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Agricultural and Rural Data Paradigms

Robert F. Boxley

Abstract. Numerous observers have charged US

agricultural data systems with conceptual obsoles-
cence Although some modernization has occurred,
particularly in proniding informatwon about commer-
cial farms, agricultural and rural data bases have farled
to keep up with production and structural changes in
the sector and in rural America. I propose a produc-
tion paradigm for the food and fiber system based on
the concept of a primary agricultural producer

Among other attributes, the concept of a primary agri-
cultural producer prouvides opportunities to redirect
existing surveys, possibly including the Census of
Agriculture, to the collection of broader rural or
natural resource data sets Before such a redwrection
can be made, however, a new paradigm of rural people
and resources s needed

Keywords. Agricultural data, rural data, economic
surveys, tnformaton systems

Concerns continue to be raised about the adequacy of
U S agricultural data systems Many traditional con-
cepts about farms and rural areas are obsolete, yet
demands continue for information to manage and eval-
uate agnicultural production, credit, conservation,
and rural development programs The emergence of a
bimodal distribution of farms, 1n particular, has
hampered existing data systems from encompassing
the full domain of contemporary agricultural and
rural concerns Agricultural policy primarily focuses
on mid- to large-scale farms, but these operations 1n-
creasingly resemble business establishments in cther
sectors of the U S economy If agricultural policy con-
tinues to emphasize a market onentation, as seems
likely, the need for more information on farm finan-
cial and production characteristics than for other
businesses seems open to question

Small farms are not now primary targets of agricul-
tural policy because they do not contribute signifi-
cantly to aggregate agricultural output nor are they
representative of rural people and businesses
Demands for information about local areas, rural
people, and rural economies continue apace, but they
cannot be adequately met with most production-
orler_lted information sets

Tlhe common response to perceived information gaps
has been to call for yet more surveys and broader data
coverage Bonnen, 1n particular, has consistently
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championed the goal of a complete economic para-
digm of the food and fiber system I perceive, however,
a growing divergence between the 1dealized data sys-
tems described by Bonnen and others and the com-
plexity of American agriculture and rurel society I
question the assumptions that more data about tradi-
tional concepts are necessarily desirable, or that a
single data paradigm 18 a reasonable approach to
meeting agricultural and rural data needs Today's
budget deficits will surely limit increased funding
and political support for expanding Federal agricul-
tural data systems The pursuit of an all-encom-
passing data system may obscure gains achieved 1in
improving the precision and focus of current systems

Consider two paradigms for agricultural and rural
data one for primary food and fiber production and
the other for rural people and resources The produc-
tion paradigm, I suggest, can be built on the Farm
Costs and Returns Survey (FCRS), a joint survey of
the National Agricultural Statistics Service (NASS)
and the Economic Research Service (ERS) By adopt-
ing an FCRS-based data system as the paradigm for
the primary stage of food and fiber production, we can
redirect resources now devoted to other NASS sur-
veys and the Census of Agriculture to a separate
rural data paradigm

My perspective on agricultural data 18 that of Federal
agricultural policy needs This perspective does not
deny State, local government, and private interests 1n
small-area agricultural data However, the type of
data needed by these entities differs from that re-
quired for Federal policymalking, and, I believe, can
be furmshed more expeditiously as part of a rural
data paradigm

Problems in Current Data Systems

Numerous observers beheve the US farm data
system to be inadequate Contributors to this assess-
ment include a special Committee on Economic
Statistics of the American Agricuitural Economic
Association (AAEA) (3), symposia presenters at
AAEA annual meetings 1n 1972 (12, 17, 27) and 1987
(10, 22, 24), an AAEA presidential address (3}, and
authors of numerous book and journal articles (see,
for example, 4, 7, 8, 11)!

