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FOOD POLICY FOR
AMERICA

Halcrow, Harold G., New York,
McCiraw-Hill Book Company, 1877,
564 pp. $19.50.

Reviewed by Lowell S. Hardin™

The U.§. Departmenl of Agricul-
ture, according Lo one of its policy-
makers, is no longer a depariment of
agriculture. Rather, itis a department
ol food, agriculture, and rural devel-
opment and resources. With this asser-
tion Harold Halcrow would surely
agree. For, as reflected in its title, his
book emphasizes food as a subject
hroader than agriculture, and he rein-
forces the point by including & {inal
chapter on nutrition policy.

This wide-ranging, often descrip-
tive book effectively argues that, in
today's interdependent world,
national food policy goals can no
longer be achieved in a narrow sphere,
Concerns about energy, a [ood reserve,
exports, environmental protection,
equity, income distribution, nuirition,
and general welifare merit simultaneous
consideration—il not equal billing—on
the exlensive food policy agenda.

The author brings us to this com-
prehensive view by reviewing the evo-
tution of U.8. food policy through
three eras. Era I—{rom Jamestown Lo
1920—was characterized by policies to
encourage fand settlement during our
nationa! encounter with the frontier,
Throughout *his 300-year period, cur
land-based prowth model of settle-
ment, development of transportation,
and markets was pursued with policies
thought to be generally favarable to
the lamily {farm.

Policy Era 11—1920s to early
1970's—was based on science and
technology, Fundamental to this cost-
reducing, output-increasing green
revolution” in U.S. agriculture were
public policies and programs:

(1} based on research and educaiion;

*The reviewer is a program officer
with the International Division, Ford
Foundation.

{2) designed Lo assure a flow of capi-
tal into agricubiure; (3) striving for
greater standardization of Federal-
State rules and regulalions; and
(4} generaity lenient in their support
of public developmental services. With-
tn this 50-vear period, our own scien-
Lifie revolulion spawned spectacular
advances in farm machinery, crop im-
provement, and the use of chemicals,
all of which yielded unprecedented
increases in output per worker.

In the early 1970's we entered food
policy era 11l which is characlerized by
4 new internatijonai interdependency.
Major changes in the world markeis
have shified requirements more heavily
toward ihe late-developing countries.
Simultanecously problems of energy
availabitity and prices and widespread
concern for the quality of the environ-
ment have become critically important.
Now lvod policy muslL

help slabilize markets against

the types of violent fluctualions

that have occurred without

being rostrictive in regard to pro-

duelion and trade., A new policy

in regard to {ood roserves musl

emerge, based on a new consensus

belwecen producers and consumers
and invelving an important new
clement of rural-urban under-

standing and cooperalion (p. 84}.

Having sel out fo link U.8. food
policy Lo the wellare of prople at
home as well as abroad, the author
stresses Lthe imporiance of setting food
production goals {chapter two). Here
both short and longer run U.S, and
world population and food production
potentials are analyzed. The tone is
ane of caulious optimism, nol of im-
pending catastrophe. Understandably,
export market management is seen as
critically important lo the future
welfare of Lhe United Slates.

How policies relating to trade, ex-
change rales, aid, and income subsidies
influence the demand for focd is treat-
ed in chapler three. Here we are taken
throuph the {undamentals of elastick-
Lies, markel structure, and our varied
experiences with supply-management
programs.

Having estzblished the probable
need for greater food supplies, the
author (chapter four} considers pro-
duction potentials and how policies
influence the way we develop and use
our resources, especially land and
water. We are introduced to the deter-
minants ol the size of farm, become
scquainted with the economic struc-
ture of the farm machinery and equip-
ment industry, and are updated on the
use of fossil energy, and the economics
of Tertilizer and pesticide application.
Here we are shown why taxation,
credit, and development policies tend
Lo favor larger farms, Lo concentrate
production in fewer hands, However,
Hualcrow concludes Lhal “increases in
supply will tend Lo become more slow-
iy as Lhe transitional growth in input
industries tends Lo stabilize™ {p. 137}

Chapter five introduces us to the
politics of national policymaking, the
roles of interest groups, and the his-
torical roots of current food policies
and programs. Important recent transi-
licns in food policies are seen as

not generally led by the power

of the federal government or

even encouraged by it. They

came largely from movements

and groups ouiside of govern-

ment—especialiy an awakening

knowledge about hunger among

the poor {p. 187).

Generally government is given Jow
marks in the areas of consumer protec-
tion, and pricing and competitive prac-
lices within the food industry. Chapter
six acquaints us with the important
farm organizations, their effectiven.ss
{or lack of it} in exerting infiuence on
the national scene. Halerow sketches
for us the development of farm orga-
nizations, tracing their origins to farm
and agrarian disconteni concerning
low incomes and Jimited educational
and alternative employment oppor-
tunities.

The last hall of the book presents
more specifically some alternatives in
product pricing, management, and
trade {chapter seven); and markets for
agricultural land, cepital and credit,
human resources and incomes {chapters
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eight, nine, and ten}). The book con-
cludes with a chapter on our unresolved
nutriion problems ang ways {o inle-
grate food and nutritional concerns
with each other. Here again, heavy em-
phasis is placed on the nead for mare
research into the nature of poveriy-
malnutrition linkages and increased
nutlritionaf eduecation for all—especial-
Iy the lower income Eroups.

To whom is the hook #ddressed?
To all of us whao are interested in pub-
lic policy, including studenis of the
world sitvation and the .8, role in
fyrthering loag security and develap-
ment. At once, the book is 3 compre-
hensive introduction, a text, a refer-
ence, and a well-documented guide to
more study. Policy goals, means, and
the author's generalized conciusions
are set [orth in a straightforward and
understandable manner,

Pew blueprints or results of origi-
nal research on emerging issues are
olfercd. These are not the book's
objectives. It describes, analyzes,
criticizes, and, while it seldom pre-
scribes specific detsiled solutions, it
sensitizes. Because of the breadih of
coverage, the book gives us little more
than an introduction Lo sueh inpor-
tant topics as nutrition policy or possi-
bilities for widespread improvement,
in the quality of life for the lesy
advantaged. Primary emphasis is on
policles designed Lo oblain a secure,
safe food supply at acceptable prices—
with progress, prosperity, efficiency,
and equity. A tai) order, yes. However,
to this reviewer, the hook accom-
plishes much of what the author set
out to do—1o help launch all of us into
an expanded food policy agenda thut
row, of necessity, requires a glohal
perspective,

m.“m“
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SEMINARS
ON FOOD POLICY *

By William T. Boehm and
Thonas A. Stucker+*

Human nutrition and focd poliey
analysis have heen designated as areas
of increasing priotity in the U.8. De-
partment of Agriculture and its Eco-
homies, Btatisties, and Cooperatives
Service (ESCS). Pressures for an inte-
grated domestic food policy continue
lo build. Increasingly there will he
requests for analytical support as these
complex issues are debated in the
policy arena,

To help provide needed informa-
tion and perspective, ESCS sponsored
a series of five natjonal food policy
seminars. The Isue-oriented papers
presented at these seminars will be
published in 2 1978 issue of Agricul-
lural-Food Policy Review,

Chbjectives of the seminars are these:

* To identify, describe, ang dis-

cuss the key fpod policy issues
which will need to be resalved
over the next 2 or 3 years,

To assess current research evi-
dence and to stimulate addi-
tional food policy research,
To help define boundaries and
establish priorities for an ex-
panded food policy research
program in ESCS,

To acquaint the research and
policy community with food
programs research in ESCS,

Food Policy Seminar I
The Emerging Concern
fer Human Nutrition and
World Hunger
November 28, 1977

The first of the [cod policy semi-
nars seb the stage {or the discussion
ol contemporary issues in food policy.
Kenneth Farreil, Acting Adminisira-
tor of ESCS and moderator of the
first session, sialad that devefop-
ment of a comprehensive national
food policy would require meshing
the foed production and nulrition
elements and consideration of may-
keting and regulatory policies, This

