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ABSTRACT

The structure of land ownership in lowa is rapicfanging. More than half of the
state’s land is rented. The average age of lancemsmas increased over time. This study
examines the differences in adoption of conseragtiactices between absentee owners and
owner operators. Specifically, this study invedtigahitherto unexplored differences between
absentee owners and owner operators found in pregiudies (e.g., absentee owners, sole
ownership, proximity of habitation to farm and reas for owning land) regarding decisions
to conserve land.

This study’s 2006 survey data were analyzed usiagibn-parametric method (tau-b)
and a parametric regression framework (logisticasgjons). The results suggested that all
conservation practices were not considered to baldry landowners. Being an owner
operator or absentee owner impacted the decisiaedaertain types of conservation
practices. Absentee owners tend to adopt the staldexpensive) conservation practices
more than owner operators, whereas both types némrequally adopt inexpensive
conservation practices. Being an absentee ownawoer operator does not impact the
probability of having land enrolled in a governmeahservation program. Age, education,
place of residence, owned agricultural land andaes for owning land seem to affect the
adoption of each practice individually. Howeverplatedge about the cost-share program
does have a positive impact on adoption, regardiedg type of conservation practices.

Ultimately, there is a need for more investigatiorncrease our knowledge of
absentee owners, the reasons land owners chobseatisentee owners and their motivations

to conserve land. This study found that landownemsly used the internet for management
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information regarding their land. Similarly a vdoyv percentage of landowners said the
internet was their preferred way to receive suébrimation. Reasons why the internet was
not more widely used should be explored. Finalbligy makers should consider absentee

owners as being strategically different from owoperators when creating conservation

policies.
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The Impact of Ownership on lowa Land Owners’ Decigins
to Adopt Conservation Practices

CHAPTER I. BACKGROUND AND OBJECTIVES

.1 Introduction

Land owner decisions on how to cultivate or usécajural land is affected by two major
factors in lowa: (1) land owners can adopt inteegivoduction practices to increase
productivity and farm profits; or (2) they can atlopnservation measures that may improve
resource quality, yields, profits and long termtaimability, but which incur additional costs.
There are interesting variations regarding how petidn and conservation practices are
chosen by different types of land owners. The Oviderator (or “O0”) — who owns and
operates his (or her) own land — decides persomdligh practices to adopt for the fields;
while the Absentee Owner (or “AO”) — who owns lamat rents it out to others — has to
make the decision while involving another partywéweer, once the final decision for land
use is reached, it falls along a continuum of iigige production without any conservation
measures’ at one end, and land being ‘fully retfreth production’ at the other. The
gradient between these two extremes is determipelebdegree to which land owners
implement ‘a combination of production and consgova practices.

The decisions are affected by land owner prefeemmErsonal characteristics and
type of environmental problem(s) they have. Iniportant, then, to answer the following
guestions: 1) how do these factors affect the aolojpkecision of ‘production’ and
‘conservation’ practices? 2) Does land ownershijpwa influence conservation practice use

or adoption of new practices?
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These questions become even more relevant forgagons: first, there is a growing
demand for biomass (grains, agricultural residunesemergy crops) for food, fuel and fiber
that fuels the ‘production’ trend—these productaaxbate certain environmental problems
associated with intensive production; second, adoif conservation practices can reduce
these negative impacts, and have the potentiactease yields and farm profits in the long
run [De la Torre Ugarte, D. and Hellwinckel, C. ¢Z0].

I.2 Land Owners and Agricultural Production

The question of adopting appropriate productiorciicas has been analyzed in the literature.
The decision making process is traditionally models a profit-maximizing problem. Even
though a land owner owns land, he/she does nottioaiaem it if economic returns are not
sufficient. Some owners decide to rent all or patheir land and become absentee owners.

There are many potential reasons for land owreeh®ld land in spite of fluctuating
farm returns. The increase in lowa farm land retdte value could be a reason why some
absentee owners choose not to sell their landsa[[Btate University Extension (2007)].
Land owners, then, will maintain ownership of tHaimd as an accumulation of wealth, even
if they choose not to farm it themselves. This gsimp an interesting question: Does land
owner status as OO or AO affect decisions on whateduce and, implicitly, how to
conserve land? This study, therefore, focuses @imtpact of land owners’ status on
adoption of conservation practices.

In spite of the numerous challenges in the prodaetonservation regime, modified
production practices can contribute to conservaiog., conservation tillage increases

carbon sequestration in soils) [Chicago Climatetaxge (2007)]. There has been increasing
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allocation of land between two major crops (cord saybeans) in the US and lowa, due to
increases in biomass demand and consequent inénetfisar relative price levels in recent
times?! The effect of rising bio-energy demand, changirapping patterns and personal
characteristics of the land owners on the decisfaonserving the farm land is an issue that
is minimally explored in the literature.

I.3 Land Owners and Conservation

Agriculture-related environmental problems areréslt of production decisions of land
owners’, including large scale application of fiezérs, fuels and chemicals, aggravating soil
guality and contributing to ground water contamimra{Manning, J. (2001)]. Higher returns
from production in recent times have prompted lawders to bring conserved lands back
into production. For example, the USDA reported thad owners have pled for early
release of land that was set aside under ConsemBgserve Program (CRP) to grow grain
crops, due to high prices. The net decrease in l@RPas of February 2008 was 2.2 million
acres [USDA. 1(2008)]—this decrease in overall éBment in CRP was to increase biomass
production. However, there is evidence that if lamthers decide not to follow conservation
practices (such as no till, mulch or reduced tiign excessive emissions of greenhouse gas
from soil by stimulating the activity of microbeas the soil can result [Charles, D. (2007)]—a
new type of environmental problem associated withate change [Laird, D. (n.d)].

Removal of biomass (agricultural residues corn cetsaw and leaves) for bio-energy

purposes is also found to negatively affect theesathange capacity, nitrogen leaching and

! Corn prices fluctuated between $2 in 2005 and@B @007 per bushel, and soybeans prices fluduate
between $5.66 in 2005 and $10.10 per bushel in-206@ber 2009. (ERS-Data USDA).
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soil organic carbon content (ibid). Hence, productand conservation practices have direct
impacts on environmental stability and long-term@gtural sustainability.

The problems of greenhouse gas emissions, reduot&wil exchange capacity,
nitrogen leaching and reduction in organic carbament are common at the national level in
the US, and still more pronounced in the heartltates, such as lowa and lllinois.
Production and conservation might have been trdatédnd owners as being mutually
exclusive. Adoption of conservation practices imfdands currently under production has a
broad scope, since around 90 percent of all lowa fand is cultivated. Achieving the goal
of aligning production with conservation—in the eas a need to conserve—depends on
various factors: costs and incentives availablalifierent conservation measures or
methods, nature of soil properties, impact of ep@rices on farm profitability, farmers’
characteristics and attitudes, demographic chamges.and amount of biomass requirements
in the future and the emerging role of agricultureatural resource conservation. All of
these concerns comprise the costs and benefitsstdisable agricultural production as land
owners consider conservation practices.

