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Abstract

In the US, The Tobacco Transition Payment Progedso, called the "tobacco
buy-out," helps tobacco quota holders and producansition to the free market. In
China, the transaction of Land Use Rights providargners’ ability to buy or sell
Land Use Rights has been seriously consideredéZltinese government. The
uncertainty in household income and changes in@oanenvironment during the US
Tobacco Transition Payment Program and the Chibasd Use Rights Regime lead
many individuals into entrepreneurial activitieqitf&preneurship often means making
changes in livelihood activities that involve swmial risks to income. While the
rewards may be substantial, transactions costsmakg decisions irreversible. This
paper draws a comparison between entrepreneunstiifgahnology adoption.
Adopting a new production technology also involgabstantial risks. The economics
of technology adoption is a well developed literatwith many accepted and testable
models. Most prominent are the theories of learbingsing and learning by doing.

We review the technology adoption literature, draywut lessons for
entrepreneurship research. We then apply an ‘amtneprship as technology
adoption’ model to a unique dataset collected intfeky, US and in Shaanxi
province, China. Using a sample of 702 Kentuckyniens at the time of the buyout
and 730 Chinese farmers, we test several of thédatipns of this model and
compare significant results between Kentucky areb8ki farmers.

This study finds that both farmers in Kentucky &tdhanxi with a strong

social network are more likely to become entrepuenekentucky farmers with low



income are more likely to start new businesses.fifldéng supports the “push”
hypothesis as farmers with low income are pushexstarting a new business. The
human capital factor is strongly associated with&8ixi farmer’s entrepreneurial

decision.



1. Introduction

Starting a new business venture can involve a aabat change in work
activities as well as substantial uncertainty askl about the potential rewards and
costs. Similarly a manager making a decision aldwgther or not to adopt a new and
unfamiliar technology also faces substantial uaiety regarding the potential costs
and rewards, or how the new technology will aftbet use of other inputs in the
production process. By comparing the similaritie$hie act of venture creation and
the adoption of a new technology, this paper seek#roduce the entrepreneurship
model, examine factors influencing entreprenewttlption decision and estimate the
effect of internal family events on the decisiorstart a new business.

Drucker (1985) defines an entrepreneur as a pavboriooks out for any
changes, responds to it and exploits the oppoytgeiberated by the change. It may
mean provision of a new business, new productr@vaservice. Entrepreneurship
ranges from individual projects to major activit@eating many job opportunities and
may involve the entrepreneur either on a full-tiongart-time basis. The potential
entrepreneur succeeds if the venture makes a saitaiprofit (in terms of money and
enjoyment) relative to other employment or busirggsortunities forgone. In this
sense, we can think of the potential entreprengumalved in the joint production of
profit and enjoyment. The entrepreneur may proguoét and enjoyment through
some current mix of production technology, or tlglo@an entrepreneurial technology.
In this way, the considerations of venture creatian be directly compared to the

technology adoption decision of a producer.



Noting the similarities between venture creatiod sechnology adoption is
important for two primary reasons. First, a long arell developed literature exists to
examine the adoption and diffusion of new techniel®¢see Geroski (2000) for a
review). This literature involves substantial rigord much of it is devoted to
empirical application and testing of candidate thesn This is in stark contrast to the
literature on entrepreneurship which may be chargetd as comprising many
eclectic theories that are difficult to test antenfsupported only anecdotally.
Secondly, technology adoption is an entrepreneadgVity. Thus, it is important to
recognize this literature as contributing to ouderstanding of how entrepreneurship
decisions are made and how policy may spur sughitaes in a way that promotes
growth.

In demonstrating how the technology adoption liter@ may be applied to
venture creation, we will employ two novel datasssinsisting of a survey
administered to tobacco farmers in Kentucky anch€e farmers in Shaanxi
province. The first survey collected detailed imfation on the socioeconomic
background, entrepreneurial decision and attitlideljhood disruption, ability levels
and personality traits of the Kentucky farmer & time of tobacco buyout. On
October 22, 2004, President Bush signed the FdiEauitable Tobacco Reform Act
of 2004 (P.L. 108-357) which ended the tobacco @pobgram and established the
Tobacco Transition Payment Program (TTPP), aldeat#he "tobacco buyout”. The
TTPP helps tobacco quota holders and producersiticanto the free market by
providing annual transitional payments for 10 yearsligible tobacco quota holders

and producers. Kentucky is one of the most tobalsgmendent states and Kentucky



tobacco farmers are particularly vulnerable to gesnn tobacco economy. Farmers
faced a declining return to tobacco farming andhatsame time, received a large sum
of money from the government (often a lump sumgpbally encouraging farmers to
consider alternative livelihoods.

The entrepreneurship survey has also been cawigid &haanxi province in
November 2011. The second survey collected detaifedmation of the Chinese
farmer on entrepreneurial decision and attitudeatovthe implementation of land use
rights transaction in Chind.is interesting to see what would happen if tfén@se
government made it legal for farmers to buy or lseltl use right®By utilizing the
survey data of 702 Kentucky tobacco farmers andSt&tanxi farmers, we can
explore some of the determinants of entrepreneunti@htion.

The rest of this paper proceeds as follows. Rivstpriefly review the
literature on technology adoption, including somsedssion of the most prominent
models. Next we propose our own conceptual modehtepreneurship based on the
technology adoption literature and several hypabese derived. The data and
methodology are formulated in the following sectiBmally, the empirical results are

presented and discussed.

2. Learning by Doing and L earning by Using
Economists have studied the effect of entrepreakactivities and economic
activities, such as trade and Foreign Direct Inwesit (FDI), on economic growth. It

is believed that the outcome of technology adopiticthose activities creates



knowledge in human capital through learning antrietogy diffusion which increase

productivity in the economy.

