|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Planning an Expansion of Blueberry Production by Southern Growers

W. J. Florkowski and A. Bilgic!

Abstract

JEL: Q12 Q13

Copyright 2000 by Wojciech J. FHorkowski and Abdulbaki Bilgic. All rights reserved. Readers may
make verbatim copies of this document for non-commercia purposes by any means, provided that this
copyright notice appears on dl such copies.

Selected Paper prepared for presentation at the
Southern Agricultural Economics Association Annual Meetings
Orlando, Florida, February 5-8, 2006

! Authors are Professor, Department of Agricultural and Applied Economics, University of Georgia,
Griffin Campus, Griffin, Georgiaand Assgtant Professor, Harran University, Turkey, respectively.
Contact author: W.J. Florkowski, Department of Agricultural and Applied Economics, University of
Georgia, Griffin Campus, 1109 Experiment Street, Griffin, Georgia 30223-1797, Telephone 770-228-
7231, ext. 112, Fax 770-228-7208, E-mail wflorko@griffin.uga.edu



Planning an Expansion of Blueberry Production by Southern Growers
Introduction

This paper examines factors responsible for the decision to change the existing blueberry
orchard Size. The decision to change orchard size is preceded by the intentions to undertake orchard
expanson. Intentions reflect a change in grower preferences and are shaped by a number of factors.
We modd growers expected choice with regard to orchard expanson using the random utility model
(RUM). Fectorsinfluencing the blueberry production growth resulting from orchard expansion help to
plan activities of different groupsinteracting with growers.

TheModel

The discrete choice andyss based on a random utility model (RUM) has been gpplied to
investigate the farmer decison making (McFadden, 1974; Cooper and Keim, 1996).

The decison choice set includes two possible dternatives: (1) the expanson of the orchard in
the future; or (2) the retention of the current orchard size. An orchard reduction is unlikely when
demand remains strong and blueberry prices have been high in recent years. Growers have perfect
knowledge about the net gains occurring to them and thus maximize the net gains subject to dl possble
input codts. The farmer will expand his orchard if the expected gainis a least as greet as at the current
and pagt gates. Smilarly to the indirect random utility framework developed for quantifying

preferences, let

U'=bx +¢ @

where U* isthe conditiond utility (i.e., again) derived from dternative 1, afuture orchard expansion by

afameri (i =1, 2, ..., N), $x isthe deterministic component, and g is the error component not
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controlled by investigators. The specific utility or gain includes, measured in monetary terms, anet gain
U°(y; X) and UX(y+C; x), where O indicates the current orchard size, 1 marks the future state of the
orchard, y isthefarmer i’sincome, and C isthe net gain that will occur from an orchard expansion,
ceteris paribus (Cooper and Keim, 1996; Qaim and Janvry, 2003). The variable C can be written as
R'- *, where R istherevenuein state 1, and * isinput costsin state 1, including the pecuniary costs of
expangon. Each farmer i is assumed to be rationd and will choose the decision which generates the
largest gain. For example, if U>U°, where U° isthe gain derived from not expanding the orchard
owned by farmer i, then the farmer i will expand the orchard. A farmer derives utility from an
expangion of a blueberry orchard because such an expanson improves his revenue potential and affects
the liveihood. Assuming the lack of knowledge of future returns, the net gain can be explained by farm
and farmer characteristics. The net gain, @B, isimplicitly induded in vector x. If Y; isthe associated
latent variable indicating farmer i’ s choice of whether or not to expand the orchard (1 or 0), then the

probability of an orchard expansionis:

Prob(Y = 1)

Prob(ut>U?)
Prob(bxt +e!> bx°+e°) @)
Pr ob[b (xl1 - xf’) te'-e’> 0]

where U and U° represent the gains associated with the decisions about the future orchard expansion
and retaining the current orchard size, respectively. Vectors xt and X include the future and current
orchard and farmer characteristics that are relevant to the decision to expand, and $ isthe parameter

vector to be estimated. A common practice in empirica investigationsis to assume that error terms
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follow atype | extreme vaues yielding alogit mode (McFadden, 1974). The probability that the farmer

chooses the expansion dternative is Prob (U>UP) and the associated probability is:

Prob(Y, = 1Ix.,b) = % L (bx,)s (3)
where x is, in generd, pecified as the unit of xt and X’ and 7 isthe logistic cumulative distribution
function. The value €® is the multiplicative effect of a unit increase in some attribute of a potentia factor
on its probability of being afactor in the orchard expansion decision.