_
*Editors' note: Reports on the re-
maining two seminars wil| appear in
the July issue of this Journai.
**The reporters are agricultural
economists with the Nalional Eco-
nomic Analysis Division, ESCS.
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peliey would be linked with the in-
ternational dimensions of food pro-
duction, trade, and aid. The linkages
amaong elements in a national food
policy, such as food production,
food consumption, and human nutri-
tion are not well ideatified nor under-
stood, said Farrell, This condition
persists, despite large public invest-
ments in research, for several reasons—
among them, lack of knowledge, seg-
mented policies, and too narrow a
focus, Drawing together the various
segments of foad policy to meet this
challenge, added Fatrell, implies the
synthesis of USDA research. He em-
phasized the need for interdiscip-
nary coordination of knowiedge
about food und nutrition,

Howard Hjort, USDA Y Director
of Econamics, Policy Analysis, and
Budget, discussed the role and under-
lying motivation for food policy
analysis in the Department. He en-
phasized the importance of recogniz-
ing that the “food system” s a
system, and that analysts must trace
impacts of shocks throughout the
system. Qur domestic foad system
is part of an international one, and
the “‘openness™ of the U.S. food
system dictates that our fpogd sector
is subject to grealer shoeks than are
some other national food systems.
Our domestic food system is a major
source of world food supplies. It is
tied to world economic activities and
worldwide variations in weather, The
scope of food policy includes factors-
as diverse as farm prices and the 1.8,
balance of payments,

Hjart characterized broader par-
ticipation in the policy process
as a manifestation of the diversity
and complexity of the food system
components, and as an opportunity
Lo open new fines of communication
to belter serve the public. The Con-
gress reflects this expanded group of
participants in the agricultural and
food policymaking process. Adding
to the complexity of the decision-
making process is the importance of
the judiciary in resolving conflicting
socioeconomic questions. The policy
agenda can be influenced, he stated,
by conducting goad research and
communicating resuifs in a way which
brings significant economic issues to
the publie’s attention.

Sol Chafkin of the Ford Founda-
tion cautioned of the danger of ad-
dressing foed programs rather than
policies, and of the danger of too




much research and talk without sub-
stance and action, These reflect the
difficulty in approaching food policy
because of its size and complexity.
Chafkin described human nutrition
as a “growth industry’’ with much
current activity hut noted that real
and significant changes are difficult
o achieve, The concept of malnutri-
tion has changed, he said, and it is
now recognized as a separate problem
from hunger. We are dealing, world-
wide, with an immensely large num-
ber of people suffering [rom mild
malnutrition, both in the United
States and abroad.

Food policy changes imply a basic
reordering of priorities with respect
to nutrition and welfare compared
with other sccial objectives, added
Chafkin. When dealing with an inter-
dependent food system, several new
policies have to be adopted at the
same time to ehange one part of the
system, a difficult task. In some
senses, we have to focus on only a
part of the system and decide on our
primary concern. The real policy
choices and decisions will be made
when pain is felt on one side or the
other of the consumer-cost/farm-
income tradeoff,

Lynn Daft of the Domestic Poliey
Council said that [ood policy has be-
come an important issue, yet our
current programs and policies leave
much to be desired, Responsibilities
among Federal agencies, other insti-
tutions, and even among countries
are as yel unclear, Daft said we are
uncertain about the role of govern-
ment and about the lacts and reality
of nurritional problems. Diverse
viewpeints compleate the policy
process,

He concluded that a food poliey is
beginning to unfold. The executive
branch is now sorting out institution-
al roles and responsihilities. To be
effective in handling and resolving
conflict, the U.8. Department of
Agriculture will need to broaden its
interests and cover a broader range of
concerns. Yet it also needs to maintain
4 distinction hetween the research
process and the advocacy of policy.

Carol Foreman, USDA’s Assistant
Secretary for Food and Consumer
Services, stated that the growing con-
cern over human nutrition, one both
domestic and international, is being
strongly reflected in the changing
attitudes of the Department. Both
consuner and producer interests must

be considered in a national food
policy, Foreman said. The poliey has
several elements:

* A research prograra to deter-
mine people’s nutritional needs
and the production needed to
meet them
Consideration of international
food needs
Measures necessary to stimuiate
an adequate level of production
at reasonahle prices
Assurance of z safe and high-
quality supply of food
Assistance programs for those
who cannot afford adequate
food at market prices

e Consideration of distribution
as well as production,

The Deparlment of Agriculture,
Foreman stated, is an important part
of any attempt at a eohesive food
policy. The fact that the Secretary of
Agriculture is required legaily to pro-
tect the public interest in food safety
and quality, and food assistance pro-
grams, she concluded, assures thati
the Secretary and the Department
will not be forced into a narrow role,

Food Policy Seminar It:
Public Assistance Programs
and Food Purchasing
December 14, 1977

Resaurce transfers through public
assistanee programs influence the
quantity and distribution of food.
These relationships served as the topic
ol ithe second food policy seminar,
chaired by Lyle P, Schertz, ESCS
Acling Deputy Administrator for
Economies.

Richard Nathan of the Brookings
Institution opened the second session
from the point of view of a social
welfare policy economist. Those who
came expecting to hear Nathan de-

fend continuation of the Food Stamp

Program, based on its influence on
food purchasing by low-income
people, were disappointed. Nathan
did not refer to its food purchasing
implications or effectiveness, Instead,
he argued for eontinuation of current
welfare assistance programs, includ-
ing the Food Stamp Program, because
they largely satisfy stated political
and social objectives.

Recalling his days as chairman of
the President’s Task Force on Public
Wellare in 1969, Nathan stated that

the proposed Family Assistance Plan
(FAP} in 1969 had the following ob-
jectives:

« Aggist the working poor

¢ Set minimum national benefit

standards

Aid the aged, blind, and physi-
cally disabled

Help weifare family heads find
and keep jobs through work in-
centives,

While the FAP was never adopted,
Nathan argued that other legislation
has been adopted since 1969 to
aceomplish all four abjectives, The
Food Stamp Program, he said, pro-
vides assistance to the working poor
and helps reduce regional inequities
in public assistauice. The program
“does important things in an accepta-
ble way and helps millions of people.
1t helps people more during recession
periods and that, to me, defines a good
program in the income security field.”

Nathan addressed his concept of
“welfare incrementalism.” “What we
need is next steps—not total welfare
reform.” We should, he recommended,
evaluate elimination of the food stamp
purchase requirement as a next step
instead of trying to put everything
together in some grand scheme. I
don't think we should go the full way
faster than we can digest change and
faster than change is really under-
stoad," Nathan said.

The belief exists that welfare re-
form proposals today must start with
a premise that no more money in
total can be spent on public assistance,
the speaker pointed out. Given that
premise, it may be even more impor-
tant, he believes, to have incremental
changes from current programs, and
to have targeted programs to accom-
piish specific legislative objectives,

Dr. Sylvia Lane, an agricultural
economist from the Univemity of
California at Davig, focused on pov-
erty, food selection, and nutrition.
Food selection tends to be highly
correlated with the income and edu-
cational levels of the shopper, Public
resource assistance (coupons or cash}
cannot be expected to ensure that
participating households have ade-
quate diets.

According to studies reviewed by
Lane, approximately 70 percent of
all U.8. households in 1976 had the
resolirces needed to “afford™ the
foods implied by USDA's lowest
cost food plan but only 21 percent
could **afford” the ‘‘liberal’’ plan.
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Because people make food substitu-
tions, “not aflording the plan dous
not necessarily mean that they (the
households} were under or malhour-
ished.”

Lane said “the *poor’ could olitain
a nuiritionally adequate diet for loss
Hin they now spend on Tood, bul
the less Lhey spend, Lhe less palatable,
the starchier, and the more monoto-
nous the diel beecomes,” The poor,
she said, ave limited in Lheir aceess Lo
food becawnse of low incomes and
they are probably paving higher
prices. Noneiheloss, she concluded,
they “appear to be relatively officiont
in obtaining nutvients per dollar of
food expenditure.” Peopie with high
incomes often eat unbalpiieod diots,
and obesity is an important nutri-
tional probiem for them.

Lzuve also reviewed studies which
support 2 program {or increased
nutrition education and a targeted
food program for which Lhe policy
objectlive s Lo improve the nutrition-
al adequacy of low-ncome people
who have smulier budgets, loss nutri-
tional knowledge, and are likely to
pay higher prices.