2.1 Leaning by Doing

Arrow (1962) and Lucas (1988), both suggest thairieal change is the by-
product of knowledge and experience gained in thdyxtion of goods. They call this
process fearning by doing” The adoption of a new technology will lead taritial
change in productivity followed by some growth noguctivity over time due to
learning by doing.

Arrow (1962) suggested an endogenous theory afliaages in knowledge
which cause inter-temporal shifts in productiondiion. The acquisition of
knowledge is usually called “learning” which is theduct of experience. Learning
takes place either during production or problemvisgl According to the classic
learning experiments, learning associated withtiépe is subject to sharply
diminishing returns. Thus, the stimulus situationsst themselves be steadily
evolving rather than simply repeating, in ordeh&we steadily increasing
performance. The role of experience in increapirgluctivity has been widely
observed as the number of labor-hours expendedduption is a decreasing
function of the total number of output of the satype previously produced. Thus,
there is a pronounced “learning curve” in productio

Accordingly, Arrow formulated the hypothesis thettinical change in general
can be ascribed to experience, that it is the iagof production which gives rise to

problems for which favorable responses are selentedtime. In his model,



cumulative gross investment (cumulative productboapital goods) is an economic
variable representing an index of “experience”.leaew machine produced and put
into use is capable of changing the environmemthith production and learning
takes place. To decide where the learning enterpritduction process, he assumed
technical change is completely embodied in newtabgoods. The amount of labor
used in production and output capacity are funstimincumulative gross investment
which affect an increase in total output and proiditg.

Epple, Argote et al. (19968}udy transfer across shifts at manufacturing
facilities over time by analyzing whether knowledgejuired through learning by
doing is cumulative and persists through time oethébr it depreciate3he results
suggest that knowledge acquired during the perfahe-shift operation carried
forward to both shifts of the two-shift regime.dddition, during the two-shift regime,
most learning occurred on the first shift, and mkogiwledge acquired on the day shift
was transferred to the second shift. Irwin and Kier§1994) suggest that learning by
doing in the semiconductor industry is limited @&awidence on spillovers is
nonexistent. Tsang (2002) uses a survey of 73 orgaand 89 Hong Kong firms
with respect to their joint venture set up in Chioatudy channels of knowledge
acquisition and finds that firms improve their &kbf knowledge acquisition through

learning by doing.

2.2 Learning by Using
Another form of learning introduced by Rosenber@8@) is“ learning by

using” which is a function not of the experience invalve producing the product



but of its utilization by the final user. Intuitilye producers have learned through use
of consumers how to improve quality or lower maiiece and other operating costs.

Mukoyama (2006) employs a statistical model tonfaliate the idea of
“learning by using” as a stochastic process. Chgaads (machine) producers learn
from the experience of users which leads to improa@ in machine quality over
time. The improvement process approximately takesxponential form, and
produces an S-shape diffusion curve of machinesiwbmbine with the growth of
demand due to improvement. It is found that whenittitial quality of the machine is
low, the dispersion of machine quality tends ta@ase first, and to decline as the
machines diffuse.

Adler and Clark (1991) distinguished between fosler learning and second-
order learning. The concept of learning by doingiisilar to the first-order learning
which is learning based on repetition and on tiseeated incremental development
of expertise which makes direct workers more eiffedh executing the tasks
assigned to them. While, the concept of learningdigig is similar to the second-
order learning which is learning created by progucexperience and by explicit
managerial or engineering action to change thentdolyy, the equipment, the
processes or the human capital in ways that augoagatbilities. They found that the
learning effect can be as strong in very capitsdinive operations as in
labor/materials-intensive operations, which suggtst importance of learning in
capital.

MacLeod (1992) explores the role of capital-goagspéiers in the innovation

and diffusion of technical change. She emphastzs$ype of interaction between



users and capital-goods suppliers by studying titesB mechanical engineering
industry in 19th century and writes “... it waseasftonly through the medium of their
capital-goods suppliers that information abouta rechnology was passed back and
forth among users (p.287)".

McWilliams and Zilberman (1996) introduce learnimgusing into an
adoption model to explain why larger and more etkecéirms adopt earlier. They
integrate the concepts of adoption and diffusiom&yng Tobit analysis in the
empirical estimation of time of adoption, whichaa¥ts the diffusion of the technology
to be derived from the time of adoption analysise Study suggests that dynamic

economies of scale arise in learning by usingspatd up adoption.

3. Technology Adoption

Technology adoption is the decision by a produedregin using a different
production process in the hopes of obtaining aelapgofit. Once a technology is
introduced to the market, few may have any spekiimvledge of how to use the
technology correctly, or the levels of productibattcan be expected given a set of
inputs. For example, studies have recently examine@doption of genetically
modified cotton seed in China (Wang, Just et 80820(Huang, Rozelle et al. 2002).
Huang et al. find that early adopters were highigcessful in reducing input costs and
increasing profits leading to rapid and widespredidision of the new technology.
More prominent examples in the literature invollwe &doption of irrigation

technology (Koundouri, Nauges et al. 2006), laggesfarm equipment (Rees, Briggs
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et al. 1984), or information technology (WilliamsdaRao 1997). Technology

adoption can be represented by Diffusion Model Eme:shold Model.

3.1 Diffusion Model

Technological change is a multistage process dimgisf innovation,
adoption and diffusion (Schmookler 1966). Once,itim@vation is introduced, the
technology adoption process takes time to complétis. process was the focus a
many sociologists and economists. The early litgeahoted that plotting the rate of
technology diffusion (the percent of those adoptmger time results in an S-shaped
curve (see figure 1) (Griliches 1957; Davies 1¥I@pper and Graddy 1990). With
an S-shaped diffusion curve, there is a relatil@lyadoption rate but with a high rate
of change in adoption during an initial period,eipd of introduction of a
technology. The takeoff period is followed by ausation period where diffusion rates
are slow, marginal rate of diffusion decreasesthadliffusion rate reaches a peak. In
a final period, diffusion rate and marginal ratelaees and the new innovation is
replaced. Diffusion tends to be concentrated ggugcally around cities (Baptista
1998), potentially due to the greater visibilityezrly adopters.

