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Abstract

As U.S. farm income from tobacco production has declinedcent years, there has
been increased interest in developing alternative soofdasm revenue to replace lost tobacco
income, particularly in tobacco-dependent communitige@toutheastern United States. The
recent end of the tobacco quota program is expectedédeaate the exit of tobacco farmers and
has heightened concern regarding the availability ditplde substitutes for tobacco. In this
study, we examine the impact of farm, household, and mehkeacteristics on tobacco farmer
interest and success in on-farm and off-farm incomersglification. Using survey data collected
from a panel of North Carolina tobacco farmers in 1997, 12001, and 2004 combined with
market data collected from secondary sources, we eedhminfluence of farmer preferences,
resource endowments, market incentives, risk, and biagdlyactors on tobacco farmers’
attitudes regarding diversification into non-tobacco prodtieesextent to which they reallocated
resources towards non-tobacco products, and their suoddssitifying profitable alternatives
to tobacco production. Our research contributes empinichngs to the public dialogue
concerning the ability of tobacco farmers and tobaccordkpe communities to adjust to

structural changes taking place in the tobacco market.

Key Words: Tobacco, farm diversification, householdleipquota buyout.



INTRODUCTION

Major structural changes have occurred in the U.Sctmbenarket in recent years,
including increased production costs; a rapid rise in thegptiop of tobacco grown under
contract with manufacturers; sharp reductions in tobataxdeting quotas that reflect declining
demand for domestic tobacco, and, most recently, tetimmaf the tobacco quota system and
price support program, in October 2004 hese developments have also contributed to
significant changes in tobacco-dependent communities.

Tobacco is grown in over 500 U.S. counties in 23 staligsugh production is
concentrated in the Southern states of North CarpKentucky, Virginia, Tennessee, South
Carolina, and Georgia (USDA NASS, 2004). As the numbéoslmcco farms along with
income from tobacco has declined, there has been serteaterest in developing alternative
sources of income, particularly in tobacco-dependent agmties (Gale, 1999; Gale, Foreman,
and Capehart, 2000; President’s Commission, 2001; Hull, 2002).

Primary reasons for reductions in demand for domesi@dco are reduced cigarette
consumption because of higher cigarette excise taxgsheigarette prices to cover industry
payments under settlement agreements, and antismokimts effowell as increasing industry
reliance on lower-cost imported tobacco. Removabbécco quotas and the federal tobacco
price support program will bring U.S. tobacco prices closevorld prices making it more
competitive in global markets. It will also allowaggraphic relocation of tobacco production

(prior to the tobacco quota buyout, quotas could not Ibsfeared across county lines, except for

1 Effective quota for flue-cured tobacco nationally declinednf925 million pounds in 1995 to
536 million pounds in 2003, a 42 percent decline during the timedpeoicered by our

survey data collection.



burley tobacco in Tennessee). These changes are expedpeed the transition to fewer,
larger farms that has taken place throughout agriculbutewhich has been slowed in tobacco
by the quota program. Many smaller and older tobacco faranerlikely to exit the market
following the buyout (Tiller, 2003) and there may be sa@werall reallocation of flue-cured
tobacco production towards the high-yield regions of ea#lerth and South Carolina and
southern Georgia (Gale, Foreman, and Capehart, 200@yevdo, the end of the tobacco quota
program is expected to accelerate the exit of tobacowefa even in North Carolina, which
accounts for approximately 40 percent of national produetiohis particularly well-suited for
tobacco production. In our most recent survey of NGdtolina tobacco farmers, conducted in
early 2004, about a third of the respondents indicatedwbeyd stop growing tobacco if there
were a quota buyout.