I.4 Problem Statement

Since land owners are the final decision-makindpautly on whether to adopt conservation
practices, it is important to understand both hlogytmake production and conservation
decisions and the factors that influence their i The utility (benefits) derived from the
same conservation practices or program can difeekedly among farmers. To illustrate,
consider the evolving age dynamics of farmers waloDuffy’s 2007 land tenure survey in

lowa found that over half (55 percent) of lowa fdemd was owned by owners over 65 years

www.manaraa.com



old, and 27 percent of farm land was owned by owoger 74 years old [Duffy, M. and
Smith, D. (2007)]. A high proportion of land witltder land owners might differ from young
land owners in: (1) the production and conservatiecisions adopted; and (2) the associated
benefits (utility). Older owners may have ownedrthend for long time, and might be more
inclined to adopt (or not adopt) certain conseorapractices, like terraces (to save the land
with high value). In contrast, younger land ownénsentives might be different (e.g.,

profit), due to age and purpose for holding thellémore income, sentimental reason or
hobby). Similarly education level, residency ared ather factors can impact the decision to
adopt conservation practices. So investigatingltfierence(s) between AOs and OOs
characteristics —age, education, etc.. — is impbtiacause of the latter's impact on the
decision to adopt conservation practices.

Also, it is important to distinguish between OOsl #0Os, because of the growing
importance of the latter type. During 1880 to 193isentee landlords increased from 20 to
42 percent of farm land in lowa [Rasmussen, C. 9]J19@nd by 2007, absentee ownership
had grown to 60 percent of farmer operated landfjDi. and Smith, D. (2007)]. Since the
majority of farm land is owned by absentee landipthe distinction between OOs and AOs
becomes important, especially regarding the praeoin@nd conservation practices they
adopt. Moreover, the utility from adopting conséima practices or retiring land under CRP
is likely to be different for OOs and AOs. In otlveords, the decision making process and
the factors that govern it with regard to produttmd conservation in a piece of land owned
by an owner operator might be different—due toedtdéht purposes of owning the land—

from that of an absentee owner who has tenaney'dats to consider, as well.
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There is general evidence that absentee ownersatéiogs or part of his/her land are
rented out are less likely to adopt conservatioasuees than owner operators [Soule, M.J.,
Tegene, A. and Wiebe, K.D. (1999), (2000)]. Theserg literature has identified the general
socio-economic characteristics, such as land owages gender, education and the location
of residence [Norris, P.E. and Batie, S.S. (198id) @nianwa, O., Wheelock, G. and
Hendrix S. (1999)], to be key factors; other stadiave proven that income and other
economic factors (like off-farm income and accessrédit) significantly affect the decision
to adopt conservation technology. But there ismigainderstanding how a variety of land
ownership characteristics affect the adoption decisf conservation practices. These
characteristics include being absentee owners aepwaperators, living on a farm or in a
nearby town or city, being sole or joint owner gahning the future uses of the land. All of
these factors influence the decision to adopt awasen measures—practices or
programs—yet, previous studies fail to address thidm aim of this study is to understand
the nature of the influence these factors exedamservation adoption decisions.

1.5 Objectives

Although CRP programs are important, their beneaftisrue from only about 2 million acres
in lowa, or about 10 percent of lowa crop land ftjaM. and Johnson S. (2006)]. Thus, the
benefits from adopting conservation practices (¢egraces and seeded downstream banks)
can potentially be realized in the remaining 9Gpet of lowa farm land currently being
used for farming purposes. Some of the establiphalalems of converting CRP land into
production (for bio-energy needs) possibly canlviated through the adoption of on-field

conservation practices. The differences in ownergfpe might be reflected in differing
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farm decisions (e.g., production or conservati@acpeces). This study’s objective is to
investigate, first, whether there is a differenegéaeen land ownership type (i.e., OO, AO)
and the adoption of conservation technology; secibide economic returns from land use
support the decision to conserve or not; third féotors that might differentiate owner
operators from absentee owners (e.g., age, edacatid so on) in adopting conservation
practices and programs; fourth, if OOs and AOs fadmpting different conservation
practices due to differences in the adoption exgens range of scope (e.g., terraces, grassed
water way); finally, if the characteristics of lao@ners, such as demographic, behavior or
attitude, will support the decision to conserve] ahiimately sustain the agricultural land in
lowa.

The specific hypotheses of this study are idemtiiethe end of Chapter II.
1.6 Organization
Chapter Il presents a literature review, includindefinition of the adoption of conservation
technology, previous empirical studies on techngladpption in agriculture and land
ownership (type, characteristics in lowa). It stadpecific hypotheses about land ownership
and conservation technology adoption. Chapterd#icdibes the survey data used in this
study. Chapter IV discusses the theoretical randtiity model and statistical technique
(logistic regression) used in this analysis to nhdaled owners’ decisions to adopt
conservation practices. Chapter V discusses thétse€hapter VI presents conclusions,

implications and the limitations of this study.

www.manaraa.com



CHAPTER II. LITERATURE REVIEW

[1.1 Introduction
This chapter provides a review of literature ordlawnership and the adoption of
conservation practices in lowa. It is organized ifwur sections. Section 1.2 conceptualizes
the key question of this thesis as a technologypolo problem, and identifies suitable
methods to analyze it. Section 11.3 discussesrtiportance of land ownership in USA. The
recent agricultural and environmental acts and @sagion programs issued to help land
owners are discussed in Section 11.4. Sectionrévdews the links between land owner
characteristics and adoption of conservation prastiand further discusses the development
not only of the hypotheses based on the literatewriew, but also land ownership
characteristics, environmental problems, conseragiractices and programs in lowa.
I1.2 Economic Motivation and Definition of Conservaion Technology Adoption
To improve farm profitability and financial solvgndarmers often adopt improved crop
varieties (hybrids, genetically modified seedsg alsemicals and follow certain cultivation
practices. Farm profits translate into direct ecoirdbenefits and improvement in the quality
of life (utility) enjoyed by the farmer. Changesaultivation practices and adoption of new
crop varieties, products or practices are motivaitter by the achievement of higher utility
for the farmer or achieving higher economic welfl@seel. [Dlamini, D. (2005)].

When farmers accrue monetary benefits from the tmlopf technologies, regional
impacts may result from aggregate adoption [JustZiRerman, D. and Rauser G. (1980)].