Diffusion is often modeled using the function (&eding and Zilberman

(2001)):

(1) P(t) = K[1+ e ®™M]?

where P(t) is the rate of diffusion at time t, aKdis the equilibrium rate of diffusion,

areflects diffusion at the start of the estimati@mipd,b is the growth rate of diffusion.
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Based on epidemiological models, this early modiédchnology adoption is simple
in that it does not offer any explanation of whegtteology is adopted. Rather the
model only dictates a pattern of adoption over tirgarly refinements were suggested
by Quirmbach (1986) to makéa function of profit resulting from the new
technology.

Mansfield (1963) modifies the diffusion model, sapjmg that diffusion is
primarily a function of information transfer. Higdistic curve based model is written

implicitly as

) mt) 1

n(t)—m(t) 1+e 0"

where m(t) is the number of firms adopting at time(t) is the total universe of
firms, bis the growth rate of diffusion, apdis an integration constant that positions
the logistic curve on the time scale. Mansfieldumgwhy the curve should be S-
shaped. The profit from adopting new technologyeases over time due to
improvements in implementation of the technologlgilevthe cost of adoption
decreases, thus the rate of diffusion accelerAtd®ough, the Mansfield model can
explain the S-shaped curve, it disregards diffezsrmetween firms by assuming that
all firms are identical. In addition, while Mandfiéss arguments involve dynamic
aspects of technology adoption (such as lowerirsgscand increased profits through

experience with the new technology), the modelfissecludes these factors.
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3.2 Threshold M odel

An alternative model is proposed by David (1969% tHreshold model
assumes that firms are heterogeneous, leadindféoediit propensities to adopt a
technology. Further, his model draws a distincbetween adoption and the extent of

adoption. He proposes two diffusion curves:

jg(L)dL
1_ 4
3) o=ty
TLg(L)dL
@) W=t

where, Y is the share of farms adopting at tim&,” is the share of total acres
adopting the modern technology at time&; = F, / Az, is cutoff farm sizaipon which

adoption occurswhereF, is fixed cost and\r, is the profit differential per acré,is

farm sizeg(L) is density of farm sizeN = j g(L)dL is the total number of farms,
0

L= j Lg(L)dL is the total acreage.
0

The Threshold model potentially addresses learhirgoing and learning-by-
using. Learning-by-doing should cut the fixed cagtadopting a new technology
(0F;/dt < 0) through the accumulation of technology specifioltedge. Further,
the profit differential between old and new teclugs will grow over time

(0Am. /ot > 0) because of learning-by-using as farmers will getenyields and save
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cost with more experience in the use of new teadmplThe dynamics of diffusion
associated with the threshold model will lead t&Sashaped diffusion curve.

The threshold model applies in many cases whdezdgeneity results from
differences in farm size, land quality or humanitzpDavid (1969) explains the adoption
of grain harvesting machinery in the United Statethe nineteenth century and argues
that farm size is the main source of heterogerasitgng farmers. He derives the
minimum farm size required for adoption of variqusces of equipmendust and
Zilberman(1983) argue that adoption of new technology rexguiixed costs
associated with new machinery and a fixed investraktime for learning, locating
and developing markets, and training hired labbesk fixed costs are more likely to
discourage adoption by small farms and thus pleyeial role in the relationship of
farm size and adoption. They suggest that riskudits and the stochastic relationship
of returns per hectare under the traditional andenotechnologies play an important

role in determining the role of farm size in tecluyy adoption.

4. Factorsthat might influence far mers considering creating a venture
Economists and sociologists have made extensiveilootions to the literature
on the adoption and diffusion of technological imatoons in agriculture (see Feder,
Just et al. (1985); Rogers (1995)). Such resegpibally focuses on the long-term
rate of adoption and the factors that influencedtheption decision. The perceived or
real characteristics of a new innovation are wid@lgwn to influence the adoption
decision. Rogers (1995) hypothesizes five technoattyibutes that affect the rate of

adoption: 1) relative advantage (i.e., profitapjlinitial cost, status, time savings, and

14



immediacy of payoff over conventional practice)c@mpatibility (i.e., similarity with
previously adopted innovations); 3) complexity (aegof difficulty in understanding
and use); 4) trialability (i.e., ease of experinagion); and 5) observability (i.e.,
degree to which the results of the innovation as#le). These factors might also
affect entrepreneurial adoption decision, for exi@mpew venture expected profit
over profit of current activity, ease of entreprema activity and business process and
observable profit and result of other entrepreneurs

We draw an analogy between factors affecting teldgycand entrepreneurial
adoption and investigate whether tobacco farmersndluenced by different factors
when making decisions to enter entrepreneurshiprdture reported a number of
determinants of entrepreneurial activities. In g@stion some of the determinants are
reviewed.

4.1 Economic Factors, Farm Structure/Size

The technology adoption requires a large initigestment. Farmers use some
of their own income and equity to finance at Igzst of their investments. However,
low income, unemployment, fear of job loss, or dis$action with the previous job
are considered main “push” motives for enteringepreneurship (Brockhaus 1980;
Cromie and Hayes 1991). In addition, a basic hyggithregarding technology transfer
is that the adoption of an innovation will tenda&e place earlier on larger farms than
on smaller farms. Just, Zilberman et al. (1980grbat given the uncertainty, and the
fixed transaction and information costs associatia innovations, there may be a
critical lower limit on farm size that prevents sleafarms from adopting. As these

costs increase, the critical size also increaséslldws that innovations with large
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fixed transaction and/or information costs are lgsdy to be adopted by smaller
farms.