Farmers and quota holders will be receiving buyout paymemetstbe next 10 years, but
the majority will receive relatively little. It isstimated that the top 20 percent of recipients will
receive about 80 percent of the total payments (EWG, 200&nhy K&armers will be looking for
alternative income sources, which has heightened aonegarding the availability of profitable
substitutes for tobacco. The influx of buyout funds tobacco-dependent communities could
provide an opportunity for investment in new enterprisesit iais proven difficult in the past to
identify sufficiently profitable alternatives to tobaccAltmanet al (1996) reported that their
survey of tobacco farmers throughout the South fourtd/aercent of tobacco farmers
growing flue-cured tobacco and 69 percent of those growingytobacco identified the lower
profits associated with alternatives to tobacco laeraer to diversification. Our surveys of

North Carolina flue-cured tobacco farmers revealed an kigher proportion identifying the



lower profitability of alternative crops as a barriemth about 87 percent of respondents noting
this as an issue.

In this study, we examine the impact of farm, houselarid, market characteristics on
farmer interest and success in diversification into-tadoacco income. A panel of North
Carolina tobacco farmers was surveyed in 1997, 1999, 2001, and 2f@dradtion elicited
included tobacco production, attitudes, knowledge and behaweigasding on-farm
diversification, off-farm employment, tobacco maaxtiirers, tobacco control, and other key
issues. These data were first collected prior to mggbeavals in the tobacco market that have
taken place since 1997. Data collection has continued tog¢kerrand includes events such as
the approval of the Master Settlement Agreement betwelarge tobacco companies and the
attorneys general of 46 states in 1998, increasing usepoftied tobacco, huge reductions in
tobacco quotas, rapid growth in contracting, and seriogasi®n regarding a tobacco buyout
(our most recent survey took place prior to approval@bihyout bill).

This unique longitudinal dataset was combined with local malkist to evaluate the
influence of farmer preferences, resource endowmaenatket incentives, risk, and biophysical
factors on tobacco farmers’ attitudes regarding actwarsification into non-tobacco
enterprises, attempts to diversify, and success inifgiegt profitable alternatives to tobacco.
This research contributes empirical findings to the pulditogue concerning the ability of
tobacco farmers and tobacco-dependent communities td &aji® major structural changes

taking place.



THEORETICAL MODEL

Following the structure of Coxhead, Shively, and Shuai (2002)assume that farmers
seek to maximize the net present value of a strearpected utility subject to time, production

function, and budget constraints. Agricultural househlodd® the objective function

.
(1) max Je‘” EU (t)dt

where r is the discount rate and the interval [0, Tihds the planning horizon. Because prices

and yields are stochastic, agricultural household utilipedds on the expected level of

consumption, C, and its variance as well as time @viilfor leisure, |T conditioned on

household-specific characteristics denoted by Z

(2)  EU=U(E(C), Var(C), T Z»)

ouU ouU
with typical assumptions t >0, . The farm household uses their

© oVar (C) <0
endowments of family labor, land, and land qualityroduce a combination of outputs in each

period under the following constraints:

(3) T=T,+T,+T,, T, =0 time constraint
(4)  Q=Q(N,T,;,H;,X,g), production function
(5) qu +w,T,+V =w X +w,H, +w N+ p.C budget constraint
where

T = total time available to household

Ts = household time allocated to farm labor

To = household time allocated to off-farm labor

T = household time allocated to “leisufe”

Q = vector of farm outputs

N = land area

Hs = hired labor used on farm

2 Includes time spent on activities other than amfand off-farm work, which includes child

care, household chores, and other activities itiaddo leisure.



vector of inputs to farm production other than ladod land
production risk

Pq = vector of farm output prices

Wo = off-farm labor wage

Vv = non-labor income

Wy = vector of farm input prices other than labor
Wh = hired agricultural labor wage

Wh = land price

Pe = price vector for consumption goods

C = vector of consumption goods

It is assumed that there are two sources of uncertaintgs and production. Prices at
harvest are unknown when acreage allocation decisienmade (though input prices are
observed). Production risk arises from the charatteyisf the land and labor endowments as
well as external events such as weather, diseas&sed infestation. Assuming no joint

production, the production function for each output isiaes] to be:

(6) Q =Q(N,, T4, H4, X,,&)
where N is area planted to theh crop, T is household labor devoted to farming itkecrop, H
is hired labor devoted to farming thé crop, X is a vector of variable inputs (fertilizer,
chemicals, etc.) used on ttih crop, and; is a random variable representing production risk.