The relatiouship between Tood
programs and nufritional intake was
reviewed by Benjamin Sexauer, ayri-
cultural economist from the Univer-
sily of Minunesola:

Nutritional evaluations

present 2 number of compli-

caled, in some cases insolvable

probiems witich cannot be
overicoked, OQur currend under-
standing ol dictary needs is
incomplete, there ure recom-
mended daily allowances for

only 17 of the more than 45

known vssential nutients,

In addition, “nutritional noods vary
tremendously between individuals,
nob only beeause of sex, age, hody
size, and activily, bul also duc to
Henetic make-up and physiofogica)
stale.” Therefore, studies which
attempl to assess Lhe nutritional im
pact of USDAs food program will
likely not be conelusive.

Sexauer’s evidence tended Lo indi-
cale some pulritional improvement
due to Food Stamp Program partici-
pation, “bul not a marked change,"
The reasons, he suggested, include:
fa) eoupon substitution lor sone of
the eash income food stamp parti-
mipant housebolds had previously
spent For food, and (hi continued
purchase by these houscholds of
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lypes of food they are familiar with
“rather than items which would
remove the nutritional deficiencies in
Ltheir diets.” However, Sexauer made
the important point that, for ma ny,
the program has “eliminated the kine
of chronie hunger amonyg the poor
that shocked the public in the late
1966%."

Studies on the nulritional canse-
quences of USDA’s other lood pro-
grams reviewed by Sexauver also indi-
cate some, bul limited, improvement.

Supporting Lane’s coneclusion, Sexauer

said Lhal “the exisling studies seem
Lo indicate Lhat food programs should
include 2 nutrition education com-
ponent,”

Willlam T, Bochm and Paul B,
Nelson, ESCS agricultural eeonomisls,
reviewed the agpregate food expendi-
lure consequences of the proposed
Belter Jobs and Income Program
(BJIP), the Administration’s proposal
for comprehensive wellare reform.
The vesearch issue was how a simple
cash transfer system, as is proposed
in BJIP, might influence aggregate
fond expenditures relative Lo contin-
uation of the presenl woelfare syslem
with a targeted food assistance pro-
gram, They conciude that “aggregate
food expenditures would be targely
unaflfected by implementation of
BJIP." Their estimate is thal wilh
BJIP, Tood expenditures in lolal
would Tall 81 billion-iess than one-
hatl of 1 percent 41 current programs
were retained, and by only aboul
3300 mitlion wilh the food stamp
purchase requirement eliminated,

The authors provided Lhe Toilow-
ing explanation of Lhelr eslimates,
The BJP would increase the folal
grant to the poor by aboul 82.8
billion. * This increased level of fund-
ing helps Lo explain, in an imporiant
way, why foad expenditures and farm
incomes will, for practical purposes,
not likely decline as a result of the
proposed change." Apgrogate oxpen-
ditures ave not expecled to change
significantfy as a resull of the BJIP,
Hoewever, the authors stressed g cash
transfer schome is “simply not as
effective in influencing the food pur-
chasing behavior of recipient house-
holds as is a Largeled program like
the fuod stamp program.”

Only about 50 percent of those
aligible Lo receive food stamps actu-
ally participate in the program. A
cash assistance scheme, said Boehm
and Nelson, would fikely affect more

of the target population. A food
strmp program is more eftective in
increasing the food buying of partici-
pant households, But varinbility of
participaiion rates zlone mawes it dif-
ficult Lo indicate which type of pro-
gram is fikely Lo influence aggregute
food purchases Lthe most.

Food Policy Seminar 111;
The Eguitable Distribution
of Food Aid
January 17, 1978

Equity of food distribution rather
than efficiency of food programs
was emphasized in the third food
policy seminar. Bob Greenstein,
Special Assistant Lo the Secretary of
Agriculture, the moderatar, said that
most discussions of equity relate to
concerns about equitabie distribution
within the eligible target group, But
analysts should not forget that the
food aid programs were designed to
reduce the vertical inequities gener-
ated when some members of society
do not have the resources to pur-
chase nutrilionally adequate diets.
Greenstein cantioned that program
rules musl accomplish other than
equily goals, They must be operation-
ally sound and easily understood, and
adjust to conflicts among different
intaresl groups:

When program funds are
relatively lixed because of hud-
#el cousiderations, we may well
opt for a sel of program rules
which sacrifice some horizontal
equily in order to increase the
nroportion of total funds actu-
ally going to the targel popula-
tion,

Keynole speaker . Poter Timmer,
Professor of the Economics of Food
and Agriculture at Harvard Univer-
sily, recalied that the tools of eca-
nonmic analysis are mostiy suited to
considering questions of efficiency.
“Bul,” he added, "when the Taniliar
equity-efficiency iradesiss become
the real agenda item, economists Feel
a God-given righl Lo have Lhe jast
word.”

Two fundamentally different
appronches exist to the equity issue,
Timmer said. The micro approach
“would look carefully al each of Lhe
{ood aid programs, and delermine
the *fairness’ or 'equity® of the legis-
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lative rules for each.” The macro
approach

woutd look al Lhe entire U8,

econemy and ask how it gen-

erotes the unequality, .. IT ma-
nipulations of variables in these

mechanisms do not provide a

satisfactory distribution of ma-

terial well-being then 2 sequence

of more targeted programs can be

brought Lo bear on Lhe probiem.
His remarks are based on the macro
approach,

Foceusing on the analytical setling
for policy analysis, Thmmer indicate«!
that it was [undamental to under-
stand the linkages among three varia-
bles: agriculture, food, and nutrition.
Any of the three could serve as the
planning focus; however, both agri-
culture and nutrition were too narrow
a focus, he said. The polilical consti-
tuency of either is “too small for this
[macro] approach to be imple-
menied."” The alternative is a “food
sector perspective,” which recognizes
thai {food is the primary intermediary
between agricuiture and nutrition.
Planning from this perspective has
the advantage of 2 central focus on
individual markets, stii} the most
efficient mechanisms available {or
distributing commodities.

A food policy hased on a broador
perspective would be far enough
removed from agriculture so as not
to be dominated by producer inter-
ests. At the same time, nutrition
would nok be seen as the only cle-
ment, Such a policy, Timmer indi-
caled, also provides the proper
arientation for equily guestions in
the context of analysis and planning,

Although no barm exists in start-
ing on a picce of the problem, il is
important "t{o understand wheve that
piece fits in Lhe hroader scheme of
things." Relering to past dairy policy
for an example, Timmer said, " The
issue is not milk prices, but the
policy perspective that permits ma-
nipulation of prices on producers’
behalf and relegates consumer inter-
ests Lo the program level,” Such pro-
grams may transler income from the
higher income nonfarm seclor to the
lower income farm seclor, as inlend-
ed, Bul Lhey may also resuit in in-
come support Lo farmers who are
wealthy relalive to certain nonfarm
poverly groups who lace higher milk
prices. “The obviousnass of the un-
aqual perspective in terms of hisiori-
cal evolulion and political realities

should not hide the lact thal it pro-
duces bad policy analysis.”

These remurks served as the hasis
For suggesting a research agenda
which would contain five broad
research queslions, corresponding Lo
five levels of equity issues:

« What are Lhe linkapges between
the world lTood economy and
the U.S. domestic food policy?
What is the impact of 1.5, agri-
cuitural price paliey on income
distribution, fuvod consump-
Lion, and the nulritional status
of the poor?

Can mininzum standards lor
food programs be dofined that
reconeile the major philosophi-
cal dilferences between partici-
pants’ need for dignity and
taxpayers’ concern {or program
cosis?

What are the social, culturai,
and heallh laectors that prevent
use of existing programs?

lHow do the poor spend their
money, and what factors cause
the purchase of nutritionally
inadequale diets?

Thie next three papers in the semi-
nar coniained reports on inequilies
which likely result from currvent pro-
gram rules regarding the distribution
of benefils, Thomas Stucker, Michael
Belongia, and Robert Rizek lacked
at problems with the henchmarks:
poverly and the Thrifty Food Plan,
Larry Salathe and Ruebon Buse ex-
amined Lhe household as ihe con-
sumplion unit, and Thomas Carlin,

regional versuy nalioaal eligibilily
standards,

DilfTerences v the costs of living
and the rules allowing for various
deductions from earned income were
lwo ol the major reasons given for
generating inequitable distribution of
aid under current programs. Carlin
indicated thal Federal jobs programs,
in particular, pose a real probiem for
rural areas (where many of the unem-
pioyed poor now live) singe public
service Jjobs in sueh areas are mited.