Kentucky farmers are particularly vulnerable torades in the tobacco
economy. Thus, many farmers have to adjust to ¢leaetonomic conditions and are
likely to experience the decrease of income. Incdamal size, receiving a tobacco
buyout check and availability of payment optionsyragnificantly correlate with
technology and entrepreneurial adoption.

4.2 Human Capital

The ability to adapt new technologies for use anfénm clearly affects the
adoption decision. Most adoption studies attemptéasure this trait through operator
age, formal education, or years of farming expeeefrernandez-Cornejo, Beach et
al. 1994). More years of education and/or expedasoften hypothesized to increase
the probability of adoption whereas increasing r@giices the probability. Younger
farmers tend to have higher education and are bfgpothesized to be more willing to
adopt an innovation. Prior research indicatesabdatational level strongly correlates
with self-employment. The difference in human capite. education and knowledge-
based learning) may have a significant influencentrepreneurial adoption.

4.3 Social networ k

The agricultural community may establish custont @ther social and
institutional arrangements for mutual help in tembgy adoption. Smaller farms may
also increase their adoption because of sociagamdrnment support. Individual who
has a strong tie within social network and knowseoentrepreneurs is more likely to

start the new business.
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4.4 Distance and geography

The role of distance and geography in technologptdn is emphasized in
the social science literature on innovation (Rod®%5). The emergence of a national
media and the reduction in the cost of accesgdisatted from the establishment of
railroads, the interstate highway system, and mlegdtrification is one of the reasons
for the faster rate of technological adoption i@ WS. Producers living farther away
from a regional center are likely to adopt techg@e and new venture later.

45Tenure

Land ownership is generally believed to encouralpgption of technologies
associated with land. While several empirical sgsadiupport this hypothesis, the
results are not consistent and the subject haswielety debated. For example,
Bultena and Hoiberg (1983) find that land tenuré ha significant influence on
adoption of conservation tillage. The apparent isistencies in the empirical results
are due to the nature of the innovation. Land oshigris likely to influence adoption
if the innovation requires investments tied toldred. Apparently, tenants are less
likely to adopt these types of innovations becdhbsg perceive that the benefits of
adoption will not necessarily accrue to them.

4.6 Demogr aphic factors

Demographic factors include age, ethnicity, andctienges in regular family
structure such as death and divorce significardtyetate with entrepreneurial

intention.
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Hypotheses
Along with previous studies, the hypotheses ofdecaffecting
entrepreneurial adoption decision are formulatefbkémns;

Economic factors

H1: Low income can “push” individuals into startingw businesses.

H2: Farm size is strongly correlated with entrepreral intentions.

Human capital

H3: Education level, computer and internet accegsfcantly affect entrepreneurial
intentions.

Social network

H4. Social group participation significantly coatds with entrepreneurial intentions.
H5: knowing people who started their own businégsificantly affects
entrepreneurial intentions.

Distance and geography

H6: Urban community and distance from universitgaoliege are significantly
correlated with entrepreneurial intentions.

Tenure

H7: Rent (acres of land that farmers rent) sigaiiity correlates with entrepreneurial
intentions.

Demographic factors

H8: age, white (race of farmers in Kentucky), desitl divorce are strongly

correlated with entrepreneurial intentions.
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List of the dependent and independent variablegelisas survey questions is

shown in Table 1.

5. A Conceptual Model of Entrepreneurship

Studies of technology adoption behavior focus atofs that affect if and
when a particular individual will begin utilizingnannovation. The purpose of this
study is to identify the determinants of entrepteia adoption decisions. This
section sets out a simple model of an individuah&r’s decision of whether or not to
participate in entrepreneurial activity that we tsguide our empirical work. We
modify the threshold models that focus on studfeb@adoption behavior of
individual farmers and a search for sources ofrbgtneity. In the existing approach,
the dependent variables denote whether or noticeeehnologies are adopted by a
farm product or unit at a certain period, and eoostnic techniques like logit or probit
are used to explain discrete technology choicesil&ly, the dependent variables in
our model denote whether or not entrepreneurialiies are adopted by tobacco
farmers at the time after the tobacco buyout pragra2004 and by Shaanxi farmers,
and a bivariate probit model is applied to expl@imary entrepreneurial choices.

Adoption behavior is depicted by a discrete choidggther or not to start new
business, and a continuous choice, how much timesaurces to devote to the new
activity. Formally, we suppose that adoption ofepteneurship depends both on the
profitability of current ventures versus potengatrepreneurial ventures, and the
degree of learning by doing. Here heterogeneitganning by doing, or knowledge

generated by direct or indirect experience, isrdateed by the degree to which the

19



individual is connected to an entrepreneurial dowawork. Formally, leEbe the
degree to which an individual is integrated inteetwork of individuals or institutions
that have created ventures. Consider an indiviideahg a choice between continuing

in their current employment and earning or starting an entrepreneurial activity and
earning some random profit, with some known distribution. The individual thus

will solve
(5) maxeepo,117U (o (0, (1 — £),T)) + EU(|S,6,t,T),

wheret is the percentage of working time devoted to theepneneurial activityT is
leisure timeU is a standard utility of wealth function, are personal and property
characteristics that can influence one’s abilitgltain profit in either activity (e.g.,
education, location, etc.) atd/ (r,|S, 0,t,T) = ffow U(r,)f (m,lS,0,t,T)dm,, is the
subjective expected utility of profit in the newntere given the degree of learning by
doing, the personal characteristics and the tinvetde to the new activity. Learning
by doing may raise both the mean and lower theatian associated with,, as the
individual obtains specific knowledge not only abbaw to begin and run one’s own
venture, but also learns more about the potentaket for new products or services.
Thus,0EU(m,|S,6,t,T) / S > 0. Denote total tim& = At + (1 — A)T, where

A €]0,1]. Three possible solutions exist for (5). The finster conditions for an

internal solution to (5) is given by

(6) —U'(mo(0,(1 — ), T))moz + [ UL f: (71S,6,t, T)dm, = 0,

20



where 7z, is the derivative of profit in the initial actiyitvith respect to time devoted

to that activity, and; is the derivative of the probability density fuioct of profit for
the new activity with respect to time devoted tis #rctivity. Equation (6) will imply

the optimum if (6) can hold for some= (0,1). Alternatively, the individual will not

engage in entrepreneurship if
(7) —U'(m(6,1,T))moy + [~ U(m,)f; (m,lS,6,0,T)dm, < 0,

where (7) is the first order condition with timeentrepreneurship replaced with 0.