When sustainable agricultural practices (SAP) hpotential impact for a specific region,
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they may be promoted across the region for aggeesgiption. For instance, biological pest
control is only effective if adopted over a largea

Examples of SAP include Integrated Pest Managefiieht) practices, conservation
tillage practices to reduce soil erosion, adoptiboonservation practices such as terrace
placement on steeper slopes, and grassed wateM@se practices affect not only farm
profitability, but also the quality of soil and veatresources. In fact, one primary reason to
adopt a conservation practice is possible improvenimeresource quality and land value.
Many times, adoption decisions have to be maderwnm=ertain information (and are
therefore subject to farmers’ predispositions taithe conservation technology). By
definition, new technology adoption involves a l@ea“‘mental process”, referring to the
utility derived by the farmer who “passes fromftfinearing about the innovation to final
adoption” [Rogers, E.M. (1962, p 17)]. Sustaineodoictivity growth depends on rapid
diffusion of new technologies [Huffman, W.E. andeBgon, R.E. (1993) and Ball, V.E.,
Bureau, J.C., Nehring R. and Somwaru, A. (1997¢h¢¢, sustainable agriculture depends
directly on the adoption of new technologies, aaththave implications for resource quality
and farm economics in the long run [Rahm, M.R. Hnffman, W.E. (1984)]. Farm
productivity and profitability, and water, soil atahd quality are also key factors in
promoting sustainable agriculture. Therefore, usideding farmer characteristics that affect
adoption of new technologies would be highly besiafifor promoting sustainable

agricultural practices in lowa.
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11.3 Previous Empirical Studies on Technology Adogbn in Agriculture
Past studies have identified an array of factaas ¢an influence farmers’ decision to adopt
conservation technology. Each study highlightsedéht sets of factors that determine
technology adoption, with various findings parthfluenced by differences in the study area
and circumstances under which these studies weiducted. These differences reflect the
variation in agro-ecological, socio-economic arsgtitntional factors among countries and
regions.
Studies that used utility and profit maximization theoretical framework
Motivations for adopting conservation technologyeveodeled in some empirical studies
using, and at times combining, two economic theori@ndom utility and profit
maximization. Each of these studies is locatiorcsjpe and acknowledges that farmers’
circumstances and needs are diverse [Dlamini, @OFQ. So, it is difficult to draw
reasonable generalizations due to differencesnoragological, socio economic and
institutional factors in each region of the studgaa

However, most of the previous studies used theseett@nomic theories to conduct
guantitative analyses. For example, Rahm and Huff(h@84) used the utility maximization
model, where utility depends on the distributiomef returns (profits) and other
characteristics of conservation technology, tosthé adoption behavior of conservation
tillage in lowa. The relationship between the dejgm variable (conservation practice
adoption) and explanatory variables (such as ageeducation) was assumed to be linear.
Since actual returns for each individual technolagyg not directly observable or available,

they assumed that if farmers’ utility increase@réidopting the new technology, then
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farmers will adopt that technology. They used tiWing explanatory variables: corn
acreage, acreage ratio of soybeans to corn arehd%sail association dummy variables
representing the different types of available sdils efficiency index was created using the
estimated probability of their adoption model. TéiBciency index was then linked to other
variables such as education, experience and soofc&®rmation. Their results suggest that
the latter variables were positively and signifitanelated to the efficiency index.

Other studies, such as Purvis, A., Hoehn, J.PerS8on, V.L. and Piercie, F.J. (1989),
also used a utility maximization approach to expthie conservation behavior of farmers.
They investigated farmers’ willingness to parti¢gan a filter strip program. They analyzed
whether farmers accepted a yearly payment to fjaatein a ten-year filter strip program
and how they differed based on their preferendes;acteristics and constraints, using utility
maximization theory. Their results suggest thatlygaayments, household income and
concern about environment positively impacted tbeision to adopt the program; however,
the length of the program and the average vyieltheriilter strip land weighed in negatively
on the adoption decision.

Concurrent with Purvis et al.’s (1989) study to ersfand farmers’ attitudes toward
adoption of conservation practices, Lynne, G.Dgr&wiler, J.S and Rola, L.R. (1988) built
a utility model where farmers’ utility is designdtas a function of farmer’s income,
conservation cost, farmers’ attitude and farm attarstics. They focused on farmer’s
attitudes and awareness toward agriculture and@mwient, future plans, land tenure,
income, financial constraints and erosion potentialcapture the amount of effort with

which farmers tackled the resource quality probldére,dependent variable was identified as
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the number of conservation practices adopted bydes. The results concluded that farmers’
perception (of the soil erosion problem) and tladitity to bear the conservation costs were
the most important factors that affected adoptieciglons. The study also found evidence
that profit maximization (without regard to resoeigquality) had relatively less impact on
farmers’ adoption decisions. This conclusion sutggsat utility maximization is as
important as profit maximization. This same reswds attained subsequently by Norton,
N.A. (1994) and Dlamini, D. (2005). They showed hanmers’ behavior in conservation
technology adoption can be modeled as a utilityimepation problem that ensures
maximization of farm profits (further explainedahapter IIl). Utility maximization
framework can be used to derive the demand forezgaton practices (to enhance and
maintain soil and water quality), and the profitxinaization framework can similarly be
used to generate the derived demand for consenvataxtices. The conceptual and
empirical model in this study will be built basewdl Morton, N.A.’s (1994) and Dlamini, D.’s
(2005) studies using utility (and profit) maximieat of land owners.

Studies that utilized other approaches

Other studies have used different methods to aedfmmers’ adoption of conservation
practices. For example, Nielsen, E.G., Miranow3l, and Morehart, M.J. (1989) looked at
farmer investments in soil conservation technologing time-series data at the regional
level. They hypothesized that soil conservatiorestinent is affected by expected income,
land retired under CRP, ratio of land improvemerst ¢o land value, long-term interest
rates, value of the previous period of capital lstgovernment subsidies and acreage under

conservation tillage. The factors that affect somservation investment were found to be
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set-aside land, capital stock, price ratio, as agltost-share expenditure under the Acreage
Conservation Program (ACP). Technical assistarare fjovernment programs did not
impact significantly the importance of market-basettirns and resource quality when
farmers considered investing in soil conservatiaciices.

Other methods, such as dynamic theoretical modgk been used to maximize the
present value of the firm [McConnell, K.E. (1983source Accounting Technique has
been used to estimate the cost of soil erosiongubie change in productivity approach [e.g.,
Pimentel, D., Harvey, C., Resosudarmo, P., SindkajrKurz, M., McNair, M., Crist, S.,
Shpritz, L., Fitton, L., Saffouri R., and Blair R.995)]. Land market prices have been also
used in a Hedonic Pricing Model to evaluate the obsrosion [e.g., Miranowski, J.A. and
Hammes B.D. (1984) and Palmquist, R.B. and Danmelkde. (1989)]. The Cost-Benefit
analysis technique is another approach that has e to measure the efficacy of soil
erosion protection [e.g., Araya, B. and Asafu-Adiay. (1999)]. Because these methods
appear infrequently in the literature, utility goebfit maximization seem to be the most
common and useful approaches to analyzing farngerservation technology adoption
behavior where most of the previous study used.

The conceptual and empirical model in this studyased on Norton, N.A.” (1994)
and Dlamini, D.’s (2005) studies, using utility ¢aprofit) maximization of land owners.
Their utility functions with and without consenati practices will be compared. This
study’s utility comparisons use the random utititgdel. A brief description of the
comparison is given in the methods section (ChdpferThis type of analysis is simpler and

purely econometric in nature when compared toeke frequently-used techniques. Finally,
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since many studies point out factors related tofarofit, such as income or off-farm
income, and economic welfare as key factors inrtggarmers’ adoption of conservation
practices, profit and utility maximization theorgded models seem more appropriate. More
details about these models are explained in Chéigter
I1.4 Importance of Land Ownership
Land ownership rights have been important for tieetbpment of US agriculture, because
assured property rights promote the adoption ofenration and sustainable agriculture
practices. As Timmons, J. (1948) explained, landati aspects had been at the forefront of
issues and policies concerning ownership rightslamd management in thel@nd early
20" centuries. Timmons stressed that ownership rigatslated directly into better land
management measures, such as efficient land abocand soil conservation. His hypothesis
was that private land owners are more likely toseowe their land, compared to the public
lands managed by the government agents and obemayse land was a major investment
that defined wealth for those private land owners.