The speakers presenting Lhese
three papers coneluded thal, while
technical improvementis in the equit-
able distribution of aid could un-
donbtedly be obtained by changing
current program rules, such improve:
ments could not logicalty be expecled
without substantial increases in
administrative complexily and, thus,
costs,

The finai speaker, Maurice Mae-
Donald, from the Universily of
Wisconsin's Poverly Institute, dis-
cussed the Faclors affecting partici-
pation. He asked wheller the Govern-
ment had a responsthilily to do more
than just offer public assistance,
Wasn’L there aiso a responsibility to
see to it that aid was aecepled by ali
those in Lhe target group? He has
found that some in Lhe Largel group
do nol receive Lbe aid Cor which they
are eligible because of Lhe societnl
stigma atlached Lo Lthe acceptance of
public assistance. He suggesicd that
cash assislance would be loss apl Lo
be stigmalized thar a targeled pro-
gram using, for  xar.de, food stamps,
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The price indexes of the Burenw of Agricultural Feunomies are widely
used not only lor general purposes bul also in the administrative calenin-
Lion of parity prices which current legisiation provides are to be 50 detor-
mined as Lo give farm commodities generally the same purchasing powoer in
termy of “articles and services Lhat farmers buy, wages paid hived Tarm
tabor, interest on farm indebiedness seeured by farm veal oslale and taxes
on lare real estale™ as prevailed during the base period January 1810-
December 1814, This means that the indexes must measure broad changes
over somuthing more than four decades. This reguirement sels a most diffi-
cult task in construeting farm price indexes, especially the parity index
covering prices and cost rales paid by Farmers owing Lo the great shift in
farm production methods and, equally, Faem family living patterns since

1910,

Q. V. Wells
Vol i1, No, 2, April 1950, p. 33,
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AGRICULTURAL CENSUS
DATA AS A SOURCE
OF LINEAR PROGRAMMING
VECTCRS

By Daniel G. Williams *

Agricultural produciion funetions
vary by regicm in the United States,
To study agricultural production in
alternative regions, analysts require
regionally specific data for the func-
tions. I these data are to be obtained
from primary sources, it can be both
expensive and time consuming. In
this note, I describe a method for
constructing the agricultural sector
of a linear programming model which
is used for planning economic devel-
cpment in a rural, multicounty area.
The method may prove to have a
wider use than for the agricultural
sector, perhaps for the manufacturing
sector as well, The table gives a sim-
plified representation of the agricul-
tural subsector of the larger model.

Maodel

The prototype model was devel-
oped originzally by the Stanford Re-
search Institute (SRI) under contract
to the U.8, Department of Agricul-
ture.! The agricultural subsector of
that mode} relied on primary local
data, Work was initiated by SRI and
completed by the present author at
USDA to reformulate the agricultur-
al subsector to use secondary data.
The results of this reformulation are
included in the current version of
the model: Rural Development,
Activity Analysis Planning {RDAAP),
based upon a modsl foundation in
which both size and scope of indus-
try mix were expanded by SRI from
the prototype version.

Three additional articles by this
aulthor explore other areas of the
research.” Also, two manuseripts by

*The author is a regional econo-
mist with the Economic Develop-
ment Division, ESCS.

* Robert G. Spiegeiman, E. L.
Baum, and L, E. Talbert. Application
of Activity Analysis to Regional De-
velopment Planning: A Case Study of
Economic Planning in Rural South
Central Kentucky. U.8. Dept, Agr.,
Econ. Res. Serv., Tech. Bul, 1339,
Mar. 1965,

(a) Objective Function Tradeoff
Curves in @ Rural Economic Develop-
ment, Activity Analysis, Linear Pro-
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the author summarize certain aspects
of the entire model research, The
first? is essentially a recapitulation of
some of the more importan! research
results, including a portion of the
material {rom this note and from the
other three papers mentioned. The
second’ presents the structure and
mathemasical framewocrk of the
mode].

Agricultural Sector—
Production Vectors

In SRI's development of the
model, one problem involved the
reconciliation of two conflicting
cbijectives. The modei was to be use-
ful for many different areas of the
country, yet also as specific as possi-
bie for any one area, In the manu-
facturing and service sectors, this
conflict was resolved by "ruralizing”
the vectors from the national input-
output table.®* Faor the agricultural
sector, however, it was thought that
the production functions would vary
more between regions than for the
manufacturing or service sectors,
Thus, the methodology for con-
structing the agriculture sector had
to be maore area specifie. Yet, SRI

gramming Planning Model {unpub-
lished paper).

{b} Use of Multiple Regression
Analysis to Summarize and Interpret
Linear Programming Solutions: Ap-
lication to a Rural Economic Devei-
opment Planning Model (unpublished
paper),

{¢) On the Problem of Attracting
Industries Specified by the Solution
{0 a Linear Programming, Rural Eco-
nomic Development Model {unpub-
lished paper).

* Planning for Multicounty Rural
Areas: Application of a Linear Pro-
gramming Economic Model in North-
west Arkansas (unpublished manu-
seript).

*Structure! Details of a Linear
Programming, Rural Economic [e-
velopment Plarning Modei: North-
west Arkansas {unpublished manu-
script).

*SRI used the “hase data ol the
U.8. Department of Commerce 1958
input-output table (approximately 4-
digit 8IC), and used what would be,
in essence, 5 or 6 digit" SIC data.
These were separated into rural {non-
SMSA) and urban {S8MSA} compa-
nents. The former was used to create
the manufacturing and service vectors
in the RDAAP Model {at approxi-
mately the 4-digit SIC level).
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did not wish to require the gathering
and use of separate primary agricul-
tural data for each area to which the
model was to be appiied.

The usuzl methods for construct-
ing agricuitural production vectors
did not seem appropriate, Generally,
the agricuiturat sector of a model
involves separate production vectors
for each individuul output, including,
for example, distinct vectors for cash
grain, farm animals, fruits and vege-
tabies, and forage crops. This com-
modity-specific procedure is used by
Spiegelman, ef al, in the forerunner
to the RDAAP Model. It was suggest-
ed to SRI* that both secondary agri-
cultural data, and a noncommodity-
specific agricultural format could be
employed. Instead of foecusing on
separate products, one could focus
on farm types to exploit regionally
specific data available from the U.S,
Census of Agriculture,?

However, the muiticounty "region-
al” data, including State parts, do
not exist in the most recent U.8, Agri-
cultvral Census. Since the 1854 Agri-
cultural Census, no detailed data
have been published for economic
areas. But from the 1959, 1964 (used
in this study), and 1969 censuses,
ESCS obtained a special tabulation
for multicounty areas (including
State parts}. Such tabuiations can no
longer be obtained at the detail used
in the RDAAP Model. At the State
level, however, approximately the
same data detail is still provided in
the pubiished U.8. Agricultural Cen-
sus documents. These data are not,
of course, as "'regionally” specific as
hefore, but are more area specific
than if national average production
functions were used.

To implement this procedure
using the 1964 data, I obtained a
detailed computer printout from the
census for Washington and Benton
counties combined, rather than for
the move aggregated geographical
areas in the published volumes. The
farms are classified by economie

¢ By Clark Edwards, ESCS,

"For the RDAAP Model, applied
to the BMW Region, consisting of
Benten, Madison, and Washington
counties in northwestern Arkansas,
the 1964 U.S. Census of Agriculture,
Arkansas, Bureau of the Census, U.S.
Department of Commerce {detailed
computer printout for Washington
and Benton counties combined) was
used,
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class, as well as Lype. The classes run
from Class 1 (Lhe bighest-income
Farms} through VI, and purt-time,
Types ol farms lfor the BW Region®
are pouliry, dairy, general Hvestock,
fruit and nul, eash grain, and vegela-
hle.