The corresponding log-likelihood function is.

LnL = ié;l d; InfL (bx )] + (1- o Jinf1- L (b )], 4
where d; isadummy indicator that equas one if afarmer decides to expand the orchard, zero
otherwise. The consstent parameter estimates are obtained by maximizing (4).

Data

Data used in this study were obtained from a survey of Georgia commercia blueberry farmers.
The mailing list was based on the information obtained from the Cooperative Extension Service offices
in al counties and supplemented by alist of attendees of blueberry extenson meetings and field days.
By verifying the address ligt, duplicate addresses were diminated. The initid mailing included 364
growers. During the survey implementation, anumber of addresses were further diminated for severa
reasons. Addresses deemed insufficient for delivery by the postal service was a cause of not reaching
10 growers; 31 growers were no longer growing blueberries; 82 addresses were of residents
misidentified as growers, often these individuas provided services to growers or sold agricultura inputs

and were listed as attendees of extension mestings or field days; 21 were duplicates, 1 grower refused

to participate, and 23 did not respond to the survey. Thefind list of commercid blueberry growers



included 220 addresses. Although 196 growers (or 89.1 percent) provided information about the
number of blueberry plants grown, 72 growers (or 36.7 percent) provided answers to the extended
questionnaire probing for information about production, marketing and management issues.

A questionnaire was mailed in the first quarter of 2002. Subsequently, a reminder was sent
about aweek later. Approximately two weeks later another mailing of the questionnaire took place
directed at non-respondents. However, despite these efforts, anumber of growers did not respond
and had to be reached by telephone. The telephone survey lasted through the latter part of 2002.

Table 1 shows variables used in the modd. The variable sdection was based on the practica
knowledge of the blueberry industry and its resource requirements, characteristics of an entrepreneur
viewed as relevant to the expansion decision, and the knowledge of spatia distribution of blueberry
production in Georgia. The explanatory variables are grouped into four categories: (1) farmer
characteridtics, (2) factors affecting the decision to change blueberry production acreage, (3) farm
characterigtics, and (4) location. Farmer characteristics are income, age, educetion, experience growing
blueberries, and the membership in a blueberry marketing organization. Income was defined as a
categoricd variable, due to alarge number of categories offered as a choice to respondents.
Categories were used to encourage responses because farmers were reluctant to share information
about incomein general. A question probing for a specific amount could lead to omisson of this
information or atermination of the questionnaire completion. Binary variables measured the degree of
importance atached to production-related issues affecting the planned orchard expansion. The
variables assumed the vaue of oneif afarmer indicated that each factor was ‘important’ or ‘very

important’ in his decison to change the future production plan. Binary variables were the blueberry



price, plant yields, production codts, land, water and credit availability, family labor, weather and
disease problems, and prices of other crops. Because the variable measured the perceived importance
of each factor, the expected direction of the effect of the price, yidd, land, water and credit availability
was positive, while weether, diseases and prices of other crops would likely had a negative effect on
the decison to expand. The membership in an organization may bring benefits such asthe latest
information about research results, attention from outreach services responding to growers with specific
needs, and even the ability to negotiate input purchases, but the specific direction of the membership in
an organization will be empiricaly determined.

