are for pounds of honey collected but not necessarily sold. See Colonies of bees.

Horses and ponies, owned:

See "Owned horses and ponies."

Hungarian partridge:

This is a new item for 2012. In 2007, Hungarian partridge were reported as other poultry.

Income:

Net cash farm income is published for the operation and operator. The difference between net cash income and net
cash returns is that net cash returns does not include government payments and other farm-related income as
income. See Net cash farm income of the operations and Net cash farm income of the operators.

Income from farm-related sources:

See Total income from farm-related sources, gross before taxes and expenses.

Institutional, research, experimental, and American Indian Reservation farms:

Data for these farms are combined into a single category. Research farms include farms operated by private
companies as well as those operated by universities, colleges, and government organizations for the purpose of
expanding agricultural knowledge.

Intermediate market:

A business or organization in the middle of the supply chain marketing locally and/or regionally branded products.
These markets includes distributors, food hubs, brokers, auction, houses, wholesale and terminal markets, and food
processors. An operation would have to intend to use these intermediates to market their product as locally or
regionally grown and in return the intermediate would have to brand that product as locally or regionally grown to
be considered as selling to an intermediate market. Intermediate markets that labels the product with the place of
production with no intent for that place name to imply that the product was produced near where it will be sold
were excluded.

Irrigated land:

This category includes all land watered by any artificial or controlled means, such as sprinklers, flooding, furrows

or ditches, sub-irrigation, and spreader dikes. Included are supplemental, partial, and preplant irrigation. Each acre
was counted only once regardless of the number of times it was irrigated or harvested. If an operation reported less
than one acre irrigated, the irrigated land for the operation was rounded to one acre. Livestock lagoon waste water

distributed by sprinkler or flood systems was also included.

Land area, approximate:

The approximate land area represents the total land area as determined by records and calculations as of January 1,
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2012. The proportion of land area in farms may exceed 100 percent because some operations have land in two or
more counties, but all acres are tabulated in the principal county of operation. The approximate land area data were
supplied by the U.S. Department of Commerce, Bureau of the Census. See Land in two or more counties.

Land enrolled in crop insurance programs:

The data are for all land enrolled in any Federal, private or other crop insurance program. It includes acreage of
pasture/rangeland enrolled in crop insurance programs in areas where it is provided. Data are comparable with
2007.

Land enrolled in the Conservation Reserve Program (CRP), Wetlands Reserve Program (WRP), Farmable
Wetlands Program (FWP), or Conservation Reserve Enhancement Program (CREP):

CRP is a program established by the USDA in 1985 that takes land prone to erosion out of production for 10 to 15
years and devotes it to conservation uses. In return, farmers receive an annual rental payment for carrying out
approved conservation practices on the conservation acreage. The WRP, FWP, and CREP programs are included
under the Conservation Reserve Program and offers landowners financial incentives for conservation practices.

Operations with land enrolled in the CRP, WRP, FWP, or CREP were counted as farms, given they received
$1,000 or more in government payments, even if they had no sales and otherwise lacked the potential to have
$1,000 or more in sales.

Land in berries:

Data are for total land in berries. Respondents also reported harvested acres and not harvested acres by individual
berry crops.

Land in farms:

The acreage designated as "land in farms" consists primarily of agricultural land used for crops, pasture, or
grazing. It also includes woodland and wasteland not actually under cultivation or used for pasture or grazing,
provided it was part of the farm operator's total operation. Large acreages of woodland or wasteland held for
nonagricultural purposes were deleted from individual reports during the edit process. Land in farms includes
CRP, WRP, FWP, and CREP acres.

Land in farms is an operating unit concept and includes land owned and operated as well as land rented from
others. Land used rent free was reported as land rented from others. All grazing land, except land used under
government permits on a per-head basis, was included as "land in farms" provided it was part of a farm or ranch.
Land under the exclusive use of a grazing association was reported by the grazing association and included as land
in farms. All land in American Indian reservations used for growing crops, grazing livestock, or with the potential
of grazing livestock was included as land in farms. Land in reservations not reported by reservation, individual
American Indians, or non-Native Americans was reported in the name of the cooperative group that used the land.
In many instances, an entire American Indian reservation was reported as one farm.

Land in orchards:

This category includes land in bearing age and nonbearing age fruit trees, citrus or other groves, vineyards, and nut
trees of all ages, including land on which all fruit crops failed. Respondents also reported bearing age acres and
nonbearing age acres by individual fruit and nut crops. Respondents were instructed not to report abandoned
plantings and plantings of fewer than 20 total fruit, citrus, or nut trees or grapevines.

2012 CENSUS OF AGRICULTURE HISTORY 185



Land in two or more counties:

With few exceptions, the land in each farm was tabulated as being in the operator's principal county. The principal
county was defined as the one where the largest value of agricultural products was raised or produced. It was
usually the county containing all or the largest proportion of the land in the farm or viewed by the respondent as
his/her principal county. Reports received showing land in more than one county were separated into two or more
reports if the data would substantially distort county totals.

Land use practices:

This is a new category for 2012. It includes all agricultural land used for the production of agricultural
commodities.

Drained by tile:

Tile drainage is a practice that removes excess water from the soils subsurface.

Artificially drained by ditches:

A field ditch installed for surface drainage for collecting excess surface or subsurface water in a field.

Conservation easement:

A conservation easement is a legal agreement voluntarily entered into by a property owner and a qualified
conservation organization such as a land trust or government agency

No-till practices used:

Using no-till or minimum till is a practice used for weed control and helps reduce weed seed germination by not
disturbing the soil.

Conservation tillage:

Conserves the soil by reducing erosion and decreasing water pollution.

Conventional tillage:

Refers to ti