AgriciHtural Sector—
Transformation
Mechanism

The model “transforms™ regres-
sive Turms {Classes 1V Lhrough part-
lime} into progressive Farms (Classes
I and III}. The jump from Class IV
or below to Class 1 is thought Lo be
too large ta be realislically ohtaina-

"Dala from the computer print-
auls are given lor only Benion and
Washington counties combined, nol
for the whole BMW Region. This
amission is satisTactory since the daia
are being used Lo ereale protolypes
for the area-specilic produelion
vectors, And, it is assumed thut these
vectors will be sufficiently aceurate,
especiaily since Benton and Washing-
lon counties are both much larger
agriculiurally than Madison county.

R T T RS L E R S s iy 0 S F T S

bie. If progressive seciors enter a
mode! oplimal selution, it implies
that higher economie class larms em-
body more elficiency in Lheir use of
land and other resources than lower
cconomic clags larms, for the par-
ticular ohjeetive funclion and con-
strainis assumed, Each larm typo
gonerally produoees the enlire full
range of agrieuflural oulputs.” OF
course, cash grain farms produce rela-
tively more whea! and other cash
grains, vegetahle Tarms produce rela-
tively more vegetables, and so on,
Columins 2 and 3 of 1he table illus-
trate Lwo progressive types of larm:
poullry and general, Bach type of
farm produces the full range of farm
commoaedities; shown in the Lable are
surghum, barley, and hogs.

The progressive seetor in the com-
plete model includes 12 farm produe-
tion vectors.'® ‘The regressive sector,

* 29 different delailed {disaggre-
gated) agricultural commodities are
considoered.

"7 types Limes 2 classos = 14 dif-
ferent farm varieties. However, Eco-
namic Class I farms for 2 of the 7

for simplicity, is nol disaggrepated
{as Lo Lype andfor class). Thus, the
apriculiural regressive seelor consists
ol anly cne production vectior (eol-
umn [ in the table).*t The upper
limit on the amount of fand able to
be converted l'or use by the progres-
sive seclor is the total amount of
land in the regressive sector in Lhe
BMW Heypion,'?

What is Lhe exacl mechanism of
transformation from regressive to
progressive agriculture? Crop oulpuls
from the progressive seclor are indi-
cated by plus signs on Lhe coelli-
cienls. Liveslock outpuls appear with
minus signs in Lhe progressive Farm
cotumns hecause these coellicienis
Munction as leed requiremenis. Hog

Lvpes do not exist in the BW Regjon.
Clags II Farm “units™ are 15 indi-
vidual farms; Class II[ farm *units,”
25 individual farms,

"' One farm “unit™ is caleulated Lo
be 30 individual regressive farms.,

'* Land is classified into 5 typoes:
total farmland, cropland harvested,
croplund pasture, improved pasiure,
and unimproved pasture.

Simplified representation ol the agricultural subsector in the RDAAP Model

Agriculture

Manufacturing

Columnsg

Production

Rows Poul-
try

Barley Feed | Grains and seed | Prepared animal feed

grain

Gen- im- Ex- trans- | Trans- im- Pro- Im- Ex-

erai ports ports fer

fer pors duce parts | ports

Agriculture:
Sorghum . +h,
Barley +h,
Hogs —b,
Feed grain
Grains and seeds

Manufacturing:
Prepared animai feed
Saybean ail

Land:
Cropland

Labor:
Skilled . b,

"'Foreign' sector:
"Foreign exchange” +a, -,

1=,

-, -, +f,

+,

~1.0 = -1.0 +1.0

' For technical reasons, the regressive sector livestock rows {which would be positive] are converted into their individual
vector components, such as “feed grain commodity,”” at positive {“supply*’] levels,
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produetion from ail farms in the
region is indicated by the +1 coeffi-
cient in the feed hogs cofumn of the
tahle. Except where indicated, all
signs on the coefficients in the regres-
sive sector are reversed from those of
the progressive sector,

Before a net increment®?® of pro-
duction of a2 particular agricultural
commodity can be produced, the
“loss” of the regressive sector has to
be “made up" by the progressive
sector, If it is not, the loss has to he
made up by imports.'* Column 5 in
the table illustrates this with imports
of barley. With respeet to sign change,
both tabor and nonagriculbural inputs
are handled identically to the agricul-
tural outputs. The nonagricultural
inputs'® are calculated by use of the
1963 naticonal inpul-output tabie for
the United States.'* However, only
farm type, not economic ¢lass can be
distinguished.

“Foreign exchange” coefficients
(on “capital™ and “current” account},
depreciation coefficients, and animal
“stock” coefficients are also estimated
using the above-mentioned sources,
plus other sources for the capital and
depreciation estimates.!”

*The RDAAP Model is an incre-
mental and terminal year medel, in
which only ingreases [rom the base
year to the target year are consid-
ered, over the planning span (10
years}.

'“ These are not necessarify “true”
imports. In a sense, they are an
“aceounting device” showing the
cost to the region of such a transfor-
mation, for the particular row alone,
in terms of “foreign exchange™ cost
(purchases from outside the BMW
Region).

'* (ggregated agricultural inputs
also are included here. To avoid
double-counting these inputs with
those reguired by the animal feed
unit vectors (7 feeding activities), the
“overlap” is deducted from these
aggregated agricultural input coeffj-
cients,

'* Office of Business Economics,
U.S. Department of Commerce, “In-
put-Output Structure of the U.8,
Economy: 1963, Supplement to the
Survey of Current Business, 1969
{the 478 ievel on computer tape).

'"Description of this capacity
methodology as well as the labor
requirements procedure is given in
Generalized Model for Rural De-
velopment Planning by Robert (3,
Spiegeiman and Edward W. Lungren,
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Farm products ean be used by
other farmers. Column 7 in the table
Hlustrates the transler of barley grain
preduced on one farm Lo bhe used as
feed grain, This can he used as hog
feed {column 4) on another farm.
Such feed grains include wheat, oats,
and rye as well as barley, Activities
such as shown in column 7 aggregate
the individual grains into common-
unit feed grain commodities which
can be fed to farm animals, including
hogs, A disaggregated agricultural
commodity such as barley can be
exported for use outside the multi-
county region by activating column
8.

Industries in the manufacturing
sector—a major user of farm prod-
ucts—are aggregates delined by
naticnal input-output definitions,
The manufacturing sector uses barley
as an input in an aggregate called
grains and seeds.'® Column 9 of the
table allows for imports of the aggre-
Ezie grains and seeds as an alternative
to tocal production.'®

Cotumn 10 illustrates cne manu-
facturing use of grains and seeds:
production of prepared animal
feeds. Columns 11 and 12 provide
for imports and exports of the manu-
factured product. Prepared animal
feeds can also become available for
use by activaling the regressive
sector, column 1. This means that
feeds formerly used hy thatl sector
are released for other uses, The feed
grain commodity is similarly made
available. Prepared animal feed, one
of the constituents of hog feed via
the conversion in column 4, is made
available or use by the poultry and
general farms in columns 2 and 3.

Stanford Res. Inst,, Prog. Rpt. III,
USDA Contract No. 12-17-091-1-398,
Menlo Park, Calil., Feb. 1968.

""Only the “aggregated” agricul-
tural comrodities can be used by the
“manufacturing™ vectors {which in-
clude such indusiries as meat and
poultry processing} in the RDAAP
Model.

' A “marketing” surcharge is
added to the import price lor the dis-
aggregated agricultural commodities
to eliminate the possibility of
“eycling™ with the export vectors,
This surcharge also insures that aggre-
gated, rather than disaggrepated com-
modities will be imported lor “real”
uses (uses other than for the previ-
ously mentioned “accounting fune-
tion''),

IR B TR G L SR T ST e

3 T e T T e e SO T

Agricuitural Sector—
Specific Results

OF the 12 possible types of farms
considered, only poultry, class II,
and general, class III, tend to be con-
sistently selected ai sizable levels by
the optimal solution for most types
of objeclive [unctions,?* The first
vesult {poultry) is “supportive’ of
the model’s accuracy, in that poultry
is, in fact, the leading agricultural
activity of the BMW Repgion.