Farm characterigtic variables included prices received by farmers sdlling the blueberry for the
fresh and processing markets, input costs per acre, yield per acre, the use of irrigation in the orchard,
the presence of two important varieties, ‘ Tifblue, and ‘Climax’ in agrower’s orchard, and two indices
created to capture the sgnificance of production problems and production practices. ‘ Tifblue' wasa
leading variety in Georgia orchards in the 1980s and most of the 1990s, but was planted less often in
recent years. ‘Climax’ was an early-maturing variety, but its earl blooming exposed it to freeze
damage. New early-maturing varieties bloom at a later date and outperformed ‘ Climax’ in terms of
qudity and yidd.. Given the variety characteridtics, the expected Sgns of the coefficients were difficult
to discern apriori: on one hand, the presence of any of them would encourage an expansion using
different varieties;, on the other hand, growers might be discouraged from any expansion given the
lackluster performance of these varieties in their orchards and the perennia nature of the crop.

We regressed the observed prices, i.e., those reported by other respondents, on farmer and

farm characterigtics and used the expected vaues of the regressed variable in the questionnaires where



respondents did not to report the price. This approach alowed usto include in the sample those
respondents who otherwise would have been dropped, while retaining them augmented the sample size.

The production practice index accounted for the use of insecticides, herbicides, fungicides,
mowing between rows, the cultivation under the plants and between rows, the application of herbicides
between rows, and the fertilizer gpplication. The production practice index reflected the intensity of
management of existing operations. However, the directiond effect of this variable on the decision to
expand an orchard isnot clear. A good manager could be expected to face fewer obstaclesin
managing alarger operation, but intense management might result in limiting available resources and
discourage acreage additions.

Appling, Bacon, Clinch and Ware counties were included to capture the effects of location.
These counties have been leading blueberry growing areas. Appling and Bacon counties led in the
production aready in the 1980s and 1990s (Hubbard et d., 1992) and differed from other counties
with respect to the blueberry marketing infrastructure.
Results

Table 2 shows estimation results. The likdlihood ratio test (LR) confirmed the explanatory
power of the empirical model. Among farmer characterigtic variables, the percentage of grossincome
received from blueberry production was statistically sgnificant and had a negetive affect on the
likelihood of expanding a blueberry orchard. It gppears that growers who aready specidized in
blueberry production and generated a high percentage of their gross income from blueberry sdes were
experiencing barriers, possibly managerid in nature, preventing further expanson. The variable

measuring the affect of agrower’s grossincome was margindly inggnificant, but the sgn was postive.



Thisdirection of the income s influence is plausible because farmers with aready high income may
search for even higher returns by expanding blueberry orchards, especialy when blueberry prices have
remained reldively high in recent years. The plausible direction of the grower’s age suggested that asiit
increased, he was less likely to expand the production of blueberries athough the variable was not
ggnificant. Age-squared variable was used to capture the non-linear relationship with the probability
of expanding the orchard. Farmers 43 years old or older (i.e., 0.260/(2* 0.003)) would be more
reluctant to increase the production of blueberries. By the mid-40s, afarmer had developed skills and
experience needed to sustain a profitable operation and venturing into a new enterprise may have a
limited apped. Blueberries are a perennid plant and evidence shows that plants can remain highly
productive for severa decades, i.e., for alonger period than time of reaching the retirement age.

Water and credit availability variables were datidicdly sgnificant among factors viewed
important in the decison to change the production acreage. Water is an essentia agriculturd input. The
prolonged drought in Georgia (1999-2003) demonstrated that access to water sources was essentia
for the economic viability of number of enterprises including blueberries. Although blueberry plants
tolerate some drought and do not like waterlogged soil, water availability affectsthe yied and the sze
of berries. Furthermore, fluctuationsin water supply may cause quality deterioration because of
ruptured skin, which is unlikely to hed prior to harvest. Berries with broken skins lower the grade and
the price pad to farmers. Therefore, the datistically confirmed influence of weater availability on orchard
expangon decison was congstent with expectations. Credit availability was aso postively rdated to
the likelihood of orchard expansion. Expenses associated with an enlargement of a blueberry orchard

include the cost of plants and the purchase and ingdlation of an irrigation system, among others. These



expenses could be substantid and critically affect the future profitability of the venture. The Satistical
sgnificance of both water and credit availability coefficients was congstent with expectations.
Importance atached to the price, yidds, land availability, family labor, weather problems and prices of
other crops had a negative relation to the probability of expanding the production of blueberries, but the
coefficients were saidicaly inggnificant.