The Preemption Act of 1841 and The Homestead #fc1862 gave settlers a chance

to buy the land that they farmed [Timmons, J. (3R4he focus of these acts was to

2 The passage of the Homestead Act by Congress6id Was the culmination of more than 70 years of
controversy over the disposition of public landseTAct, which became law on January 1, 1863, altbwe
anyone to file for a quarter-section of free lahfiQ acres). “The land was the settlers' at theotfige years
if they had built a house on it, dug a well, brokplowed) 10 acres, fenced a specified amount aahahlly
lived there”. Additionally, one could claim a quarrsection of land by "timber culture" (commonlyled a
"tree claim"). This required that one person pldreaad successfully cultivated 10 acres of timben¢e,

n.d.) http://www.directlinesoftware.com/homeste#u.h
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promote the cultivation of land by the owner opara{OOs) themselves. The Homestead
Act was probably the first piece of legislationtthr@ated OOs differently from absentee
owners (AOs), by imposing additional taxes on #teel category (ibid). Allotting the land to
settlers and imposing additional taxes on abseseers suggested that the US federal
government was interested in promoting private agmp of agricultural land and its
cultivation by owners themselves.

Various other measures (e.g., The Bankhead-Jomes Fenant Act of 1937 and the
Landlord and Tenant Relationship Act of 1972) wemacted to assist tenants to purchase
and operate their own land. This was believedgteder the shortcomings of a US tenancy
system, where tenancy was perceived to be assoeutte poorer adoption of land
conservation measures [Maddox, J.G. (1937)]. H&wd conservation and agricultural
sustainability are likely to be affected by thegamece of tenants (in case of absentee owners)
or their absence (owner operators).

Land ownershipin lowa

There has been a steady increase in the amousnt@dihanaged by tenants for AOs in lowa:
in 1880, 24 percent of land was rented; this ineedao 28 percent in 1890, to 35 percent in
1900 and 38 percent in 1910 [Hibbard, B.H (1911t Yjose further since then to 52 percent of
land owned by AOs, in lowa during 1935 [Rasmus€er{1999)]. Duffy, M. and Smith, D.
(2005) show that in 2002, 55 percent of lowa faamdl was managed by tenants; this
percentage increased to 60 percent only 5 yeasifa2007.

Most of the existing literature deals with the teraf farm contract and transaction

costs factors that affect land owners’ and tenaetationships. The relationship between
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land ownership and adoption of conservation prastis not yet fully understood.
Rasmussen, C. (1999) noted that the depressiarf éra 1930s negatively affected attitudes
toward many of the conservation laws in lowa. Aduog to the report on the Twenty Five
Year Conservation Plan of 1931, higher soil corassom costs and declining productivity
led to higher uncertainty among tenants, preclutiiegn from committing more money and
resources for land conservation. Rasmussen’sartates short-term leases were the major
reason for tenants not to adopt soil conservatieasures in the rented land. The land
owners welcomed conservation measures wheneverrgoeat programs provided them
with sufficient financial incentives (e.g., Soil @servation and Domestic Allotment Act of
1935).

In spite of the state-level implementation of ‘agitural districts’ to conserve soil
during 1930s and 1940s [CD lowa (2008)], soil covesgon had progressed only in
staggered phases in lowa. The major reason fordoehdevelopment was the considerable
contention between land owners and tenants abownisivbuld be responsible for
implementing conservation practices and who shpaidfor the costs of conservation. Both
sides demanded that the ‘other party’ take up xipemrses of adopting conservation practices
[Rasmussen, C. (1999)]. The debate of who shouwdd fiogancial burden of adopting
conservation practices continues to the presenfRiaymussen, C. (1999)].

I1.5 Recent Environmental Policy, Agriculture and Conservation Programs
The FY 2001 Agriculture Appropriations Aestablished the Farmable Wetland Program
(FWP) to provide specific incentives to protect BO® acres of small, non-floodplain

wetland and adjacent upland in six states: Nebrdska, Minnesota, North Dakota, South
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Dakota and Montana. In 2002, the Farm SecurityRungl Investment Act extended the
duration of enrollment in Conservation Reserve Rrog(CRP) to 2007. A list of other state-
level conservation programs is available from thed Department of Agriculture and Land
Stewardship [IDALS (2008)]. All of these prograneavk focused on retiring land from
production—a fact that could (problematically) ldadd owners to believe that their land is
conserved only when it is retired (from productionyler conservation programs.

The contract term for CRP program is generallyoofyl duration (10 to 15 years),
which could result indirectly in promoting the paipation of AO as opposed to OOs. Since
almost half of the land in lowa is owned by AOsppoonservation may occur. Thus, it is
necessary to address the next, yet still unanswequesgtion: ‘Have these new conservation
programs and payment structures been designedytoveith the interests and orientation of
owner operators and absentee owners with regarongervation practices?’ This study
focuses on identifying practices commonly usedliseatee owners and owner operators,
and distinguishing the practices between the twilei2nces in adoption behavior, if they
exist, will be tested to measure their significarased then conclude whether the orientation
of both types of owners toward conservation prasti@nd programs are the same.

Another issue concerns the dichotomy between ptaduand adoption of
conservation practices, and the possibility botsdpction and conservation occur
simultaneously in agricultural lands. While CRPgrams retire land from production, there
are various conservation practices that can betadapithout removing the land totally from
production—these practices are diverse in scopeflie, costs and the ease with which they

can be employed in agricultural lands. Thus, undading the adoption behavior of
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conservation practices by OOs and AOs might leadljostments in current conservation
policies to meet individual needs, and to achiéeegoal of adopting needed conservation
practices, both of which would ultimately sustaaluable agricultural land.

Conservation programs

Conservation practices are generally adopted arslérat are under cultivation.
Conservation in agriculture occurs predominantlyhia form of retiring lands to grasses or
native vegetation. This practice started as ealy380s, when the focus of US agricultural
policy was focused on improving soil conservatisnrestituted under the Soil Conservation
and Domestic Allotment Act of 1936. It was latepparted by the Agricultural Adjustment
Act of 1938, which targeted avoiding soil fertiligss, and maintaining and rebuilding land
resources.

The Agricultural Act of 1956 created the Soil Batdking 29 million acres out of
production, and maintaining land solely for consdion purposes. The Soil Bank was
designed explicitly to reduce both soil erosion aarplus production, limiting commodity
prices from falling. The Soil Bank Conservation gham, however, generally failed in its
objectives to conserve, probably due to its dug@alves [Bowers, D.E., Rasmussen, W.G.
and Baker, D.L. (1984)]. However, the ethic of iempenting conservation programs to
conserve fertile soil from being lost or jeopardizead been well understood. Despite the
Soil Bank’s failure, the push to conserve land rared five years later with The Emergency
Feed Grain Act of 1961, which intended to take manel out of corn and sorghum
production, and to use it as set-aside conservatieas [Cain, Z. and Lovejoy, S. (2004)]. It

is important to note that whenever US laws and laat® sought to conserve soil, they have
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done so through incentives to take crop land oprofluction; conservation efforts in fields
that are under continued production have receiviylrmminal support. This tendency has
resulted in an ongoing dichotomy between produddiat conservation (discussed in
Chapter I). Unfortunately, this perception of viegriproduction and conservation as
mutually exclusive undervalues the complementdatioaship that exists between them.