The individual will completely abandon the old aitf if
(8) —U' (68,0, T))mop + [ Um) f: (1,15, 6,1, T)dm, > 0,
and if EU(m,) > U(m)

where now time in entrepreneurship has been rephlate 1. Thus, the degree to
which one is socially connected to entrepreneurshiipoth increase the likelihood
of being an entrepreneur, and increase the protyatilabandoning other activities
altogether. Further, factors that decrease thetabdfty of the old activity will
increase the likelihood of entering entreprenewsaitures. For this reason we expect
an event such as the tobacco buyout and land glsts transaction to spur new
entrepreneurship at some level.

A bivariate probit model was used in both Kentuakyg Shaanxi cases. First,
consider a rational farmer in Kentucky that seeksdximize the present value of

benefits from tobacco production and expected lisrfedbm a new business venture.
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Two decisions were made by the same Kentucky faemeérthose two decisions are
interrelated. First, the Kentucky farmer has toidieevhether or not to continue
growing tobacco and second, the farmer decidesh&her not to engage in
entrepreneurial effort. The time devoted to a tebdarm and new venture is subject
to a utility maximization of both tobacco farm ptand new venture expected profit
as in equation (5). The probability of quitting &mico farming is determined by the
livelihood disruption of a tobacco buyout progrand @haracteristics of farmers
which affect a tobacco producer’s profit. Whileg tikelihood to engage in
entrepreneurship is determined by farmers chaiatitsras well as social network
which affect an expected profit of new venture.

Farmers are assumed to make adoption decisiond bpse an objective of
utility maximization. The first term in equation)(&an be represented as a utility
maximization of tobacco farm profit;

9) Ui = U(moi(8;, (1 —t), T wy))

whereU; is a maximized utility function of Kentucky farmiegrowing tobacco farm,
U, is an alternative activity. Denotingas the observed binary variable of farmer
equal to Iif a farmer does not plan to raise tobacco in theré, otherwise, it equals to
0, we have:

(10) ;= { 1 lf Ui* S EU(T[eil'SiJ 91:1 ti) Ti)l UA

0if Ui > EU(melS;, 0,6, Ty, Uy
Farmers evaluate whether or not to quit tobacao.favhen the discounted expected
benefits of adoption (entrepreneurial activitie®) greater than the benefits of tobacco

farming, the new venture will be adopted.
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The second term in equation (5) can be represested expected utility
maximization of entrepreneurial profit;
(11) EU{ = EU(me|S;, 0,6, Tz &) = f_oooo U(ro)f (el S, 6,65, Ty; €)dm,
whereEU; is an expected maximized utility function of Kecky farmeri engaging
in new venture. The farmeémakes a decision whether or not to start a newnbasj
regardless of quitting tobacco farm. The observabtices arg; equal to 1 if farmer
i plan to start a new business and 0 otherwise.

(12) b= { 1 lf EUL* > U(T[Oi(eii (1 - ti), Ti))fUA

0if EU < U(moi(6;, (1 —¢;),Ty)), Uy
His expected profit of new venture compared to benfgom tobacco production

affect decision whether or not to engage in enéegurship.

Net benefitdJ; andEU; are assumed to be random functions of vectors of
exogenous variable$, andX,, respectively,
(13) U = Xyup1 +u EU; = X5iB; + &
whereu; ande; are random errors assumed to be independentlgy@mekl distributed
with zero mean and variance offg.andf, are vectors of unknown parameters.
The system of equations (10) and (12) should bmatdd using a bivariate
probit procedure. This is because when the randatorfs affecting the two decisions
are not independent because of unobserved fatimrsduld affect both decisions,
thencorr(e;, u;) = p. In this case, the disturbancesloé two selection equations (10)

and (12) have a bivariate normal distributigith mean vector zero and covariance

matrixx = [; ﬂ (Hausman and Wise 1978). A joint (simultaneows)ision model
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with a four way classification of observations itie following groups would result:
(zi=1y,=1),(z;=1,y,=0),(z; =0, y; = 1) and(z; = 0, y; = 0). This four-
way grouping of observations with a nonzpreads to a bivariate model with the
probabilities of the four outcomes;
(14) P,y = Pr(zi=1y;=1)
= O[EU(meilSi, 00t T) — X1y, X2iBy — Uy, (6, (1 = 1), T)), p]
(15) P, =Pr(z; =1,y; = 0)
= O(EUm,lS; 05 t;, Ti) — X1iB,) — ®L[EU(m.i1Sy, 05t T)) — X181, X2,
—U(mo;(8;, (1 — t;), Ty)), p]
(16)P,, = Pr(z; =0,y; = 1)
= O(Xpif, — U(moi(6;, (1 — ), Ty)) — ®,[EU (1S3, 6;, 81, T;)
— X1B1, X2if2 — U(moi(0;, (1 — t), Ty)), p]
(17) P, = Pr(z; = 0,y; = 0)
= 1 - ®(EU(m,lS;, 0, t, T) — Xy:;) — @ ( XaiB, — U(my, (6, (1=ty), Ti))
— O, [EU(melS;, 0,83, Ty) — X13B1, X20B2 — U(moi (6, (1 — ), Ty)), pl
where®(.) andg,(.) are the cumulative density function of the staddermal
distribution and the standard bivariate normalrdtistion with correlation coefficient
p, respectively. Equation (10) and (12) allow usléoive several testable implications,

and set out the determinants of entrepreneuri@htidn.