Assuming a multiplicative representation of production wagay, the production function can

be written:

Ko Q =&Q (N, Ty, Hy, X))
E(g) = u;var(g) = of
Given initial land quality and other conditions, the majecisions each farmer faces at
the beginning of a season are (1) the total area to, jplad (2) the fraction of planted area to

allocate to each product. Farmers can respond to chanigegntives by bringing new plots



into production or leaving plots fallow, adjusting labod ather input use by crop, and adjusting

land allocation among different crops. The land canstis:
(8 XN, <A, +MA

such that the total land in production in periasl fess than or equal to the area cultivated in the
previous season plus the change in area betwesorsea
Incorporating the production function shown in egpra(7), the current period profit

function for on-farm activities can be written:

9 T = Z(pqiSiQi (*) W, Ty -w,Hy - pX; - pyN)

where w represents the value of the farmers’ time spemkivg on the farm.

Assuming price and yield risk are independent agfththg expected prices as B,
and the variances of prices as var#?, expected profit can be written as

(10) E(m)= } [6.44Q,(*)-w, T, -w,H ¢ - pX; - pyN)

and the expected variance of profits as:
(11) var(m =S Q*()@io” +4 ul +67a7),

which can be more conveniently written by repladimg expression within the rightmost
parentheses with PVAR

In the case of separability (complete markets)dpetion decisions affect consumption
decisions through farm profits, but consumptionislens do not affect production decisions.
Production is independent of household prefereabesit consumption and also independent of
household income. In this case, the householdveshes if it maximizes income subject to the

production function constraint and then maximizelgyisubject to the full income constraint.



Because neither the value of endowed time nor exogemouksbor income (V) are choice
variables, maximizing full income is equivalent to maximggthe value of output less variable
inputs (profits). The assumption of complete marketdten used for studies in developed
countries. However, in the presence of risk, consumgti@ production decisions may not be
separable where there are risk-averse farm households.

The Lagrangian function here (using constraints sepwratier than the combined full
income constraint in order to be able to examine théaoffr employment participation decision)
can be written as:

(12)

L =U(E(C),Var(C),T,;Z,) - M6, Q(N, T\ H ¢, X) -wy X -w,H, - w,T, - V- p,C]
+T[T_Tf _To_TI]+HTo

Applying Kuhn-Tucker conditions:

(13) oL _ U + U AP, =0 (assuming C>0)
aC aE(C) 6Var(C)

14) —=—-1=0 assuming $0
(14) 5T oT T ( g1%0)
oL oQ, . 0oU 0Q,
— 2 <
o, aE(C)[ #l5 ot, “ovarc) VARAGr T
(15) (assuming #&0)
+AHPp Q
90T, H
16 o +Aw, +u <O, T, =0
( ) a—l—o i’ 0 “’ Y o
oL ouU 0 ouU 0
o A~ LY |] Q RI 2Q Q
ON. 0E(C) ON, 6Var (C) _
a7) (assuming N>0)

A(pq.ai-w) 0



iza—uﬂ i]aQi 4O F’VARZQE
ax, oE(C)""ax. " avar(C) oX. |
(18) (assuming X>0)
APy 22 -w,) =0
Yox,
=t u] e 2 PR 2 o2
oH;  0E(C) oH; odVar(C) oH _
(19) (assuming i+0)
Ay 22wy =0
! aH fi "
oL oL
(20) 5 =T, 204 207 5n=0

With positive off-farm work (5>0), 1 must equal O in order to satisfy equation (16). |

other words, households with off-farm work will@hte hours to off-farm work until the
expected marginal utility of allocating additiomahe to off-farm work is zero. Bardhan and
Udry (1999) show that the first order conditionslenrisk imply that, at the optimum, the
marginal product of household farm labor is lesstthe off-farm wage. This differs from the
case without uncertainty, where time would be a@ted to farm labor until the marginal returns
to farm labor were just equal to the off-farm waamed will result in greater reliance on off-farm
labor. Because the income risk of working off-fasntess than work on-farm, a risk-averse
household will allocate more of its labor to offiffawork to reduce risk, even though expected
consumption is lower.