For land use, only cropland is
used [ully, white significant surpluses
remain in the three pasture categories,
and in the total farmiand category.?!
These results are, of course, due par-
tially Lo the intrinsic rigidities of
activities in a linear programing for-
mat. Bat they are not inconsistent
with the observation that pastureland
is not used to capacity in the Ozarks.
If transformation veckors between
land categaries were added to the
model, some of this rigidity could be
removed. Still, these results do show
that cropland is preferred to pasture
in the progressive agricultural sector
compared with the regressive agricul-
tural sector. This makes sense in that,
generally, crops generate more net
income per acre than pastureland.
Thus, it is efficient to shift {rom
regressive Lo progressive agriculture,
even though significant surpluses of
{ormerly used land are created.

Conclusion

To obiain useful agricultural pro-
duction function dala for a linear
programming economic development
model, we need not be tied to primary
sovrces. A nationwide set of area-
specific data is available in a widely
known secondary source, This was
available at the multicounty level in
1969 and earlier censuses, but cur-
rently is available only at the State
fevel, Use of such data becomes

*The model has been run for
many different Lypes of objectives,
such as maximization of “balance of
trade™ surplus, ""balance of payments'”
surplus, gross regional product, value
added, local wages, tocal employment,
tota! private profits and industry rate
of return index.

*' These results virtually are inva-
rianl among diflerent objective fune-
tions, and the surpluses vary from
143 Lo 2/3 of the formerly used
pasiureland.
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possible if the researcher modifies his
usual concept of the farming sector
into farm types (and econamic
classes), rather than using the usual
concept of individeal commeodities,
Thiz innovative agricultural produc-
tien “core” can be augmented with
appropriate transfer activities to
create a complete agriculfural sector
[or an economie development model,

This procedure can perhaps be
used to create any such vectors or
activities for an input-output or linear
programming model with joing out-
puts, For example, one can obtain
(by special request) from the U.5,
Census of Manufactures a listing by
4-digit SIC category of not only the
“major’ SIC category outpui, but
also of several “minor™ 8IC category
cutputs, leading Lo, ol course, a joint
output manufacturing vector. Thus,
the researcher can use inexpensive
secondary data sources as an alter-
native to expensive primary surveys
to obtain production function inlor-
mation.

e o o o o o o o o o o
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is the concept of gllocative
efficiency the most appropriate
one when the purpose is to
compare the efficiency of agri-
culture with Lhat of other see-
tors of Lthe economy? When
inefliciency in agriculture is
described in terms ef toe much
labor and too liftle capital,
does Lhis not mean, by defini-
tian, that other sectors of the
econamy are inefficient he-
cause ol too litlle labor and
too much capital?

Donald C. Horton
Vol. I, Na, 2, April 1950,
p. B7.
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LICENSING OF
VETERINARIANS
AND
THE INCIDENCE
OF REPORTED ANIMAL
DISEASES

By Sidney L. Carroll
and Robert J. Gaston*

The Role
of Veterinarians

Veterinarians, primatily, stand be-
tween the health of the human popu-
lation and more than one hundred
animal diseases that may affect people
(such as rabies, brucellosis, tubercu-
losis, and psittacosis),! Their elfective-
ness in preventing and reporting the
spread of these diseases has several
determinants. In this note we pay
particular attention to how differen-
tial licensing and schooling of veteri-
narians across States have affected
the reported cases of animal rabies
and brucellosis. IL is elaimed that
“veterinarians, both private practi-
ticners and regulatory officials, have
played a major role in controlling
rabies and bringing about a continu-
ing decline in the number of cases
reported {authors’ emphasis) each
year, .. [Nevertheless] rabies remains
2 potential health threat that requires
constant vigilance and control by vet-
erinarians, ., ’*?

While there seems to be little ques-
tion regarding the instruments} role
of veterinarians in the control of
rabies, we know of little or no

*The authors are economists at
the University of Tennessee, Knox-
ville,

This research was conducted with
the support of National Science
Foundation grant no. APR75-18792.
Any opinions, {indings, conclusions
or recommendations expressed are
those of the authors and do not
necessarily reflect the views of the
National Science Foundation. They
gratefully acknowledge the research
assistance ol George Choksy.

'U.S, Department of Heaith,
Education and Wellare, Public Health
Service, Health Resources Slatistics,
1972-73, Washington, D.C,, p. 319.
Center lor Disease Control. Zaonoses,
Atlanta, Ga., various years.

*Pamphlet, American Veterinary
Medical Association. “Today’s Vet-
erinarian’, Chicago, 1973, pp. 14-15.

attempt fo systematically analyze the
trade off between presumably higher
quality but fewer practitioners and
the incidence of animal rabies reports
in the United States, We undertake
such an attempt here; moreover, we
reinforce our analysis for rabies with
one for animal brucellosis.

The State, in the name of protect-
ing the “public interest”, has imposed
an impressive array of requirements
thai veterinarians must satis{y before
they can be licensed. Such require-
ments vary by State but rather gen-
erally include such things as: gaining
entry into and graduating from an
‘approved” school of veterinary
medicine; passing competitive writ-
ten, oral {sometimes, these involve
actual casework} State board exami-
nations; being a U.S. citizen; having
prior residency in the State; being
sponsored by existing practitioners;
and others.

The Model and its
Results

Using a recursive system of twa
equations, we first estimate the
number of licensed veterinarians per
household (density of veterinarians)
as a function of licensing restrictive-
ness factors and some general control
variables, Next, we relate that ““densi-
ty"” number to the number of reported
cases of rabies in dogs and cats hy
State,

Rabies Analysis

Cross-section data lor States were
available for 1970 and 1974, A: the
equations in table 1 show, density of
veierinarians is clearly and signilicant-
Iy related in a positive manner to the
density of farm animals (domestic
farm animals in thousands per house-
held} and the number of graduates of
in-State schools of veterinary medi-
cine, The occcupational licensing
requircment explicitly entered into
tabile 1 is that ol citizenship. If 2
State requires U.S. citizenship of a
license applicant, this is yiven a value
of 1 and, il not, a value of 0 is
assigned to the State, Requiring citi-
zenship prior to practice is considered
more restrictive than not doing s0.?

10f 49 States where data were
available for 1970, 35 required U.S.
citizenship prior to licensing, Resuits
Far a wide varfely of other licensing
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Table 1—Three-state-lenst squares estimates, recursive eguation system, data pocled, 1970, 1974!

Density

Intercept

Time

Density of
veteringrians

Farm animal
density

School
index

Citizenship

Veterinarians

Q.3570881**"

0.0286627* "

D.026795%

0.803G647G*

—0.0568023**

4

{0.025831}
t=13.8310

{0.024305) {0.00164}
t=1.17929

{0.229081} {0.0266646}
$=16.3208 t=3.50683 +-2.1228

Rabies -0.0083340 0.0012848 0.0308268"" "
reports {0.004230) {0.002959) {0.00735)
t~1.96810 t=0.43418 £=4.18407

Time: 1974 = 1; 1970 =0.
Murber of observations = 88.
*Significant at 10% leve!, 2-tail ¢-test.
**Significant at 5% level, Z-tai t-test.
" * *Significant at 1% level, 2-tail r-test.
! Reported rabies cases in domestic animals is dependent variable; citizenship requiremant is licensure variable,
Note: Source data avaitable from authors an request,

Table 2—Three-stage-least squares estimates, recursive equation systemn, data pocled, 1870, 19747

Density of Farm animal School

Density

Intercept

Tirne

veterinarians

detsity

index

Citizenship

WVeterinarians

0.33293545" " *
{6.02690345}

0.02821018
{0.02430521}

002622825 **
10.00164414)

0.89240918"**
{0.23547287)

-0.02180551
{0.02733826)

r=12.86294 £=1.18066 t=15.95254 £=3,80440 =-.76762
Brucellosis -0.40318324
reports {1.56355600)

t=-( 257885

1.29405158 5.18092362*
{t.08368802) {2,71652585}
=1.18320 t=1.91087

* Significant at the 10% leve!, Z-rajled rtogt.
* *Significant at the 5% leval, 2-tailed ¢-test,
* **Significant at the 1% ievel, 2-tailed #-test.
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Number of abservations = 98,

Note: Source data available from authors on reguest,
! Brucellosis in animals is dependent variable: citizenship reavirement is licensure variable,

The negative sign on the coefficient
“eitizenship” is consislenl with its
use as a resirictive device via its asso-
ciation with reduced density of prac-
titioners. Further, the statistical
significance ol the coefficient lends
some empirical support thai such
requirements funetion as barviers Lo
entry into the field of veterinary
medicine.