Itahcized numbers 1n parentheses cite sources listed n the
References at the end of this article
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The AAEA Committee on Economic ‘Statistics con-
cluded in 1972 that agricultural data systems were
“1n deep trouble ” The committee saw data demands
cutrunning the profession’s investment 1n data devel
opment and the systems’ conceptual foundations
crumbling At a symposium marking the 15th anni-
versary of the committee report, participants con-
curred that the promise implicit 1n the report’s title of
“New Directions and Opportunities” had gone un-
realized (21) Bonnen, a chief architect of the report,
concluded that data systems remained about wheie
they were in 1972, with progress 1n some areas offset
by changes 1n agriculture and the policy environment
and by continuing erosion of data system capabilities
Bonnen emphasized

* A declining ability of statistical aggregates to
represent an increasingly heterogeneous sector,

¢ A rising respondent fatigue from repeated
surveys of a shrinking universe,

* Decliming professional commitment to the
empiric,

e Failure to develop a food and fiber sector
paradigm consistent with the shift from a demo-
graphic to economic Census of Agriculture,

* Falure to recognize structural 1ssues arising out
of the progressive concentration of farm produc-
tion and marketing, and

* Failure to develop a clear statement of the eco-
nomies of publi¢c information

Stanton noted “While [the 1972] report got more
attention than most presented at our annual
meetings, the groundswell of support that followed
from our profession could be likened to an almost un-
noticed ripple n a turbulent sea ” Stanton 1dentified
nine areas for unprovement, beginning with “a new
defimition and classification of farms

Schertz was critical of the emphasis placed on farm
commodity data to the "detriment of information on
the 80 to 90 percent of pecple 1n rural America who
are not farm operators " Schertz cited the continued
inattention to the underemployment and waste of
rural human resources, the persistence of the “one
farm-—one farmer—one household’’ myth, and the him-
ited professional recognition given to data work by
agricultural economists

Not all of the symposium’s assessment of current data

systems was negative Both Bonnen and Stanton
cited i1mprovements in the national 1ncome accounts
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and the development of the FCRS, which Bonnen
characterized as “a good example of how you have to
run fast just to stand still’

Toward a Production Paradigm
for Agriculture

The census of agriculture currently defines a farm as
any place from which $1,000 or more of agricultural
products were sold or normally would be sold during
the census year Some analysts propose changing the
$1,000 threshold, perhaps 1indexing 1t for inflation ?
Other analysts use ad hoc farm definmitions based on
value of sales criteria of $20,000, $40,000, or more,
hmiting the relevant universe 1n some cases,to well
under 1 million operators

The 1972 committee report declared *'It 1s sumply no
longer possible to use the farm as the basic unit of
observation  we will continue to need to construct
statistics that say something about physical farms or
firms of various sorts, but the farm or firm as the
basic unit of observation from whach all food and fibet

statistics are constructed 1s conceptually obsolete ™
The committee did not, however, provide many hints
about what a new “'basic unit of observation” might
resemble, and the literature since the 1972 report
continues to equivocate on what should be measured

Bonnen argues for a more comprehensive economic
paradigm, integrating input suppliers and secondary
processors in a systems approach (7) Carlin and
Handy proposed an establishment concept, focusing
on detailed economic accounts for the entire food and
fiber 1industry, including 1nput suppliers and output
processors (12} Others argue for retaining a farm con-
cept but including more expansive measures of farm
and farm-related households, such as multiple house-
hold entrepreneurial arrangements (I, 23} Stanton
would include other economic actors, particularly
farmworkers and landlords, who provide resources to
agriculture (24)

A common problem with these suggestions 1s that
they would require more information, from more
respondents, than at present Ahearn and Jensen,
Schertz, and Stanton, 1n particular, would requue
extensive financial and demographic information
frem a broadened umiverse of respondents (1, 23, 24)

2The AAEA Committee observed “The distinction between the
defimition and the concept of a farm makes efforts to decide
whether a farm should begin at $2,500 or $5,000 (or any other
level) of gross income intellectually futile Searching for the right
definition of a concept such as a farm, when the concept 1tself 18
obsolete, 18 intellectually a bootless enterprise” (3)