The larger the number of ‘Tifblue' plants reported by a grower, the less likely was he willing to
expand the operation, but the result was not statisticaly confirmed. However, the directiona affect
deserves adiscussion. ‘Tifblue' blueberries were amaingtay of Georgiaindustry a couple of decades
ago, but their popularity has waned as new varieties have become available. To take advantage of
market demand for fresh, early-maturing berries, growers have been planting varieties maturing earlier
than the mid-season maturing ‘ Tifblue,” harvested mostly for processing. Its maturity date in Georgia
puts this variety in adirect competition with blueberries harvested in North Carolina and New Jersey,
supply sources located closer to the mgjor urban markets of the eastern United States. As aresult,
growers with alarge share of ‘ Tifblue' in their production tend to receive lower prices than growers
with the early-maturing varieties. Both ‘Tifblue' and ‘Climax’ varieties suggest growers using dated
technology and, as expected, less likened to expansion.

Both prices received for the fresh and processing markets had the expected positive signs, but
were daidicaly inggnificant. Demand for processing blueberries has been relatively strong, but prices
for blueberries for processing were more volatile than the prices in the fresh market. The fluctuations
were caused by the size of wild (lowbush) blueberry crop, qudity, the crop size of cultivated berriesin

competing growing areas, and the unloading of frozen low bush blueberry inventoriesin 1999. The



opposite effect of prices for fresh and frozen (processed) blueberries on the expansion decision was
consstent with the price differences suggesting the expansion of blueberry production aimed at afresh
market.

Knowledge of the sgnificance and directiond effects of variables on the decision to expand an
orchard were augmented by detailed measures of changes in the probability decision associated with
each specific variable. The signs of margind effect estimates were congstent with the signs obtained for
theinitia etimates. However, the margind effects of the originaly significant variables had ardaively
small impact in magnitude and larger t-values as compared to the initid estimates.

From apractica standpoint, we are interested in the probability decison of severd variables.
The effect of agrower total income, the percentage of income generated by the blueberry operation,
experience in growing blueberries, education, and age are important. The three latter variables can be
relaively easy to establish during a person-to-person contact with the outreach staff. Extension service
workers can use such information to prioritize their outreach efforts, while those sourcing blueberries
may be able to focus their search among growers with specific characteristics. The caculation of
probability decision with regard to each of the five selected variables assumesthat al other variables
are congtant, ceteris paribus.

The effects on the decision to expand a blueberry orchard of income, the percentage of gross
income received from blueberry production, experience in growing blueberries, education and age were
samulated. Theincreasein total income reported by a respondent contributed to rlatively quick gains
in the probability of choosing to expand a blueberry orchard. However, after the probability reached

0.8 additiona changesin total income had avery limited effect. The relationship between the total
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income and the orchard expansion decision seems to support earlier identified importance of credit
availability. Growers with more income were more likely to choose orchard expansion. The available
data do not alow to discern the possible varied motives behind the expansion decision, but the
coincidence of the decision and total income leve isclear.

A grower is reluctant to increase the production of blueberries as the percentage of gross
income received from the blueberry production increases. Plotted vaues suggest that once the
percentage of income generated by the blueberry production reaches 50 percent, the probability of
orchard expansion drops below 0.5. Only few growers can be expected to continue with expansion if
the share of their total income generated by blueberry sales aready exceeds 50 percent. Farmers may
continue the production of other crops and maintain some diversity because they arerisk averse.
However, it is plaushble that an expanson would eventudly involve planting new bushes on margina
land for the blueberry culture.