Similarly, the above model is also applied with &a farmers who seek to

maximize the present value of benefits from farmdpiction and expected benefits
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from a new business venture. Two decisions wereerbggdhe same Shaanxi farmer
and those two decisions are interrelated. FirstShaanxi farmer has to decide
whether or not to buy or sell land use rights aewbad, the farmer decides whether or
not to engage in entrepreneurial effort.

The first term in equation (5) can be represensed atility maximization of
farm profit; whereU; is a maximized utility function of Shaanxi farmegrowing
crop farm,U, is an alternative activity. Denoting as the observed binary variable of
farmeri equal to 1 if a farmer plan to sell land use rightherwise, it equals to 0. The
model structure of Shaanxi farmers also followsatign (10) — (17). Finally, we are

able to compare entrepreneurial results betweenuikky and Shaanxi farmers.

6. Dataset and Survey

The unique data for this study were collected tghoa survey from two
regions. The first survey was conducted in Kentuckgn the summer of 2005
through the fall of 2006 which is the time thatdobo farmers received their first
buyout checks. During this period, tobacco farnagljsisted to the new environment
and decided whether to involve in the entrepreaéagtivities. Seven hundred two
individuals in Kentucky were surveyed. 101 farmgesnned to start new business;
568 farmers did not plan to start new businessréymately 45 percent of farmers in
both groups had income in the range of $30,0009;99B. The majority in both
groups owned or rented the land size of less t88radres and finished college
education. In addition, about 80 percent of tobdacmers in both groups participated

in social groups.
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The similar farm household survey was conducteghiaanxi province,
Yangling district in November 2010. Each househvaés interviewed by either one or
two graduate students from Northwest Agriculturd Borestry University. The
survey itself dealt exclusively with entrepreneliméention, attitude and transaction
of land use rights. We specifically asked farmétee Government made it legal for
farmers to buy or sell land use rights, would yoy br sell land use rights?, and are
you planning to start a new business?

The characteristics of these communities are &sfel On average there are
about five people living in each household. Theage farm size is 5mu (about 5/6th
of an acre). Household income average is $23,798//Rd4r with approximately 41
percent of household income coming from farm aiéigi There are 295 farmers or
about 41 percent who plan to start new businesall@B0 farmers, there are 210
farmers who want to sell land use rights; 240 fasweant to buy land use rights and
280 farmers want to do nothing. Approximately 6€cpat of Shaanxi farmers
personally know people who started their own bigsine a community or elsewhere

but only 16 percent of Shaanxi farmers participatgocial groups.

7. Results

Using bivariate probit specification, a maximunelikood was used for
estimation. Estimates are exhibited in Table 2hBbbs are significant at 10 percent,
indicating that a bivariate probit model rathentitao univariate probit is more

appropriate.
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In Kentucky, six variables have a significant rnelatwith the decision of
whether or not entrepreneurial activities are aeldpthe income less than $29,999 is
significant at 5 percent indicating farmer with lavecome is more likely to start a new
business. This finding supports hypothesis H1 aedpush” hypothesis as farmers
with low income are pushed into starting a new fess. The result is consistent with
the study by Pushkarskaya (2008) stating that fm@me significantly correlates with
entrepreneurial intentions. Pushkarskaya foundfématers with household incomes
less than $29,999 were two times more likely tot stamew business than farmers with
incomes greater than $30,000.

Knowing people who started their own businessdéormmunity has a positive
relationship to the entrepreneurial decision, wisgpports hypothesis H5. The
coefficient is positive and significant at 10 percd-armers who know other
entrepreneurs are more likely to be supported trepreneurial activities in a
community. Individuals will transfer business kntvaw, experience, expertise and
advanced technology to each other which encouesgaihg and increase knowledge
in human capital and thus productivity growth. Hee participation in any social
groups in their community has no significant inflae on the farmer’s adoption
decision.

Age of farmer is related to entrepreneurial deciskarmers with ages under
54 are the most entrepreneurial adopter. Concegtmycity and livelihood
disruption, results show that white farmers anth&s who experience death in their

household within the last three years are morédylilcecreate a new venture.
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However, divorce within the last three years issighificantly correlated with
entrepreneurial intentions.

In Shannxi, factors that are strongly associated amtrepreneurial decision
are age, social network and human capital. Simésults have shown in Shaanxi
study. Shaanxi farmers with ages under 54 are thet amntrepreneurial adopter.
Younger farmers are more likely to become entreguesiand take more risk relative
to older farmers. In addition, social network isimaportant factor related to new
business adoption. Shaanxi farmers who know othteejgreneurs are more likely to
start entrepreneurial activities. Again, participatin any social groups in their
community has no significant influence on the farsadoption decision.

Human capital is another factor affecting Shaaaxinker’s decision but it is
not supported in Kentucky study. Shaanxi farmers hwéve a computer at home are
more likely to start new business. However, incodeath in a family and divorce are
not significantly correlated with Shaanxi farmegistrepreneurial decision.

It is interesting to note that tenure variable ad&ed in this study have no
significant influence on both Kentucky and Shadarner’s entrepreneurial adoption

decision.

8. Conclusions

The purpose of this paper is to compare the siitidarof venture creation and
the adoption of a new technology and investigagefdltors influencing farmers’
entrepreneurial adoption decision during the ttarsperiod of the local economy in

Kentucky and Shaanxi. In general, decision-makelecstechnologies with the best-
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expected net benefits. Therefore, when a new téognas available decision-makers
continuously evaluate whether or not to adopt; wihendiscounted expected benefits
of adoption are greater than the cost, the teclgyohll be adopted. Similarly, when
the expected profit of new venture is greater tiament activities, decision-makers
will start new businesses.