Bonnen and Carlin and Handy would substantially
expand reporting by firms who supply agricultural 1n-
puts and process or distribute food and fiber

I propose, instead, to focus agricultural production
and financial data collection more narrowly on “pri-
mary agricultural producers” I define a primary
agricultural producer as any business entity produc-
ing, or capable of producing 1n & normal year, non-
trivial quantities of agricultural commedities I use
“primary”’ to designate the first level or stage of pro-
duction, analogous to the farming establishment com-
ponent of Carlin and Handy's tableau A nontrivial
quantity of output 18 any production above a specified
threshold level for a given commodity or set of com-
modities Producers would be classified according to
commodity specialization based on the current stand-
ard 1industrial classification (SIC) system 3

The 1ntent of these definitions 1s to focus data collec-
tion on mud- to large-scale producers, or those making
economtcally significant contributions to agricultural
output The production threshold would be set at the
increment of production accounting for the ath per-
centage of cumulative commodity output among all
producers, ranked from large to small, thus excluding
from the universe units producing quantities of out-
put that are insignificant from an aggregate produc-
tion perspective A target of 99-percent coverage of
tota) value of agricultural output 1n 1982, as an exam-
ple, would have allowed a cutoff point of about $5,000
in sales (14 million farms) A 97-percent coverage
target. (approximately $10,000 1n sales) would have
reduced the number of farms enumerated from 2 24
million to 1 14 million A target of 95-percent
coverage for some commodities could require enum-
eration of as few as a quarter or a third of all pro-
ducers (table 1) Target coverage levels should be
determined on benefit-cost principles by recognizing
the low marginal utihity of production or financial
data from the smallest firms, and the potential mar
ginal cost of enumerating many small producers 4

3For example, “cash grain producers” would 1dentify (a) all indi
viduals or organizations that (b) grow and harvest for sale, tem
porary storage, or further processing, {c) one or more grain crops
classified under SIC category 011, and (d) who, from a ranking of
largest to smallest producers, produce or are capable of producing,
saI. 99 percent of all cash grain crops for a given year

Expected cost savings from excluding the smallest producers
may depend on the type of survey The FCRS consists of hoth a list
frame of farm operators and an area frame of rural land In the
area frame sample, all residents within a geographic area are
typically contacted In this case, the marginal cost of collecting
data for otherwise ineligible respondents amountg to only nter
view time and processing costs For List frame sampling, the prob-
lem 18 knowng the total universe so that a threshold can be deter
mined [ assume, however, that a combination of information from
area frames, crop surveys, and marketing reports would allow
determining the threshold level and i:dentifying producers for the
list frame

Table 1—-Firms accounting for approximately 95
percent of total sales, selected commodities,

1982
Lower limut of sales class Proportion of
and commodity . Sales Farms
Percent

$100,000

Poultry and poultry preducts 940 265
$40,000

Cotton and cottonseed 953 609

Vegetables 94 8 349

Horticultural specialties 948 347

Dairy 94 8 721
$20,000

Grains 94 6 621
$5,000

Tobacco 955 693

Source 1982 Census of Agriculture, Vol 1, part 51, table 49

Tradeoffs between enumerating the smallest pro
ducers and reducing variances of data i1tems within
the survey umiverse could be made more exphcitly
than at present By specifying the universe in terms
of output percentages, the definition of a producer re-
mains comparable over time, regardless of variation
1n aggregate commodity production, commodity prices,
or general price levels

“Primary agricultural producer” 1s intended to be an
economic concept Only production or financial data
germane to analyses of the organizational entity,
which could be any person, firm, organization, or sep-
arable organizational component, would be collected
Measures that confuse the boundaries between house-
holds and production units, or that intermingle per-
sonal and firm attributes would be dropped unless
required for a specific analytical purpose