Gaining experience in blueberry production led initidly to smdl gainsin the probability of
orchard expansion. The probability increased at afaster rate if a grower reported Sx yearsto 14 years
of experience. Growers with about 14 years or more of experience in growing berries were becoming
increasingly likely to enlarge production. Thisisagood indicator who among growers can be expected
to be interested in expansion. Experience can be relaively easly verified by extenson service and,
therefore, expanson agents and specidists find growers who may require advice on the latest
developmentsin production. Given the importance of credit availability confirmed earlier, growers with
14 yearsto 20 years of experience seem to be potential borrowers. Because of the location of

blueberry operations, rura banks are the primary credit suppliers that can be approached by growers.
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The inverse relationship between the decision to expand and the educationa attainment level
was not expected and had to be confirmed empiricaly. The overal and the margind effects of
education on the probability of orchard expansion were very smal (Table 2). The probability of
enlarging blueberry production rapidly declines with the increasing level of growers education. For
college-educated growers (i.e., those who received gpproximately 16 years of schooling) the
probability is about athird lower than for a high school graduate (i.e., respondent reporting about 12
years of schooling).

Thereisadramatic decline in the probability of deciding to enlarge an orchard for growers 50
yearsto 60 yearsold. Clearly, the perennid nature of the crop may be an important factor in the
observed rapid change. Some growers may be reluctant to expand as they age because they intend to
leave the decision to their heirs. An expansion could be financed through credit, forcing the possible
repayments of 1oans on future operators of afamily farm. Physicad demands to manage a growing
production may also force farmers to reconsider the possible expansion asthey age. A cdculation
based on the estimation results indicates that the decline in probability of orchard expanson noticeably
decreases after a grower reaches mid-40s.

Implications

Factors identified as relevant to the orchard expansion decision can be viewed as both genera
and location-specific. The availability of credit in the decision-making process seems afairly universa
factor. The lack of accessto credit or the cost of credit is often cited as amgjor obstacle to
entrepreneuria undertakings. A grower may have adequate production knowledge, land, and

equipment to perform cultura practices, but may lack adequate funds to invest in plants. The high
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dengty of plants and the increasing use of patented varieties increases the costs of establishing an
orchard. A specific factor influencing the expansion decision was water availability. Blueberry plants
tolerate short periods of low moisture and if irrigated, do not require large amounts of water. However,
the year in which data were collected was the fourth year of prolonged dry weether in Georgia. The
persstence of drought affected al agriculturd production, even the production of blueberries. Although
many growersingal a supplementa irrigation systemsin blueberry orchards, a substantia portion of
them lacked any irrigation system. Furthermore, the multi-year period of less-than-norma precipitation
increased competition for water resources among agricultura enterprises and between agricultura and
non-agricultura users. Therefore, access to water made it an important factor in the expansion decison
among Georgia growers, but it may be lessimportant for growersin other regions.

The profile of agrower who considered a blueberry orchard expanson emerged from the
study. Most often, it was aperson in his 30s or early 40s, who aready produced some blueberries.
Their gross annua income was below $40,000 and they wanted to increase the portion of income
generated by blueberry production. He likely carried a high school diploma and had about 10 years of
experience growing blueberries. Firms servicing farmers and the extension service may find this
information useful in developing their commerciad offers or ingtructiona programs, respectively.

Knowledge of factors influencing an expansion decision is limited because an empirica analysis
requires detailed information about the farm and the farmer. Such information is fragmented and seldom
provides al the necessary details. Future studies tackling this empiricaly important topic may be
possible only when the data are collected from as large number of growers as possible. However,

growers often do not perceive the sharing information about their operation beneficid even though they



learn about the industry behavior. Perhaps, the continuation of growth in blueberry production and
strong prices resulting from a demand increase will assure growers that the benefits outweigh risksin

reponding to surveys seeking information in the future.
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Table 1. Decriptive Statistics of Variables