Using the 2005-2006 survey data of tobacco farmmeikentucky and the 2010
survey data of farmers in Shaanxi, the study shbatsseveral factors have a
significant impact on farmers’ entrepreneurial miens.

Social network factor is significantly associatethwarmer’s entrepreneurial
decision both in Kentucky and Shaanxi. Farmers kwlaw other entrepreneurs are
more likely to start new business. Social relatiplay an important role in
establishing a firm. The study suggests that kngyi@ople who are entrepreneurs
affect entrepreneurial intentions. Information frother entrepreneurs is similar to
“learning by doing” in technology adoption. Theatsbnship between entrepreneurs
provides the resources that are crucial in stadimsustaining a new business. Even
though, entrepreneurs have ability to run theiiress successfully, they also need
complementary resources to produce and deliver goeids and service (Teece 1987).
Thus, they need support, knowledge and accesstribdition channels through social
network. Moreover, the link and the interaction agentrepreneurs and their social
network can enlarge the availability of resourded help maintain a new firm
(Hansen 1995). However, participation in sociabg®in the community appears to

have no impact.
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The adoption decision depends on the age of fareemger farmers both in
Kentucky and Shaanxi are more likely to adopt ventiihis is consistent with
previous studies indicating that increasing agecesd the probability of adoption.

However, some adoption factors are statisticatipificant in one region but
not significant in another region. The analysigsttates that the livelihood disruption
such as death of the household member and ethetoitygly influence a decision to
start a new business in Kentucky but not in Shaarhe analysis in Kentucky
supports the hypothesis that farmers with low ine@re “pushed” into
entrepreneurial activities. In contrast, a humapitahfactor is strongly associated
with Shaanxi farmer’s entrepreneurial decision.€Resh findings suggest that the
policy maker should support entrepreneurial saagvork. The human capital
development is very important to encourage entreganeal activities and

opportunities especially in developing countries.
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Figure 1: A Typical Diffusion Curve

Rate of diffusion

A

» Time

Tablel1: List of the dependent and independent variables

Kentucky
Variables Survey questions Coding
Dependent Variable Are you planning to start a new 1, if yes, 0 o/lw
Technology adoption (start business?
business
Independent Variable
Economic factor
Income What is your household income?
Income 1 Less than $29,¢ 1, if yes, 0 o/
Income 2 $30,000-$79,999 1, if yes, 0 o/w
Income 3 $80,000-$119,999 1, if yes, 0 o/w
Income 4 More than $120,0 1, if yes, 0 o/
Land size (own + rent) How many acres do you own?

How many acres do you re
Land size Less than 499 ac 1, if yes, 0 o/

Buyout check

What is the total $ amount you
expect to receive in tobacco buyol
check’

Payment options

There were several payment optio
available for those who were to
receive tobacco buyout checks.
Which option did you choose?

1, if a single lump sum payment, O
o/w

Independent Variable
Human capital

Education What is your level of education? 1, ifmgh school education, 2, if
high school education; 3, if college
education, 4, if graduate education.

Computer Do you have a computer at homg? 1, ifgedwv

Internet access

Do you have internet access froTnl, if yes, 0 o/w

you home?
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Independent Variable
Social networ k

social group participation Do you belong to any social group| 1, if yes, 0 o/w
in your community (e.g., religious,
service, clubs, etc.)?

Knowing people who started their | Do you personally know people 1, if yes, 0 o/w

own business

who started their own business in
your community or elsewhere>

Independent Variable
Distance and geogr aphy

rural or urban community

Would you describe the gamity
you live in as rural, urban or
suburban?

1, if urban, 0 o/w

distance from university or college

How far is tlesest school from
you home?

1, if less than 50 miles, 0 o/w

Independent Variable
Tenure

Own vs rent

How many acres do you own?
How many acres do you rent?

1, if rent (acres) is greater than ow
(acres), 0 o/w

Independent Variable
Demographic

Age <35 What is your age? 1, if <35, 0 o/w

Age 3554 1,if 35-54, 0 o/v

Age 55-64 1, if 55-64, 0 o/w

Age >6¢ 1, if >64, 0 olv

Ethnicity What is your ethnicity? 1, if white, Ovo/

Death Have you experience death in yourl, if yes, 0 o/w
household within last three years?,

Divorce Have you experienced divorced | 1, if yes, 0 o/w
within last three year:

Selection model

Variables Survey guestions Coding

Dependent Variable
Quit tobacco

Have you raised tobacco during la|
three years?

Do you plan to grow tobacco in the
future’;

stl, if had grown tobacco in the past
three years, but does not plan to
2 grow tobacco in the future, 0 o/w

Independent Variable

The independent variables in a selection modelidehll independent variables in the main moded e

following variables

Business climate

In general, how would you descr|
the current business climate for
farmers in your area compared to
last year?

b, if getting better
0, if about the same
-1, if getting worse

Tobacco acres

How many acres of tobacco did
raise last yea

you

Tobacco sell How many pounds of tobacco dig
you sell last yeal

Hay Which of the farm activities listed | 1, if hay, 0 o/w
below are you involved in?

Beef Which of the farm activities listed | 1, if beef, 0 o/w
below are you involved in?

Horses Which of the farm activities listed| 1, if horses, 0 o/w
below are you involved it

Vegetables Which of the farm activities listed| 1, if vegetables, 0 o/w
below are you involved in?