Today, the Conservation Reserve Program (CRP)extdnt the Food Security Act of
1985 continues to remain the major concentratad fufrland conservation in the US. The
goal of CRP was to idle 35 to 40 million acres wghiy-erodible land by 1990 to reduce soll
erosion, to protect (long-run) land productivitydaio improve farm sustainability
[Lasseter, T.C. (2007)].

The Food, Agriculture, Conservation and Trade Ad390 and the Federal
Agriculture Improvement and Reform (FAIR) Act of9%®extended the CRP Program’s
duration to 2000, with a ceiling of 36.4 millionras. The special provisions of the 1985
Food Security Act, referred to as the ‘swamp busted ‘sod buster’ provisions, aimed to
protect all heavily eroded lands by not convertimgm back into production or if they were
brought into production they were farmed using ppraved conservation plan. Landowners
who adopt certain conservation practices, accorttirigis provision will be eligible for
certain government programs such as price-suppant program, farm storage loans, federal

crop insurance, disaster payments and new loans haearmers Home [O'Brien, D. (n.d)].
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The land owners of these sensitive areas were sigoipto adopt a basic conservation system
that reduced erosion to a tolerable (T) level [USDAn.d)f.

A main feature of the special provisions of the3.8®od Security Act is the
compensation offered to farmers who retire landennidese CRP, WRP and CREP
programs [Lasseter, T.C. (2007)]. Currently, 1.9llion acres (over 10 percent of farm
land) are registered under various types of coasenv programs in lowa. The average
payment (which served as incentive for conservatdi$110.60 per acre (2008 dollars) in
lowa is well above the national average of $50.&3gtre [USDA 1-FSA (2008)]. The
signups during recent years encompass 60 percémvaffarms [USDA-NASS (2008)]

Such a high level of popularity suggests that tR&@rogram may serve as the prime or sole
form of conservation. The higher proliferation dRE has one potential downside. The
farmers (absentee owners and owner operators) nagheir participation with the CRP
‘programs’ without adopting the conservation ‘prees’.

I1.6 Land Ownership and Conservation Practices andPrograms

Traditionally, the focus of adopting agriculturathnology was primarily to increase
productivity. With the growing concern about thezieonment and quality of natural
resources, the focus of sustainable agricultuttpres have shifted from emphasizing

simple profits to including long-term utility gaiddoy conserving resources. Many studies

3 Soil loss tolerance T-level is defined as the mmaxn amount of soil loss in tons per acre per yeatr ¢an be
tolerated and still maintain a high level of crapguctivity.

* CRP: Conservation Reserve Program; WRP: Wetlarseike Program; CREP: Conservation Reserve
Enhancement Program.

® Total farms in lowa = 88,600 farms in 2006 [USDASS (2008)].
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have identified a set of factors that impact fashdecisions to adopt conservation practices
or retire land under CRP programs. While many efritanalyzed the impacts of agro-
ecological, socio-economic and institutional imgacinly a few of them studied how the
land ownership pattern (operator- versus absenteeship) affects the adoption of
conservation practices.

The primary reason to adopt a new technology weskéned by the potential to
increase profits (increase yields or reduce cosgts)level of adoption depended on different
factors. These factors ranged from financial cemsts, labor requirements and land quality
to risk-bearing ability of the farmers associatethwncertain outcomes of new technology
and tenure arrangement [Feder, G.R., Just, J. élmer@an, D. (1985)].

Economic and land owner ship type characteristics

The economic incentives and costs of adopting ggaten practices by owner operators
and absentee owners are possibly different. Thasiply explains why the newer
conservation schemes and programs have yieldeddmesailts [Lichtenberg, E. (2007)]. A
few empirical studies found that tenants who maddaged for AOs spent less money toward
conservation expenditures than do owner operak@atherstone, A.M. and Goodwin, B.K.
(1993) and Norris, P.E. and Batie, S.S (1987)]; éav, a few other studies found that
tenants were more likely to adopt certain consémgiractices, such as conservation tillage
[Lee, L.K. and Stewart, W.H. (1983)]. Harbaugh, W(H292) provides an extensive
historical overview of research on tenancy and@milservation practices. Various studies
(international and domestic) during the pre-Worldn\W era suggested that tenants did not

adopt many conservation practices, causing detioor of land owned by absentee owners

www.manaraa.com



22

and farmed by tenants. These studies identifieéasons for poorer adoption the shorter
time frame of leases, higher land rents, failurkantilords to cooperate on leasing
arrangements, lack of incentives for tenants, werfevorse) the tenants did not consider
conservation practices as worthy of adoption [Hagba W.H. (1992)]. This review did note
that certain conservation practices (e.g., redtilade) were adopted by tenants because of
their cost-effectiveness. Another interesting finglis that owner operators did not adopt
sufficient conservation measures due to lack digaht economic incentives. Harbaugh
concluded that both the owner operators and absemteers required incentives to adopt
land conservation practices. It is not yet esthblis however, whether such incentives have
to be similar or different for owner operators af$entee owners.

Other studies found no differences in conservagixpenses among lands owned by
absentee owners and owner operators with regaaddption of conservation practices
(conservation tillage in particular) [Norris, P&hd Batie, S.S. (1987) and Rahm, M.R. and
Huffman, W.E. (1984)]. Lichtenberg, E. (2007) ardukat these contradicting findings owe
to contrasting actions of land owners, dependinthertype of rental arrangement—if the
tenant is risk-neutral, then optimal level of canséion was achieved only with share rental
contracts, but not with cash rental contractshdftenants were risk-averse (investing

conservatively), the solution of optimal conserwativas found never to be attainabiEhis

® The risk-averse behavior of tenants resultedtieeinvestment or under-investment in conservatioand
owners gives strong incentives to tenants—for exaniixed rent contracts—then tenants might inwest
conservation, since they bear the entire productskn[Stiglitz, J. (1974)]; otherwise, tenantswibt invest
or under-invest in conservation. By nature, tenanlisnot bear additional costs without having titeebe

compensated by the benefits adopting conservatiactipes.
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finding suggests that the decision to adopt comdienv should be viewed in relation to land
owner behavior, and the possible risks faced bydahants involved [Lewis, T.R. and
Sappington, D.E.M. (1989)].

Land rented through crop share was found to betbetinserved by the tenant if the
full benefits accrued to the tenants within thetcaet period [Allen, D. and Lueck, D. (1992)
and Soule, M.J., Tegene, A. and Wiebe K.D. (20(&l)jce tenants’ concerns (length of
contract, riskiness and temporal sequence of emstdenefits) need to be addressed by their
landlords (AOs), the role and characteristics &fesibee owners in land management and
cultivation becomes an important area of study.