If off-farm work is zero (T=0), then the optimality conditions have a diff@rstnucture

becausgt cannot be assumed to equal zero. In this casgptiveality conditions are that

households will allocate hours to on-farm work Litite expected marginal utility of on-farm
labor is equal to the shadow price of leisure.c@frse, in the case of no off-farm employment,

the off-farm wage rate does not exceed the shadme pf time spent farming.



The labor force participation decision depends on tlagive magnitudes of ywand w.
When variables that raise the off-farm wage ratewel the shadow price of time spent farming
are increased, then off-farm labor participation insesa For instance, an increase in non-labor
income is expected to increase the marginal value afr&time, an increase in output price
generally increases the value of time spent in farmkwad an increase in input price lowers the
shadow price of farm labor.

The land area allocated to each crop is an increasnagién of expected own-price and
yield. Cross-price and cross-yield effects are typjaatigative because acreage in one crop is
generally a substitute for acreage in another cropwadh there may be complementarities due
to rotation patterns. In addition, uncultivated land, ispre on the farm, could be used to
increase crop acreage. Under risk neutrality, price aid sicks should dominate the
explanation of changes in total acreage planted am@@erallocation among crops over time.
Land allocation by crop is invariant to own price and yigdability. However, under risk
aversion, the sign associated with own varianceasnimguously negative. For positive price or
yield shocks for a crop, risk-neutral farmers will exparehaf that crop by more than risk-
averse farmers because an increase in production of aggimeimcreases the variance in
income associated with that crop. In addition, indngagariability of yields and/or prices is
expected to increase the amount of time allocated tfaoff-work. As the returns to tobacco
have declined in recent years, it is expected thatdiegmould respond by increasing the area
devoted to alternative crops and spending more time worltirfgron.

The system of equations above can be used to obtamaiptalues for N T, To, Ts, Hs,

X, A, 1, andu. Given observed data, we can construct a set of rédaoa equations that

provides a solution for the endogenous variables. The fuanesis on the allocation of land to

10



tobacco vs. alternative enterprises and the allotatioime to off-farm work because we are
interested in income diversification away from tolmacc

Reduced form equations for econometric estimation carrittenvin the general form:

(21) N, = Ni(ei’qoiz’l‘li’o-iz’wh’px’WO’A—l’Zh)

(22) T, =T, (6.4 1,07 Wy, P W, AL Zy) .
These equations were estimated empirically from sekegaessions. One used tobacco acreage
grown (ACRESGROWN) as the dependent varidlleQthers employed probit regression and
measures of, that are binary indicators of whether the farmercts/aly searching for ways to
diversify their operations or not (ACTIVE); whetherpeadents indicated finding ways to
increase profits in any of their non-tobacco enterprffdCPROFIT); and whether the farm

household has off-farm income (OFFFARM).

DATA

The primary data source for this paper is a panel of Natbli@a tobacco farmers. The
panel was drawn from 14 of the 15 counties that producedbeflae-cured tobacco in the state
and surveyed in 1997, 1999, 2001, and 2004 to date. Some of the quastiacts of these
surveys asked farmers for information about the previwasyears. Thus, we have observations
for selected variables (e.g., tobacco acreage) for eght years. There were 1,236 tobacco
farmers in the initial sample, but there has beestambial attrition over time. In the most recent
survey, there were 535 farmers that responded to the saindethat continue to have tobacco-
related income. These data were combined with secondarpdavages and crop prices and
yields.

The data used to implement the above model empiricallynto the following five basic

categories (variables used in theoretical model sestiparentheses):

11



Household-specific Characteristics (Z,): Household preferences are not measured

directly, so they are proxied using demographic and otherblesiaxpected to influence farm
household preferences and managerial ability. The vasalsed in the empirical analysis are
age of household hed@AGE); age of household head squared (AGESQ); dummy varibles
household head educational attainment categories (leskititaschool (ED_LTHS), high
school graduate (ED_HS), some college (ED_SOMECOLL), alelge graduate
(ED_COLLGRAD)); a dummy variable for household head ge(@&lE); a dummy variable
for household head race (WHITE); a dummy variable farskbold head tobacco use
(TOBACCO), and a dummy variable indicating whether thesehold was in a county that
received targeted information regarding opportunities to diyeas/ay from tobacco from the
Rural Advancement Foundation International and othengest(TX). All of these variables
were collected from survey respondents except for TX, wigs assigned based on the county
where the farm household was located.