Geographic coverage would be determined by the
number and spatial distribution of producers and
desired precision levels for the enumerated items
Assurming current FCRS funding levels, coverage
goals might extend to some, but not all, crop report-
1ng districts 1n major agricultural States

Infermation about primary producers would be col-
lected-annually by the FCRS (renamed the “Producer
Cost and Returns Survey,” or PCRS) Present cover-
age by the FCRS, 1n aggregate, 1s capable of meeting
a relatively high threshold The 1987 survey was based
on 24,000 survey contacts which yielded a 73-percent
completion rate (19) The 1987 survey accounted for
77 percent of the total number of farms officially
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reported by USDA, with most of the difference be-
tween official farm numbers and FCRS estimates attrib-
uted to an undercount of farms with less than $10,000
1n annual gross sales ®

Role for the Census of Agriculture

What becomes of the census of agriculture with the
PCRS” One option would be to continue the census us-
ing current definitions and procedures This would
assure county-level coverage and continuity with his-
torical data but would also perpetuate the notion of a
“farm” 1nconsistent with the concept of a producer &
Another would be to align the census with the concept
and universe of the PCRS Although there 1s substan-
tial overlap, the current FCRS mainly measures costs
and other financial espects of farm production, while
the census primarily measures physical assets, pro-
duction 1nputs, and outputs Because production proc-
esses tend to be more stable than financial processes,
the combination of an annual PCRS and a periodic
census survey of production parameters could yield a
more comprehensive data system for agricultural pro-
ducers than either survey alone Still, I question if
focusing both the PCRS and census on agriculturat
producers 1s the best use of data resources

The county-level detail available from the census of
agriculture 1s valuable to many users However,
county data are increasingly compromised by efforts
to avold disclosure, the 1982 Census encountered dis-
closure problems extending to a number of data 1tems
at the State level (6) The continued usefulness of
county data, especially for aggregate economic or
pollcy analysis, may be questloned Is statistically
acceptable coverage of all counties with any agri-
cultural activity, no matter how limited, cost effective
from a Federal perspective?

Many users view the census of agriculture as an 1n-
dispensable source of economc and demographic
infermation about rural people A specific concern for
these users likely will be that a PCRS, by deliberately
excluding small producers and by treating farming
solely as an economic enterprise, cannot fully reflect
the unique cultural and social 1nstitutions surround-
ing agriculture To retarn the census of agriculture on

8For the 1985 FCRS, the coefficient of variation for the national
estimate of 1 55 million farms was 1 93 percent (17) Regional coefl
ficients of variation for farm numbers ranged from 3 25 percent 1n
the Corn Belt to 8 24 percent 1n the Pacific States Coefficients of
variation for less frequently encountered 1tems 1n an FCRS can be
quite large, and State level reliability for minor items may be
expensive to ocbtain
Allen and Pautler argue that the census provides a reliabihty
check for the more specialized NASS surveys, that data quality 18
an impheit benefit of duplication, and that having both sources
“stimulates reviews of statistical procedures’ (2)
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these grounds, however, would seem to require more
harmony 1n defining “rural” and “farm’ than now
exists Considering the minority position of farmers
i most areas of the Nation (27 percent of the U S
population resides in rural areas but only 8 percent of
the rural population actually resides on farms), rely-
1ng on census of agriculture data to measure social or
environmental phenomena gives a distorted view of
rural economies A $1,000 sales threshold may be en-
tirely arbitrary i many areas in distingmshing
farms from other rural households that also con-
tribute to rurai economies and serve as “‘custodians of
rural landscapes, communtties, cultures, mstltutmns
and values” (14)

‘

A Rural Resource Paradigm?