Particuiarly siriking in table 1 is
the importance and positive elfect of
the presence of an in-State school of
veterinary medicine on the density of

requirements showed basically the
same result as that with this measure,
ibul they are omitted Tor hrevily,
Further, the statistical resulis were
“strongest” willy this measure of
restriclion.
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praclilioneys in Lhat State, This slrong
relationship, lound in every statisti-
cal sample Lested, hightights the im-
portance Lo a State of having ils own
system of velerinary medical educa-
Lion. It also suggests that the school
entry requirement is a significant
licensing barrier and that the func-
tioning of license reciprocity among
States does not fully compensate for
fack of an in-Stale school of veteri-
nary medicine,

It is abundanily clear in table 1
that, as the density ol veterinarians
in a State increases, so does the num-
her of reported cases of rabies, This
relatjonship is significant at even the
most siringent level of siatistical test-
ing. More velerinarians ecuals more
reported rabies, when other influences
are held constant, This relalionship

obviously does nol suggesl in any
way Lhat volerinarians cause rabies;
rather that more existing rabies
cases are detected and reported the
more velerinarians there are practi-
cing.® One possible implication is

*The number of reported cases of
rabies alse depends somewhst on
Siale laboratory budgel and testing
policies whieh vary from State to
State and over lime. These policies
dictate under which civ  nstances
animals will be Lested ang, of course,
alier the discovered (reported) num-
ber of rabies cases. Further testing
with 3-year averages of reported
cases of animal rabies to reduce the
influence of transient changes in pub-
lic laboratory examination policies
revealed no changes in any coelTicient
sign or significance ievel.
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that in those Slates most restrictive ESTIMATING

in the licensing of veterinarians THE NUMBER OF HIRED
{mosl demanding of high guatity or FARMWORKERS COVERED
stringent with educational funds), BY SOCIAL SECURITY

there may be systematic under-dis-
covering ol existing cases af rabies, By Bertram M. Kestenbaum*
and an increase in the risk of expo-
sure to other animals and, uliimately, The number of farmworkers in a
to people.s given year covered by social security
differs from the number of employer-
Anima! Brucellosis Analysis
The equation system and variables may have several employers. For a
used in table 1 were tested to examine Significant number of reports the
the incidenice of brucellosis in animals  emiployee’s identity cannot be deter-
(table 2). The most striking finding mn::ed, and it becomes necessary to
{from a comparison of the rabijes and estimate what number should be
brucellosis analyses is that, with minor 2dded to the count of identiﬁed.
exceptions, the results for brucello- workers to arrive at a _!:otal. Ir} this
sis almost exactly mirror those note, 1 present a sclution, an inno-
obtained for rahies. Namely, as the vative application and exten’smn af
density of veterinarians increases, so ~ Methodology developed originally to
do the reported cases {per household) Ireat the problem of multiple listings
of brucellosis in animals, The citizen- 11 # sampling frame.
ship variable retains the expected Hired farm.work ha.s: been cc!v?red
sign but shows little stalistical sig- u.nder the Social Secunty‘Admm.lstra-
nificance. tl'o_n’s (S5A) old age, survivors, disa-
Testing of additional licensing b.zhty‘ and heaith insurance program
requirement variables (such as prac-  since 1951. Each farm operator is
tical examination reciprocity and required to report at th? year’s end
written examination pass/fail rates) the name, social security number
revealed the same positive and sig- (S8N}, and cash wages of any em-
nificant relation hetween density of  Plo¥ee who either eatned at Ie::ast
veierinarians and density of reported ~ $150 or wae paid on a time basis
cases of animal brucellosis. However,  (hourly, weekly, and so on) for 20
the results were sometimes positive or more days of work during the
and sometimes negative, but not sta-  ¥ear. The size of the hired farm
tistically significant, in the refatjon- ~ Workforce covered by social security
ship between various explicit licensing ©an be used to assess program cover-
vequirements tested and the associ- age and describe trends in noncasual
ated density of veterinarians. The farm employment.
veterinary school influence was Although many of these workers
always highly significant in any model are employed by two or more farm
Lestod. operators during Lhe year, the num-
ber covered by social security in a
given year could be determined, in
theory, simply by counting the num-
We can lentatively report that, the er of different SSN’s appearing on
more strict the barriers in a Staie to farm empl?yer “_epF”’t}‘- Actually, be-
oblaining a veterinary license, the cause 58A’s statisticai data base con-
fewer the praciitioners in the State. sists of a 1-percent sample of social
As u result, some cases of rabies and  SeCUrity numbers (described eise-
brucellesis are not being discovered,  Where' )3 one would count the num-
Thus, the risk of infection increases, ber of different 88N’s in the 1-percent
for healthy domestic animals and,
ullimately, Tor people.

Conclusion

*The author is a mathematjcal
slatistician with the Social Security
Administration, He is indebted to
Miles Davis for his heip.

'Social Security Administration,
Offiee of Research and Statistics,
Eurnings Distributions in the United
States, I1968.Washington, D, C., 1975,
pp. 316-318, See also Mandel, B, T.
“Sampling the Federal Old-Age and
Survivors [nsurance Records, Journal

* Alternalive explanzations are not
excluded, such as ““highar quality” vets
reducing the number of getual cases
and hence, the reported number. Hovw-
ever, we have no knowledge of Lhe
offect of Fower velerinarians on the
number of actual coses of animal rubies.

employee reports because one worker

sample that appear on farm employer
reports, then muitiply by 100,

However, the name/SSN identifi--
cation on reports of farm employ-
ment is sometimes incomplete or in-
correct. Perhaps the worker couldn’t
produce an 88N; or perhaps the em-
ployer misplaced the information
and was unable to contact the former
employee, To illustrate: for 1974
there were 3,042,000 farm employ-
ment reports; only 25,919 of the
30,420 reports expected in the 1-
percent sample had acceptable name/
585N identification.

The properly identified 25,919
reports yielded 19,874 different
S5N's. I denote these two quantities
by “y** and “x, respectively. “Y"
and “X," respectively, stand for the
aumbers of reports (30,420) and
unique SSN's expected in the 1-per-
cent sample if all reporis had accept-
able identification. The obiective is
tc determine the value of X_

A first approximation is obtained
by solving the equation:

X
X==.vy

¥

19,874

= . 30,420
25,919

from which X = 23,325 for 1974,
This procedure would he satisfactory
if every farmworker were correctly
identified either by all kis employers
or by none. But, because it is possible
that a farmworker will be properly
reported by some employers and not
by others, the procedure yields an
overestimate: that is, the extent of
duplication in a list is understated by
a partial examination of the list.

To solve the "unduplication”
problem, I expand upon methodology
originally developed hy Leslie Kish
for caleulating probabilities of ele-
ment selection fro:; a sampling frame
with replicate listings.? It consists of
applying a binomial model with

of the American Statistical Associa-
tion, vel. 48, no. 2€3, September
1953, pp. 462-475.

? Leslie Kish, Survey Sampling.
New York, 1985, pp. 302-393. Algo,
see estimating techniques used in the
1969 Census of Agriculture as
described by Gurney and Gonzalez in
“Estimates for Samples from Frames
Where Some Units Have Multiple
Listings.”” Y972 American Statistical
Association Proceedings, Social Sta-
tistics Section. 1973, pp, 283-288.
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parameter “p”—the probability of
proper idenlification—eonstant from
trial to trial (report to repori).

For a worker with ;" employers,
according to our model the proba-
bility that exactly < (=1,2,....0) ol
his empioyments are correctly identi-
fied is given by:

5= GT )/ C)

This expression can be approximated
by the jth term in the expansion of
({(1-p) + p}i, where p = y/¥; and this
is the relationship used:

i AP

= 0 1-pit~f pt

Pjj (J) (1-p)ytp
For 1974,

25,919 0.85204

? 30,420 55204,

Next, it is necessary to know, among
correctly identified farm empioyment
reports, how many S8SN's appeared an
exactly one report, two reports, three
reports, and so on {see tabie}.