Resource Endowments (T, A): These variables measure the resources available to the

landowner and include asset holdings such as land, mryealth (proxied by incomé)The

labor variables used to represent these characteiistlosle dummy variables for whether the
household head is married (MARRIED) and whether they bbildren (CHILD), both of which
are included to proxy additional time endowment for thesehold because the survey did not

directly collect data on the number of members of émelsehold and their ages. Total acreage

3 For the purposes of this study, the household head jmetBen within the household that
makes decisions regarding tobacco production.
4 In the absence of capital constraints, wealth shthdoretically not be an important

determinant of landowner behavior.
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owned (TOTALLAND) was only collected in the 2004 survey a@d assumed to be constant
across the survey period. Annual household income dataolMested in ranges and is

categorized for the purposes of this analysis into dategories, income less than $25,000
(INC_LT25K), between $25,000 and $50,000 (INC_25TO50K), between $50,000 and $100,000
(INC_50TO100K), and greater than $100,000 (INC_GT100K).

Market Incentives (8, wn, Wo, Dx, I): This category includes factors explicitly related to

exogenous economic determinants of decisions, such as,paicilability of markets, and
infrastructure. We used future harvest period tobacco pgocepresent tobacco price
expectations (Foreman, 2005). Due to lack of cross-satpoice variation, we substituted
expected revenue for prices based on multiplying the exppatedby the yield reported by the
survey respondents. For those that did not report yledd, we used the average yield for
respondents from that county. ER_TOB is the expeotegtto revenue per acre.

To proxy for off-farm labor opportunities, we used the agerwage per job for each
county for each year (OFFFARM), downloaded from the BEggional Economic Accounts
(BEA, 2005). The 90-day T-hill rate (R) was used as a measumgestment opportunity costs.
One of the most important input costs for tobacco grevgeleasing quota. We used lease prices
reported by survey respondents for 2002 and 2003 and scaled theto badier years based on
the national cost for land and quota divided by the avera@ge(fiereman, 2005). This assumes

that all lease rates were changing at the same rake meaintaining their distribution across

> We also attempted to use World Agricultural Supply and Deriastimates price projections
(USDA NASS, 2005) for several major NC crops to captune substitution. Analogous to
the case for tobacco, we substituted expected revenpeides. However, in this paper we

focus on the results with only tobacco price and ‘litia included.
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particular farms. For households that did not reporasel@rice (most of whom reported that
they did not lease from or to others), we used the geevareported lease prices per pound for
their county to represent the lease price that would bega available to them had they chosen

to enter the quota lease market.

Risk and Uncertainty (¢?,62): These variables reflect the uncertainty in the ntaake

institutional environment under which decisions are made, phinyéeld and price risk. There
has been relatively little variation in the tobage@e in recent years, due in large part to the
programs in place to stabilize it. The variance efttfbacco price over the period from 1995 to
2003 was multiplied by the yield for each farm to proviaeeasure of variability in expected
revenue due to price variability, holding yield const&RY_TOB). This was used in order to
have cross-sectional variation. In addition, thearare of yield over the period from 1960 to
2003 by county was used to represent the yield risk for thettg¢TOB_YVAR).

Biophysical Factors(u,,): This refers to influences on the physical production process

associated with farming. However, the farmer survdynodi collect information on slope, soil
quality, or other biophysical factors. Consequently, wel tgkacco yield reported by
respondents to proxy soil quality for growing tobaccoeld'information was not collected
before the 2004 survey, so yield in previous years was asktmbe equal to the average of the
yields reported in the 2004 survey for the 2002 and 2003 seasons.