15

Variables Unit Mean Std. dev. Min Max
Farmer characteristics
Income $ 81,197.917 201,872.554 5,000.000 1,000,000.000
Percentage of grossincome % 57.9 434 0.00 100.0
received from blueberry
production
Age Years 56.931 14.200 23.00 87.00
Experience Years 11.875 7.462 0.00 30.00
Education Years 14.806 3.133 8.00 20.00
Membership in blueberry 1=important 0.375 0.487 0.00 1.00
marketing organization or very important,
0 otherwise
Factorsinfluencing changesin production acreage
Blueberry price 1=important 0.625 0.488 0.00 1.00
or very important,
0 otherwise
Blueberry yields 1=important 0.625 0.488 0.00 1.00
or very important,
0 otherwise
Costs of production 1=important 0.556 0.500 0.00 1.00
or very important,
0 otherwise
Land availahility 1=important 0.403 0.494 0.00 1.00
or very important,
0 otherwise
Family labor 1=important 0.306 0.464 0.00 1.00
or very important,
0 otherwise
Westher problems 1=important 0.500 0.504 0.00 1.00
or very important,
0 otherwise
Water availability 1=important 0.611 0.491 0.00 1.00
or very important,
0 otherwise
Disease problem 1=important 0.458 0.502 0.00 1.00
or very important,
0 otherwise
Prices of other crops 1=important 0.208 0.409 0.00 1.00
or very important,
0 otherwise
Credit availability 1=important 0.208 0.409 0.00 1.00

or very important,
0 otherwise
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Table 1. Continued.
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Varigbles Unit Mean Std. dev. Min Max
Farm Factors

Fresh market blueberry price $/b 0.864 1.632 0.00 9.00
Processing market blueberry price $lb 0.247 0.490 0.00 3.250
Input expenditure per acre $/b 105.342 363.762 0.00 2980.00
Pounds per acre Lbs 583.479 726.745 0.00 5000.00
Irrigation 1=Irrigation 0.681 0.470 0.00 1.00
‘Tifblue 1=Tifblue 0.347 0.480 0.00 1.00
‘Climax’ 1=Climax 0.083 0.278 0.00 1.00
Production practices index Index 4.333 2.021 1.00 8.00
Location

Appling county 1=Appling 0.083 0.278 0.00 1.00
Bacon county 1=Bacon 0.181 0.387 0.00 1.00
Waecounty  _ _ _ _ _ _  _l=Wae __ _ 0086 _ _ 028 _ _ 000 _ _ _100_
N 72




Table 2. Initid Parameter and Margina Effects Estimates of Logit Model
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Initid estimates Margind effects
Variables Parameter t-vaue Parameter t-vaue
Congant -5.4905 -.57 -1.3671 -.58
Farmer characteristics
Income 1920 .96 .0478 .96
Percentage of grossincome received from -1.9878 -1.73 -.4949 -1.72
blueberry production
Age -.0256 -.09 -.0064 -.09
Age-squared .0006 23 .0001 23
Experience 1951 161 .0486 1.64
Education -.0272 -.13 -.0068 -.13
Membership in blueberry marketing -.8213 -.54 -.2025 -.55
organization
Factorsinfluencing production acreage
Blueberry price -.7205 -.33 -.1762 -.34
Blueberry yieds .5610 22 1392 22
Land availability 2293 22 .0569 22
Family labor -.9698 -.79 -.2376 -.83
Weather problems -.9738 -.81 -.2378 -.84
Water availability 3.0817 1.80 .6428 2.67
Prices of other crops -.5237 -.39 -.1302 -.39
Credit availability 3.7865 2.25 6175 3.80



Table 2. Continued.

Initid estimates Margind effects
Variables Parameter t-vaue Parameter t-vaue
Farm factors
Prices received for the fresh market .5350 1.07 1332 111
Prices received for the processing market -.4433 -.57 -.1104 -.57
Input costs per acre .0009 A7 .0002 A7
Pounds per acre .0004 27 .0000 27
Irrigation 1.9688 1.37 4513 1.62
Vaidy ‘Tifblue -1.5605 -1.43 -3705 -1.61
Vaidy ‘Climax’ -.9864 -.47 -.2372 -.52
Production practices index -.1581 -.40 -.0394 -.40
Location
Appling county -.0705 -.03 -.0176 -.03
Bacon county 3.0576 141 5375 2.77
Ware county -1.0389 -.52 -.2475 -.59
Uncongtrained log-likelihood -26.4427
Congtraint log-likelihood -49.6563

Chi-sguared (with 29 ')

aSgnificant a **=.10.
b Sgnificant & "*=.05.