The behavior of part owners, those who rent pathefiand and cultivate the other,
toward adopting conservation practices in the ekfdrd is yet uninvestigated. This issue is
beyond the scope of this study. Land owners whamsledves do not operate the surveyed
land in this study are considered absentee owHemsever, since the ratio of part owners to
full owners is increasing in lowa, investigatingdamderstanding their conservation
adoption behavior toward rented land becomes drte@enhance conservation efforts in
lowa.

Thelowa case

This concern of relating conservation adoptioratodl owner behavior or type would be very
important in the case of lowa, since rented larashccrop share and other type of lease (60
percent) — is relatively bigger than land managedwner operators (40 percent) [Duffy, M.
and Smith, D. (2007)]. lowa consists of 30.75 nilliacres of farm land, out of 35.76 million

acres of total land. Out of the farm land, 26.38iom acres (85 per cent) were classified as
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crop land in 2007 [USDA-ERS (2008)]. The total nienbf farms increased from 90,600
farms in 2002 to 92,800 farms in 2007 [USDA-ERSO@)). This increase resulted in an
appreciable decrease in average farm sizes in Idwam-351 acres in 2002 to 332 acres in
2007.

Of those farms, 55 percent (2002) and 57.6 pel(@9t7) operated under full
owners; 33.4 percent (2002) and 31.2 percent (20@7¢ managed by part owners; and 11.6
percent (2002) and 11.2 percent (2007) were managéshants [USDA-ERS (2008)]. The
number of farms controlled by tenants fell betw2882 and 2007 from 10,501 farms to
10,427 farms [USDA-ERS (2008)].

Growth in the amount of acreage under trust anigifl@eh proportion of land under
joint ownership characterize an important phenomendowa. These types of ownership
might impact the type of cropping pattern and medshaf cultivation that include or exclude
conservation practices. For example, the incersttlemes that are both available and
sufficient for an owner operator to adopt conseovapractices may not be available or
appealing enough for absentee owners. A part owherowns and rents land at the same
time adds another concern. The key concern wouldhsther these part owners use
different crop management and conservation praticeoth rented and owned lands.
First Hypothesis

Based on the literature and lowa land ownershipsyphis study tests whether the
types of ownership—Owner Operator (OO) or Abse@emers (AO)—impacts adoption of
conservation practices in general, and adoptiaredhin types of conservation practices in

particular. The following hypotheses are thus pemub

www.manaraa.com



25

HO:  There is no difference between absentee ovareto©wner operators in the
adoption of conservation practices and in the tygeonservation practices
that they adopt.

H1: There is a difference between absentee owmer®waner operators in the
adoption of conservation practices and in the tygeonservation practices
that they adopt.

Second Hypothesis

HO: Land owners who own land for income reasonsraree likely than other
land owners to adopt conservation practices.

H1l: Land owners who own land for income or invesitireasons are less likely
than other land owners to adopt conservation esti

Demographic characteristics

Onianwa, O., Wheelock, G. and Hendrix, S. (199ppreed that education, gender, type of
crops grown, farm tenancy and size of the farm waportant factors in determining the
adoption of conservation practices in lands deseghtor conservation under CRP programs.
Other studies also identified other relevant vdesbage, race, tenure, variables measuring
risk attitudes, cost-sharing, erosion potentiafitational factors, experience, off-farm
income, perception of soil erosion problem andtedfiNorris, P.E. and Batie, S.S. (1987),
Novak, P. and Korsching, P. (1979), Ervin, C.A. &mdin, D.E. (1982), Lynne, G.D.,
Shonkwiler, J.S. and Rola, L.R. (1988), Pampesrte van Es, J.C. (1977) and Blasé, M.
(1960)]. Interestingly, landlords’ age and levekoiucation played a mixed role. Some

studies concluded that young and better-educatetefa were more likely to adopt more
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soil conservation practices [Hoover, H. and Wiitéla (1980)]. Similarly, Onianwa, O.,
Wheelock, G. and Hendrix, S. (1999) found that yy®rmand owners are more receptive to a
broad range of conservation practices. They ateibthis finding to the higher education
level, better understanding of soil erosion and level of risk aversion in younger land
owners.

However, another study [Nowak, P.J. and Korshing, f1981)] suggests that older
farmers usually tend to adopt structural pract{eeg., terraces) and cultural practices (e.g.,
grass waterways). Hence, the impact of age onidesiso adopt conservation technology
may be mixed [Cary, J., Webb, T. and Barr, N. (30Qrtis, A. and Byron, I. (2002) and
Latta, J. (2002)].

Thelowa case

Since age varies between absentee owners and op@&tors in lowa, the difference
between absentee owners and owner operators nraixbd, as well. An increasingly high
percentage of people over 65 years old own lowa fand. Duffy, M. and Smith, D. (2007)
classified owners into three age categories: esdge (up to 34 years of age), mid-stage (35
to 64 years) and late-stage (65 years and ovetheltwo latter categories (mid- and late-
stage), owners owned 89 percent and 97 perceatmfland in lowa during 1982 and 2002,
respectively. The land held by late-stage ownees 6% years of age increased from 29
percent in 1982 to 48 percent in 2002, and to $6gme in 2007 [Duffy, M. and Smith, D.
(2005), (2007)]. The authors predicted that th@@gtructure of land ownership would
cause significant transfers of land in the subsegl® to 25 years. This prediction raises the

salient issue of whether the new and beginningéasmho receive land through such
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transfers would adopt land conservation. Althougthsan analysis would be beyond the
scope of this study, Duffy and Smith’s data camuged in testing some hypotheses regarding
lowa’s young farmers in 2006.

Despite different results in the literature regagdihe impact of age on the adoption
of conservation practices, this study’s hypothesesased on the premise that adoption
occurs when an owner has sufficient resourceseSitder farmers are likely to have more
resources than younger farmers, two additional thgses follow:

Third Hypothesis
HO:  The adoption or use of conservation practinessiases with age.
H1: The adoption or use of conservation practi@thar increases nor decrease
with age.
Fourth Hypothesis

HO:  In comparison to older land owners, youngersare less likely to use

expensive conservation practices like terraces

H1: There is no difference among land owners dwsg®in adopting expensive or

inexpensive conservation practices

Differences in the education level were also fotmbave an impact on adoption of
conservation practices [Marsh, S., Pannell, D.landner, R.(2000)]. Some studies found a
positive association between education and haviftlgmation about government programs
regarding conservation practices [Ervin, C.A. amdii; D.E. (1982) and Taylor, D.L. and
Miller, W.L. (1978)]. This association explains whany studies have hypothesized that

education has a positive impact on the adoptideaifnology, assuming that a higher
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educational level leads to higher ability amongrfars to obtain, analyze and use available
information about these conservation technologies.
Thelowa case
The average education level of farm land owneilswa has increased since 2002. The
percent of farm land owned by owners with a baateltegree or some college experience
increased from 44 percent in 2002 to 46 perceB00V. The percentage of farm land owned
by owners who had not finished high school wasstraee -7 percent in 2002 and 2007 while
the percent of farm land owned by owners with algate degree slightly increased from 7
percent in 2002 to 8 percent in 2007 [Duffy, M. &mdith, D. (2005), (2007)]. These
changes in educational level could affect the adapif conservation practices among land
owners, because greater education could incredsadunals’ knowledge and awareness of
environmental problems, and their ability to astatei information from multiple sources,
including modern sources like the Internet.
Fifth Hypothesis

HO:  The higher an lowa farmer’s level of educatithe, more likely s/he will have

adopted conservation practices.
H1: Education is unassociated with lowa farmergi@dtion of conservation
practices.