In addition to the variables described above, thera arember of existing or potential
government policies that could influence landowner dedsidrhese policies could enter
through adjustments to expected prices (e.g., due to price sslppoice variability (e.g.,
through price supports, crop insurance), or through dummy vesiadpresenting the presence

of a policy. Of course, the most important policyt timay have affected decisions regarding

14



tobacco production over this time period is the tobacobagorogram. Since these policies are
all implemented at the national or market level,dhly variation in them is over time. For this

reason, we use time dummy variables to capture changestia and other policies.

RESULTS

Table 1 summarizes the data used for this analysis. Famaee predominantly white
(94%) and male (92%) with just over 50% having a high schpldrda or less. Most are
married (87%) and have at least one child (92%). Justs®%rworked off-farm; 45% reported
making a profit on some crop other than tobacco; andhinds (67%) indicated active attempts
to diversify income. Ages ranged from 19 to 92 years witliage age just over 50 years.
Forty-one percent report smoking. Average farm szgound 300 acres, while acres of
tobacco grown averages only 56 acres.

The results of the regressions with tobacco acreagengas the dependent variable are
shown in Table 2. Because some of the farmers iratin@le lease out all of their quota and
their tobacco acreage grown is censored at zero, weausediom effects Tobit model. Because
tobacco quota is an important constraint in this maketestimated the equation both with and
without including the total acreage owned because farmsitbddrger in size cannot necessarily
increase their tobacco acreage more than small fapdhisough the signs on expected tobacco
revenue (ER_TOB) and yield variance (TOB_YVAR) are oppaditghat would be expected,
off-farm wages, interest rates, and lease price coafitis show the anticipated response to
changes in market conditions. The dummy variablesdorey years reveal a strong downward
trend after 1999, reflecting the severe quota cuts thatimpiemented over that time. Changes
in coefficients when total land owned in 2004 is included sudgbesthis variable is highly

correlated with being male, white, married, and having lag®ldegree and at least one child.
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In addition to the tobacco acreage regressions, weesatimated probit models of efforts
and success in diversification on-farm as well as @péiion in off-farm work. Table 3
summarizes the results, which do not always conformpecated results. Responses to
economic incentives generally appear quite weak in tleggessions, although this may be a
function of the data that we used to proxy expected pramsg farm households.

Our results show that whether a farm household isedgtattempting to identify
opportunities for diversification (ACTIVE) is mostaehgly correlated with education level of
high school graduate or above. This finding supports our dangethat this variable may be
associated with managerial acumen. The time dummieg 8fat interest in diversification has
increased relative to 1997, but has remained fairly constaatch successive year. The slight
elevation in 2001 may reflect increased interest folmahe Master Settlement Agreement in
1998 that raised prices and reduced demand. That interest waalgden dampened by 2004 by
Phase Il payments and increased talk of a buyout whicldvmawe increased farmers’
incentives to continue to grow tobacco. This may erpldy efforts to diversify are not
strongly related to economic incentives in our resultise second column of Table 3 contains
coefficient estimates for the regression of divezation profitability. There are few significant
variables in this regression. Total acres of land owsedpositive predictor of profitability,
while tobacco use is a negative predictor. One of th& mteresting things in this regression is
that the time dummy coefficients, which in 1999 and 2001 detmradasa fairly uniform negative
shift relative to 1997, nearly double in absolute magnitude in 20@4.would be consistent
with increased expectations of a buyout plus receipthafse Il payments which may have

dampened farmer interest in identifying ways to increaseatpiai non-tobacco.
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Finally, in the OFFFARM model, we find age and age squared tmportant
determinants of whether the household derives incomedfbfarm sources, as expected.
Education levels of high school graduate and above are@lsglated with higher probability of
having off-farm income, as is having at least one child.ditherence in coefficients between
individuals with some college and those with a collegeakeguggest that the former group are
much more likely to work off-farm compared to those witha high school diploma than are
those farmers who have a college degree. There wasatwo possible explanations for this
finding. Individuals with college degrees may be more msutral or, if they are risk averse,
their additional managerial acumen may result in higimefarm productivity and a higher off-
farm reservation wage. None of the economic variablssatistically significant in this

regression..