1t is unlikely that any worker has
more than, say, 14 employers. Let
C= {Cj', _,J"=],2,. vy 14 L1 2:CIB=CI4=0)
be thé column vector whose elements
are the numbers of S5N's appearing
on exactly j correct reporis, and
T= (t," i=1,2,..., 14}, the column
vector whese elements are the num-
bers of 88N’s which would appear on
exactly i reports if all reports were
properly identified. The objective is
Lo solve lor X = Xt hy assuming thal
the values {c;) derive from the values
({;), according to Lthe probahilities:

Pji = (;) (1-p)i-i pi.

We array these probabilities in a
14 X 14 matriz, P:

=1 £=2 =3 i=4

P is an upper triangular matrix whose
elements along the main diagonal, pi,
are all nonzero. Therefore, its inverse,
P-1, must exist, and we may solve
the matrix equation PT =Cfor 7 =
P-lc.

The result is a total of 22,629
farmworkers in the 1-percent sample
in 1974, The number of workers

Hired farmworkers and toral correct
reports far workers with exactly J correct
reporis, 1974

Number {} Number of

of correct workers with Al

reports per | exactly jcor- | correct
worker rect reports reports

15,254 16,254
2,357 4,702
594 2,082
284 1,136
675

450

336

144

108

10

22

= OO LN

T p—

Total 19,874 25,9198

Source: Sacial Sscurity Administra-
tion's 1% statistical sample.

added, X-x, is 2.755, substantially
less than the workers added (23,325-
19,874=3 451) aceording to the first
approximation.

This method, a general one, can
he applied in other subject areas
when it is necessary Lo estimate the
duplication in some file after most ol
the duplication has been determined
by random observalian,

85204 25214 05536 .01104
b .72587 32225 09536
Q 0 61855 35608
0 1] 0 52703
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RESEARCH, EXTENSION,
AND TEACHING
UNDER TITLE X1V

By James Nielson*

*Title XIV is the most compre-
hensive and important legislation in
the area of agricultural research and
extension ever undertaken by the
Congress.” Thus spoke Congressman
Tom Foley when he presented the
conference report on what was later
called the "Food and Agriculture
Act of 1977.” Title XIV is called the
“National Agricultural Research, Ex-
tension, and Teaching Policy Act of
1977.” This act indicates priorities
for programs, and specific organiza-
tional structures and procedures for
carrying out the programs,

The legislation names USDA zs
the lead agency for food and agri-
cultural sciences in research, exten-
sion, and teaching. It carves out for
the Department and caoperating
uhiversities a dominant piece of the
action in all areas of agriculture,
forestry, aquaculture, home eco-
nomies, human nutrition, family life,
and rural and community develop-
ment. There is Lo be increased coop-
eration, coordination, and planning
in the food and agricultural sciences
among Federal departments and
agencies, the 8tates, colleges, univer-
sities, private research and extension
organizations, agricultural libraries
and user groups. The Caongress—in
Subtitle B—established a committee,
& council, and two boards to accom-
plish these activities.

The committee, to be called the
Subcommitiee on Food and Renew-
able Resources, will be under the
Federal Coordinating Council on
Science, Engineering, and Technol-
ogy. It will review Federal research
and development programs relevant
Lo domestic and world food and fiber
production and distribution, and will
promote planning and coordination
within the Federal Government,

The council, to be named the
Joint Council on Food and Agricul-
tural Beiences, will assist the Depart-
ment in carrying out itg research,
extension, and teaching responsibili-
ties through coordination of regional

*The author is Acting Director,
Science and Educution, Science and
Edueation Administration, U.8. De-
partment of Agriculture,




and national planning. The Council
will develop recommendations and
reports describing current and long-
range needs, priorities, and goals.

Cne of the two boards is to he
catled the National Agricultural Re-
search and Exiension Users Advisory
Board. It will contain persons repre-
senting producers, consumers, farm
suppliers, processors, marketing
interests, environmentalists, rural
deveiopment, human nutrition, ani-
mal health, transportation, labor,
and private international develop-
ment activities. The responsibilities
are io review, assess, and provide
recommendations on national poli-
cies, priorities, sirategies, and pro-
grams of research and extension for
both the short and long term.

The second board is to be called
the Anima! Health Science Research
Advisory Board, Its duties are to
make recommendations on the
animal disease provisions of the
legislation and on priorities for
animal disease research programs.

There are 11 suhtitles under TFitle
XIV. Bubtitle A emphasizes that
research, extension, and teaching are
distinct missions of the Department,
Food and agricultural sciences are
defined to include economic con-
siderations of ail aspects of agricul-
ture and forestry, including, among
other areas, aquaculture, human
nutrition, family life, and rural and
commaunity development.

As mentioned, Subtitle B sets up
the committee, council, and beards.
Their primary purpose is to foster
coordination of the research, exlen-
sion, and teaching activities of the
Federal Government, the States,
colleges and universities, and other
public and private institutions and
persons involved in the {ood and
agricultural sciences, I think this
multidisciplinary and multi-institu-
tional effort is a major issue for
agriculiural econamists. ESCS has
not been highly supportive of
regional research but has participated
actively and eflectively in the region-
af and nationa! planning effort. It is
importani that we have appropriate
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mechanisms and enthusiastic support
for multidisciplinary, multi-State,
multiagency projects, some of which
need large blocks of resources to
succeed.

Subtitle C strengthens the USDA
competitive grants and fellowships
program by broadening Department
authority to extend grants and
awards [or research that urthers
USDA programs. Agriculiural econo-
mists are eligible to compete for the
mission-oriented basie research granis
in human nutrition being offered in
FY 1978,

Two annual National Agricultural
Research Awards are set up by Suly-
titie C. One will be given to an out-
standing senior scientist, The other
will go to a research scientist in early
career development or to a graduate
student, The awards wil! be in the
form of research grants up to $50,000
annually for a period of 3 years.

Subtitle C also contains a provi-
sion for grants for research on alco-
kol and industrial hydrocarbons and
for pilot projects on their production
and marketing. Agricultural econo-
mists will be cailed upon to assist in
assessing the economic feasibility of
such research.

Subtitle D makes food and human
nutrition research and extension pro-
grams a major thrust for the Depart-
ment, Research is encouraged on
nutritive requirements and their rela-
tion Lo heaith, and on the nutritional
impacts of USDA's food programs.
Studies are encouraged of the impacts
of food preferences and habits on
nutrilion and of practices related Lo
production, handling, and processing.

Subtitle E promotes rescarch,
teaching, and extension related to im-
proved health of domeslic and wild
animals. Both regional and national
problems are {0 he considered.

SBubtitle F contains authorization
for small farms research and exten-
sion. It amends the Rural Develop-
raent Act of 1972 to provide for im-
proved programs on production,
management, and finance. A small
farmer means any {armer with gross
szles from farming of $20,000 or
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less per year.

Subtitle G provides continuous
funding to 1890 institutions and
Tuskegee Institute for research and
extension while Subiitle H provides
for competitive grants in solar energy
research.

Subtitie I calis for expansion of
USDA's role in international research
and extension with developed and
developing countries, in coordination
with other Federal agencies, It auth-
orizes stationing of U.S. scientists in
national and international institutions
of other countries, assistance to 1.5,
colleges and universities in strength-
ening their capabilities in deveiop-
ment activilies overseas, and assist-
ance in career development of scien-
tists who specialize in international
programs.

Subtitle d requests special studies
and reporis that will involve both
Federal and State personnel. The
studies are to be on the cooperative
extension service, weather and
water allocation, organic (arming,
research facilities, human nutrition
research centers, a nutritional status
monitoring system, and a plan for
implementing a national food and
human nuirition research and exten-
ston program,

Subtitle K authorizes appropria-
tiops for existing and certain new
agricultural research programs.

The charge from the Congress to
alj of us is Lo increase cooperation
and coordination in research, exten-
sion, and teacking, In carrying out
this ccoperation and coordination,
the Congress also made it clear that
the traditional land-grant USDA
system, effective as il is, must he
broadened to include other research
and educational institutions and
organizations. This broadening of
participation is to include the private
sector to the extent possible,

We have two major challenges
belore us in regard to coordination
and planning, One is 1o improve the
existing system; the other is to worlk
more closely with cihers and bring
them into the parinership,
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