Ervin, C.A. and Ervin, D.E. (1982) also investighthe effect of farmer
characteristics as well as economic, instituti@ral physical factors of farmers’ land to
analyze the decision-making process regarding $keotisoil conservation practices. Their

hypothesis stated that farmers’ willingness to adopservation measures should be closely
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related to their perception of the soil erosionigbean and the impact on farm income and
land value. They also hypothesized that governroestt share programs positively influence
farmers’ decisions to adopt. Their empirical mdedithem to conclude that education,
erosion potential (which affects farmers’ percepsip risk aversion, type of farm (e.g., cash
grain farm versus other farms), type of contracdficshare versus cash rental) and the
percent of the farmer’s crop land that received-sbare payment were significantly linked
to farmers’ adoption decisions. Their study was ainihe very few studies that analyzed
specific conservation practices in detail: theylsd terraces, grassed waterways,
contouring, minimum tillage and crop rotations whidty or pasture. Their analysis concluded
that all the factors (listed above) affect the dieei to adopt a particular conservation
practice—but that the extent of influence varieddifferent conservation practices. Hence,
it is important to distinguish among conservatioagices.

Thelowa case

In lowa, there are different types of conservapaactices: terraces, contour buffer strips,
cross wind trap strips, field borders, filter s¢rigrassed waterways, riparian forest buffers,
windbreaks and shelterbelts. The extent of requerémfor these conservation practices
vary, depending on topography and climate. The comfarms of conservation practices in
lowa include installation of terraces, conservatilage practices—such as no till, ridge till,
and reduced till practices—seeded downstream bamdkgrassed waterways [CTIC
(2008)].Table 2.1 below displays the acres occupiaticost per acre of each practice in
lowa. Among these practices, terraces are mostnsipe with benefits sustained over long

periods of time. The seeded downstream banks asden waterways are relatively
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inexpensive, with mostly short-term environmenthéfits [Feng, H., Kling, C., Gassman,
P., Jha, M. and Parcel, J. (2006)].

Table 2.1 Adoption and cost of conservation practes in lowa

Conservation practice Usage estimates (million Acs} Cost ($/acre)
Terraces 2.00 382.79
Water grassed way 2.23 47.85
Contour farming 5.15 6.00
Contour strip-cropping 0.24 14.79
No-Till 5.22 19.98
Mulch-Till 8.29 10.00
CRP 1.89 101.47

SourcelFrom Feng, H., Kling, C. Gassman, P. Jha, M. amddPd. (2006).

The last line in the table lists the usage of Ctie of lowa’s 25 Conservation
Programs (CP). The CRP compensates land ownetakiog their most erodible land out of
production. Highly erodible cropland or other eowimentally sensitive acreage under CRP
can be converted to vegetative cover, such asegtasses, wildlife plantings, trees, filter
strips or riparian buffers. Other types of consgoraprograms (CP) help and compensate
farmers for conserving their land. For example,@lo@servation Security Program or
Conservation Stewardship Program (CSP) rewardsdamers for their past conservation
efforts, and helps with developing conservatiompltargeted at specific natural resources.
Conservation Technical Assistance (CTA) helps lasers with planning and protecting
natural resources on their land. Most of these @fes financial and technical assistance to
land owner or land users. Thus, land owners whm labout these programs will likely

adopt conservation practices, given this studyisgkemise that cost is the key factor in
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adoption decisions. Absentee owners, who are motirfig themselves, will be generally less
informed about these programs and practices, stiggeke following hypotheses:
Sixth Hypothesis
HO:  Absentee owners are more likely than owner atpes to adopt expensive
conservation practices.
H1: Absentee owners and owner operators are edukaly to adopt expensive
conservation practices.
Seventh Hypothesis
HO:  Absentee owners and owner operators are eduadly to adopt conservation
tillage.
H1l: Absentee owners are less likely than owneraipes to adopt conservation
tillage.
Eighth Hypothesis
HO:  Knowledge about cost share programs increaselikelihood of land
owners’ adoption of conservation practices
H1: Knowledge about cost share programs is unassaciwvith land owners’
adoption of conservation practices..
This study extends the work of Ervin, C.A. and BnD.E. (1982) by accounting for
differences among owner operators and absenteerswiith regard to their adoption and
use of different conservation practices. These thgses will be tested using logit models

(see Chapter Ill), and the results will be discdsmed analyzed in Chapters V and IV.
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To conclude, previous studies show how adoptiocookervation technologies
depend on multiple factors related to farms and amners. Most studies utilized a
combination of the profit and/or utility maximizati conceptual models. This study uses the
same factors found in the literature, and extehdskhowledge of adoption behavior by
differentiating between how owner operators anceate owners adopt conservation
technology.

.7 Summary

This chapter reviewed relevant literature on corestgsn technology adoption decisions, and
relationships with land ownership and tenancy.&#ht conservation practices (land
terracing and creating seeded downstream bank&urdouffer strips, field borders, filter
strips, grassed waterways and so on) were idethtifidnave different scope and impact on
land conservation. The costs and benefits of themservation practices provide varying
financial incentives for land owners and tenantgéeRtial non-adoption of conservation
practices by absentee owners or tenants have nooweeincreasingly possible, since more
than half of the agricultural land in lowa is nowrted by absentee landlords. Existing
studies provide limited and contradicting evidendth respect to whether owner operators
differ from absentee owners in their adoption aismErvation measures. Multiple factors
were found to contribute toward these contradigicegarding the influence on adoption of
farmers’ type of contract (cash rent versus craesh) age, education, perception regarding
their amount of soil erosion, place of residengeXnity to urban/rural areas), risk
attitudes, farm and off-farm income, farm size andt of specific conservation practices, as

well as the capital available for expensive consgon practices (e.g., terracing). Few
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studies have analyzed specific conservation pegiit detail. Most studies have not
differentiated between owner operators and abs@mteers with respect to specific
conservation practices. This study is an attemfitl these gaps by answering eight specific

hypotheses, using data from a 2006 lowa survey.
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CHAPTER Ill . RANDOM UTILITY MODEL AND ADOPTION OF
CONSERVATION PRACTICES

[11.1 Introduction
In this chapter, a random utility model RUM (basedutility and profit maximization) is
presented as a theoretical framework. Section disBusses the theoretical underpinnings of
Random Utility Models (RUM). Section I11.3 developdRUM-based model for farmers’
adoption behavior, and explains how the proposedtmgses can be tested using the model.
Section 111.4 briefly describes the computationgppects of these models. Appendix D
supplements Section 1.4 with a detailed explamabf utility and profit maximization as
they form the basis of the RUM. Section 111.5 des the specification of this study’s two
logit models, (1) a model similar to those usethmliterature, and (2) extended model to
account for the factors that contribute signifit¢patd lowan OOs’ and AOs’ decisions to
conserve.
[11.2 Utility Maximization and Technology Adoption
Variables such as age, education, individual kndgdeof conservation practices can have a
combined effect on conservation technology adopdiecisions by land owners. Their
combined effect can be determined by using RandtlitylModels (RUM), based on a
utility maximization behavior of land owners.