The nature of a rural paradigm 18 much less clear
than that of a PCRS (7, 8} The 1972 AAEA commuttee
report concluded ““The very notion of rural needs to
be evaluated 1n a conceptual sense ” In his review of
the committee report, Lee commented

]

One reaction 18 that the committee report has
more to say that 13 useful about food and fiber
industry statistics than about people and social
statistics Perhaps this merely reflects the
fact that we have a system of industry statis-
tics that we criticize and get specific about
We do not even have that to start with on the
people side Furthermore, the latter subject 1s
probably more complex and certainly more di-
verse, thereby increasing the difficulty of con-
ceptualization and of a systematic approach
(15)

A 1987 ERS report to the U S Senate Appropriations
Commttee noted the difficulty of .defining rural
15sues m a world where the rural economy has
become an integral part of national and global
economies (25)

The primary mformation needs about fural people
and rural activities would seem to be the same as for
urban areas notwithstanding the conceptual difficul-
ties of defining rural A rural paradigm, therefore,
might build on existing demographic, business, and
local government surveys and censuses of the Depart
ment of Commerce Funding for the current census of
agriculture could be redirected to supplement other
annual or special census surveys 1n rural areas, or to
add additional questions on the long-form decenmal
population census about 1ssues of relevance to both
urban and rural citizens, such as commutmg patterns
or multiple jobs



“Rural” suggests two identifying characteristics
geographic space and ties to natural resources In-
come, employment, health, education, and social con-
cerns of rural people largely parallel those of urban
dwellers These concerns may be compounded by fac-
tors of distance and population density Economic
dependence on natural resources still characterizes
many rural areas, although relationships may be
weakening (5) And, frequently, use of natuial
resources 1n rural areas 18 central to broad en
vironmental degradation or protection concerns
Thus, the key to a rural data paradigm may be better
coordination of existing demographic, resource, and
institutional information A promising development
1s geographic reference systems (20) For the 1990
Census of Population and Housing, the Bureau of the
Census and the US Geological Survey are imple-
menting a “Topographically Integrated Geographic
Encoding and Referencing” (TIGER) system, which
promises to provide a useful fremework for in-
tegrating spatial measures with census information
on population, housing, income, and resource use (16)

USDA 18 a logical focus for natural resource data col-
lection related to rural areas Presemt legislative
mandates to USDA 1nclude Section 302 of the Rural
Development Act of 1972, Section 5(A) of the Soil and
Water Resources Conservation Act of 1977, and Sec
tion 3 of the Forest and Rangeland Renewable Re-
sources Planmng Act of 1974 (13)7 Responsibilities
for carrying out this legislation currently fall to the
So1l Conservation Service and Forest Service Data
collection might usefully be transferred to National
Agricultural Statistics Service as a building block for
a comprehensive rural resource data base NASS expe-
rience with area frame sampling would be advanta-
geous for resource-based surveys NASS has also
entered 1nto a long-term agreement with the National
Aeronautics and Space Administration to develop fur-
ther data applications of remote-sensing technology

Conclusions

The economics and statistics professions have largely
failed to address charges of conceptual obsolescence
raised 16 years ago by the AAEA Commuittee on Eco-
nomic Statistics Present agricultural data systems
convey the appearance of duphcation and waste of

TSection 302 authonzes a continuing land inventory and monitor
ing program including identification of prime farmland, studies
and surveys of erosion and sediment damage, lood plain wdentifica-
tion and use, land use changes and trends, and environmentat
degradation Section 5(A) directs the Secretary of Agriculture to
conduct a continuing appraisal of 501, water, and related resources,
and also authorizes special purpoese inventories Section 3 direets
the Secretary to conduct comprehensive surveys and analyses of
present and prospective conditions of renewable resources, forest,
and rangeland

survey resources For these reasons, revision in
agricultural and rural resource data systems should
command high priority Perhaps the greatest strength
of the collaboration between NASS and ERS has been
their Joint assumption of responsibility in developing
the FCRS The design and admimstration of a PCRS
seems a reasonably straightforward extension of pro-
cedures already established for the FCRS Prospects
for a rural data paradigm seem much less certain, but
a framework for such a paradigm exists in current
efforts to integrate population and resource data
within a geographic reference system
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