DISCUSSION

Changes taking place in tobacco markets have increaseesnin identifying potential
substitute income sources for tobacco farmers. Qamcewetric findings suggest that farmers’
decisions about tobacco acreage grown are shaped ictexpeays by their economic
opportunity set as measured by off-farm wages, tobacco tpasta prices, and interest rates.
Our model predicted that this decision would also be t#teby expected returns to tobacco and
tobacco yield variance. The empirical results indichgat this is the case, but the signs of these
effects are opposite of expectations. This may berdpart to the imperfect measures of these
variables available for this study, but may also refllee impact that the potential quota buyout
had on farmers over this period that was not entirgbgured by the year dummies. Itis likely
that some farmers stayed in tobacco longer than tleydWhave otherwise in an attempt to be

eligible for a tobacco buyout in the event one tooklaThis may have made them less
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responsive to price and risk signals. However, this woatdaccount for the opposite and
significant effects detected here. There has beetivadialittle change in tobacco prices
recently, but there has been a substantial increasdacco quota lease rates as quotas were
reduced. If farmers’ responses to rising lease rates domhiregponses to changes in output
prices or its variability, this could account for thedings presented here. Lease rates were a
major input cost prior to the tobacco quota buyout arsdnot surprising that they had a
significant impact on tobacco acreage grown.

The results suggest that farm households are becomingimtenested in diversifying
their income over time, but less successful in finduays to accomplish that goal with
alternative enterprises on farm. Increased intémediversifying is certainly consistent with
market changes that have tended to signal the end aftiheco price support system and
increased foreign competition. The confounding influendd@impending tobacco quota
buyout, which created incentives to grow tobacco in aieualify for buyout payments, could
account for some of the decrease in developing profitdtelnatives and working off-farm over
time that is observed. However, it is unlikely to beftieexplanation. North Carolina also
suffered sizable losses in manufacturing jobs between 202004, thus restricting the
opportunity set for off-farm employment. This has alimeestainly translated into reduced
demand for produce and other farm products, at least inrtwandets, which would in turn affect
profitability.

Researchers, agricultural development policymakerspahblic health advocates have
been working for decades to encourage development of-adhled and specialty products that
would enable farms to become diversified away from todachile maintaining or increasing

their profitability. Further post-buyout research isahed to sharpen estimates of tobacco

18



farmers’ responsiveness to economic incentives. Aveaion of the tobacco farmer survey
will be fielded in late 2005 that will help to resolve quassiabout tobacco farmers’ actions
once price supports are no longer in place and whetheubifynds are sufficient to enable them

to develop new economic opportunities.
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Table 1. Descriptive statistics for variablesused in estimation

. Standard . .
Variable Mean Deviation Minimum Maximum
ACRESGROWN 55.70 61.32 0 760
ACTIVE 0.6764 0.4679 0 1
INCPROFIT 0.4543 0.4980 0 1
OFFFARM 0.5147 0.4998 0 1
AGE 53.07 11.98 19 92
AGESQ 2,959.68 1,311.65 361 8,464
MALE 0.9230 0.2667 0 1
WHITE 0.9412 0.2353 0 1
ED _LTHS 0.1319 0.3385 0 1
ED_HS 0.4146 0.4927 0 1
ED_SOMECOLL 0.2381 0.4260 0 1
ED_COLLGRAD 0.2154 0.4111 0 1
TOBACCO 0.4075 0.4914 0 1
MARRIED 0.8659 0.3408 0 1
CHILD 0.9152 0.2786 0 1
TOTALLAND 292.72 537.17 0 4,000
ER_TOB 4,348.74 1,712.57 0 21,605.07
ERV_TOB 103.05 40.09 0 468.69
OFFWAGE 13.06 1.714 10.02 19.03
P_LEASE 0.4874 0.2180 0.1469 2.6
TOB_YVAR 191.97 22.16 151.63 230.36

R 4.122 1.731 1.01 5.82
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Table 2. Resultsfor Tobit Regression of Tobacco Acreage Grown