Grains Which of the farm activities listed | 1, if grains, 0 o/w

below are you involved in?
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Shaanxi

Variables Survey guestions Coding
Dependent Variable Are you planning to start a new 1, if yes, 0 o/w
Technology adoption (start business?
business)
Independent Variable
Economic factor
Income What was the total household
income in the past year from all
sources including farming, part tim
labor and remittances (best guess
Land size (own + rent) How many mu do you own?
How many mu do you rent?
Land size Less than 6 mus 1, if yes, 0 o/lw

Independent Variable
Human capital

Education

What is your level of education?

0, if never went to school, 1, if
some elementary school, 2, if
completed elementary school, 3, if
some middle school, 4, if complete
middle school, 5, if some high
school, 6, if completed high schoo
7, if some university or college, 8,
completed college or university

Computer

Do you have a computer at home?

?

1, ifgesw

Internet access

Do you have internet access from1, if yes, 0 o/w

you home

Independent Variable
Social networ k

social group participation Do you belong to any social group| 1, if yes, 0 o/w
in your community (e.g., religious,
service, clubs, etc.)?

Knowing people who started their | Do you personally know people 1, if yes, 0 o/w

own business

who started their own business in
your community or elsewhere>

Independent Variable
Distance and geogr aphy

none

Independent Variable
Tenure

Own vs rent

How many mu do you own?
How many mu do you rent?

1, if rent (acres) is greater than ow
(acres), 0 o/lw

Independent Variable
Demogr aphic

Age <35 What is your age? 1, if <35, 0 o/w

Age 3554 1, if 35-54, 0 o/v

Age 55-64 1, if 55-64, 0 o/w

Age >64 1, if >64, 0 o/w

Death Have you experience death in yourl, if yes, 0 o/w
household within last three years?

Divorce Have you experienced divorced | 1, if yes, 0 o/w

within last three years?
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Selection model

Variables

Survey questions

Cading

Dependent Variable
Sell land use rights

If the Government made it legal fo
farmers to buy or sell land use
rights, | would buy or sell land use
rights?

r 1, if sell land use rights, 0 if buy
land use rights

Independent Variable

The independent variables in a selection modelidehll independent variables in the main modes the

following variables

Business climate

In general, how would you descr
the current business climate for
farmers in your area compared to
last year

bg, if getting better
0, if about the same
-1, if getting worse

Corn Please list the top five crops you | 1, if corn, 0 o/w
have grown in the past 12 months
and sales in order of rever

Wheat Please list the top five crops you | 1, if wheat, 0 o/w

have grown in the past 12 months

and sales in order of rever
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Table 2: Bivariate Probit Estimate of Entrepreneurial Adoption Decision

Bivariate Probit (Outcome equation)
Kentucky Shaanxi

Kentucky Shaanxi

b/se b/se b/se b/se
entrepreneur
low income 0.484** 0.022 know entrepreneurs 9072 0.325***
(0.2201) (0.1649) (0.1573) (0.1181)
medium income 0.033 -0.118 urban 0.104
(0.1742) (0.1496) (0.1563)
high income 0.108 0.124 distance 0.107
(0.2009) (0.1668) (0.2035)
land 0.163 -0.132 rent -0.068 -0.158
(0.1270) (0.1078) (0.1628) (0.2658)
buyout checks -0.000 age<35 0.402* 1.824***
(0.0000) (0.2324) (0.2984)
payment option 0.288 age35-54 0.464** 0.884***
(0.1947) (0.1863) (0.2561)
education 0.123 0.030 ageb5-64 0.260 0.004
(0.1423) (0.0324) (0.1935) (0.2703)
computer 0.064 0.651*** | white -0.525**
(0.1727) (0.2445) (0.2237)
internet 0.100 -0.186 death 0.313** 0.034
(0.1443) (0.2806) (0.1261) (0.1460)
social group -0.142 -0.056 divorce 0.214 0.331
(0.1743) (0.1443) (0.2048) (0.2852)
constant -1.650***  -1.296***
(0.3137) (0.3058)

Note: *p<0.1; **p<0.05; ***p<0.01

35



Bivariate Probit (Selection equation)

Kentucky Shaanxi Kentucky Shaanxi
quit sl quit
tobacco LUR tobacco sl LUR
b/se b/se b/se b/se
low income -0.161 -0.160 white 0.166
(0.2504) (0.1587) (0.3036)
medium income -0.122 -0.117 death 0.181 .0149
(0.1908) (0.1455) (0.1391) (0.1483)
high income 0.111 -0.021 divorce 0.241 070.
(0.2095) (0.1621) (0.2252) (0.2064)
land 0.123 -0.014 business climate -0.516**0.074
(0.1516) (0.1079) (0.1400) (0.0801)
buyout checks 0.000 tobacco acres -0.001
(0.0000) (0.0032)
payment option 0.329 tobacco sell -0.000
(0.2042) (0.0000)
education 0.259 0.071** | hay 0.292*
(0.1621) (0.0314) (0.1748)
computer -0.046 0.256 beef 0.556***
(0.1783) (0.2449) (0.1799)
internet 0.061 -0.049 horses 0.146
(0.1490) (0.2773) (0.1780)
social group 0.522***  -0.070 veget -0.112
(0.1946) (0.1479) (0.2078)
know entrepreneurs  0.039 0.019 grains 0.084
(0.1614) (0.1167) (0.1344)
urban -0.103 corn 0.091
(0.1781) (0.1490)
distance 0.626** wheat -0.215
(0.2862) (0.1311)
rent 0.090 -0.318 constant -3.218***  -0.769**
(0.1766) (0.2806) (0.4832) (0.3166)
age<35 0.028 0.199 athrho 0.196* 0.111
(0.2508) (0.2685) (0.2013) (0.0709)
age35-54 -0.185 0.036 rho 0.1938 0.1106
(0.1951) (0.2350) (0.0975)  (0.07)
age55-64 -0.026 0.059 Log Likelihood -4942399784.0258
(0.1916) (0.2478) N 692 690

Note: *p<0.1; *p<0.05; ***p<0.01
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