1) (2)
20,4568+ 20.8525+
AGE (-4.94) (-8.01)
12,22 20,94+
MALE (3.82) (6.79)
5.131 42045
WHITE (1.50) (11.93)
6.254* 7.002%*
ED_HS (2.32) (2.28)
-0.4755 3.758
ED_SOMECOLL g1 0]
2.234 23,16+
ED_COLLGRAD oot o)
4110+ 8,891+
TOBACCO (-2.20) (-5.04)
4.453% 10.96%+
MARRIED (1.97) (3.71)
6.813"* 17.99%%+
CHILD (2.39) (4.55)
0.05878"+
TOTALLANDO4 o)
0.0003365  -0.00272%*
ER_TOB (-0.52) (-5.84)
-2.309%* -1.544%
OFFWAGE (-3.45) (-2.36)
. -3.948+ -3.903+*
(-2.92) (-2.65)
-8.348+ 6.220%
P_LEASE (-2.57) (-2.14)
0.0287 0.2164%+
TOB_YVAR (0.68) (4.96)
4,639+ 3.090*
SYR99 (3.10) (1.99)
8,661+ -10.02++*
SYRO1 (-5.06) (-6.04)
-29.92%* 31,720
SYRO4 (-5.31) (-5.25)
84,67+ 33.39%*
Intercept (5.27) (2.38)
. 45 545 59, 24
u (67.6) (68.42)
. 27 82w 30,35+
e (78.8) (80.02)
0 0.7282 0.7921

Note: Z-statistics are in parentheses. Superscripts ***aft] * denote statistical significance at the 1 perce

percent, and 10 percent levels, respectively.
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Table 3. Resultsfor Probit Regressions of Diversification Activities

Dep. Variable Dep. Variable  Dep. Variable
ACTIVE INCPROFIT  OFFFARM
e 20.000111 0.03173 0.2878"
(-0.00) (0.97) (5.29)
.0.0000123  -0.0003802  -.0003284%
AGESQ (-0.04) (-1.25) (-6.27)
-0.4830% 0.04156 0.1704
MALE (-2.31) (0.19) (0.55)
-0.3811 -0.2819 -1.054%
WHITE (-1.51) (-1.12) (-2.27)
0.5697%* -0.0610 0.5554*
ED_HS (3.29) (-0.33) (1.67)
0.5692+* -0.04432 1,163+
ED_SOMECOLL (3.05) (-0.23) (3.26)
0.6777%% 0.1469 0.8864*
ED_COLLGRAD (3.45) (0.73) (2.36)
0.1071 -0.1950* 0.0509
TOBACCO (1.06) (-1.92) (0.30)
0.4015% 0.1351 -0.1630
MARRIED (2.54) (0.82) (-0.54)
-0.05487 0.06503 1.668+*
CHILD (-0.28) (0.33) (4.60)
0.0001364  0.0001761*
TOTALLANDO4 (Lo 72)
0.0003486 8.47e-06 -0.0000557
ER_TOB (0.92) (-0.24) (-0.95)
-0.01409
ERV_TOB e
0.02441 10.0328 0.05387
OFFWAGE (0.76) (-0.99) (0.98)
0.2800 -0.1499 0.5896
P_LEASE (1.03) (-0.54) (1.33)
-0.005506* 0.001983 -0.003347
TOB_YVAR (-2.17) (0.74) (-0.69)
0.4545%* 10.3351%++ -0.02307
SYR99 (2.59) (-2.94) (-0.17)
0.5479% 10.3450%++ -0.1464
SYROL (2.39) (-2.80) (-0.90)
0.4538 10,6671+ -0.3182*
SYR04 (1.63) (-5.33) (-1.84)
ercent 0.7460 -0.1763 6,684
P (0.68) (-0.16) (-3.74)
0.8812%* 0.7613% 1.921 %
Ou (11.88) (9.85) (12.84)
0 0.4371 0.3669 0.7868

Note: Z-statistics are in parentheses. Superscripts ***aft] * denote statistical significance at the 1 perce
percent, and 10 percent levels, respectively.
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