Random Utility Models predict the dichotomous asalete choice behavior of a
consumer from a mutually exclusive finite set aéfprences [Daly, A. (2001)]. In this study,
land owners are considered consumers of agriclifyats and conservation practices.

Specifically, the random utility function measuthe probability of discrete choices made by
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land owners from the Choice Set C of conservatiactires, such as terracing, filter strips,
CRP, and so on. The model is random for many resas@md owner decisions to adopt
conservation technologies are not known with cetyatio the analyst: full information on the
variables that motivate adoption behavior is raeelgilable (as is the case here), nor is the
correct measurement of motivations and individuafgrences—all factors represented to
specify correctly a model of land owners’ prefersie-known. Moreover, if complete
information about the distribution of preferenceshie population is available, the individual
preferences of the randomly sampled land ownerstdrencertain. As a result, the Random
Utility Model always includes an error terng ) to account for such possibilities of
uncertainty [Daly, A. (2001)].
Utility Maximization
Following Dlamini, D. (2005), utility usually depds only on goods and services consumed
(9). Since the focus of this study is on the adwptf conservation practices, the impact of
those practices on land owners’ utility in the fosfrchanges in net farm profits)(and
resource qualityR), the utility function of a land owner can be defil as

U (g, R, JI(x*, C*)) (3.1)
whereg is a vector (set) of goods and services consumgd, C*) refers to the maximum
farm profits achievable using input vector (sét) conservation practices vector and
resource quality (such as water quality, soil carlswil organic matter, soil erosion and so

on) are denoted by the vecRr The optimal amounts are denoted by an asterisk “*
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Sincex* andC* can be expressed in terms of output price (caybeans pricesp and
input prices (fertilizer, seeds and so anYhe maximum (or indirect) profit function can be
rewritten as

J(p, w; R) (3.2)
wherep andw are output and input price vectors, respectivelys result (3.2) can be
derived from a standard profit maximization probldtar a detailed derivation of the indirect
profit functionJI(p, w; R), see Appendix D. The maximized farm profits famnd owners are
either from farm returns, if they are owner operstor from rental returns, if they are
absentee owners. The choice of variakleasdC are optimally chosen from the profit
maximization problem. The choice of variabtesan be chosen from the utility
maximization problem.

The maximization of land owner’s utility, U, by abging the optimal amount of
consumption goods and servicg¥)( results in the indirect utility function

V (v, p, w; C*) or V(d; C*) (3.3)
whered represents the set of vectovsf, w); the vectow refers to the cost of goodg) (
consumed. For a detailed derivation of the inditgidity function, V, see Appendix D. Thus,
the utility function U @, R, JI (p, w); C*) can be expressed in its optimal form as/\p( w;
C*). C* refers to a set (vector) of conservation pradalieeisions made by the land owner. A
land owner would adopt a conservation practicé @e utility (v) is higher with the
conservation practice than without it—that is, when

Vi>Vo (3.4)

where the utility, with the adoption of'iconservation practice is
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Vi=V({d; G =1) (3.5)
and the utility in the non-adoption case is

Vo=V (d; C=0). (3.6)
Comparison of utilities
Following Wooldridge, J. (2009) and Haab, T.C. daConnell, K.E. (2003), the decision
to adopt the R conservation practice (Cdepends on the comparison of the two utilities, V
and . Hence, if a farmer has already adopted a consenvaractice, G, the utility, Vi,
would have been higher than.\Furthermore, since (1) utility V (.) is an abstraoncept
and not directly measurable, (2) the empiricaltynested function for V(.) may contain
errors even after approximation, and (3) only @atemproportion of land owners adopt, @
is possible to estimate the probability (Pr) afbéing higher than §/ Note that there is a
direct correspondence between the proportion af tsmers adopting&nd the probability
that \; is greater than 3on the aggregate level.

Probability of the |k conservation practice being adopted can be gisen a

Pr[Gc=1] = Pr Vi > Vo] (3.7)
To evaluate further, a functional form is neededfoThus, a latent index function Q can
serve as the functional approximation. The landewyould adopt a conservation practice,
Cy; if the estimated value for Q is above a certailug L (L is usually normalized to be
zero). The function Q is estimated using the factbat literature found to significantly
impact the land owner decision to adopt includihg land owner characteristics vecpr,

(age, education and so on), and the egroyielding:

Vi=Q@ &1 G=1)=qp1+e: (3.8 )
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Vo=Q(@, &0; G=0) =q Po +¢0 (3.8 b)
wherepoandp; refer to the coefficients estimated for land ownen® adopt versus those
who do not adopt, and whetgande; are the errors in the estimation for land owners wh
adopt versus those who do not adopt conservatectipes, respectively.
[11.3 Probability Models and Estimation
Researchers [e.g., Hanemann, W.M. (1984)] widetyrRiandom Utility Models when
examining discrete choices for technology adoptfoRUM can be estimated based on an
indirect utility function. The comparison of utiés V; and \p enables prediction of the
probability of adopting conservation practice, & ppendix E).

Pr (G =1) = Pr (M= Vq) = Pr (0 Bst+ &> q Bot+ €0) = Pr f1-€0 >q (Bo-B1)] =

Pr [e1-g0= - g (B1-Bo)] (3.9)

Pr(G=1)=Prg>-gb]=Prle<qb]=F(@Qb) (3.10)
wheree =g, —gg andb = 1 — fo.

In equation 3.10, the difference in error termss assumed to be independently,
identically and symmetrically distributed (indepentand identically distributed, iid) among
land owners; and E(b) represents the cumulative distribution functidémhat distribution.
The symmetric CDF, F, is usually assumed to betic (logit) or cumulative normal
(probit) distribution. The differences between tagid probit models are slight [Haab, T.C.
(2003)], but the logit model result is easier tteipret [Abebaw, D. and Belay, K. (2001)].
Logit Mode
When F (g b) is assumed to be a logistic functienaded by F(q b), then the errors, are

assumed to be distributed among land owners acaptdia logistic function, with mean
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zero, and variancer{/V3). A logistic function is assumed, since it allofiws easier
interpretation of regression coefficients assodiatgh dummy variables as log odds ratios.
Previous studies (noted in Chapter II) that empdoygression analysis to analyze adoption
decision of conservation practices also assumedistic distribution forg, such as

[Dlamini, D. (2005)]. Hence, to be consistent wiitle literature, the same distribution is
assumed in this study. Assuming normal distribufamne, is also common, but imposes a
stricter scope on normal distribution, which may alevays be satisfied.

As a logistic distribution, F becomes

F(b) =FR.(gb) =expg b) / (1 + expq b). (3.11)
The probability of \{ being higher than y/can be estimated as the area under the cumulative
distribution curve E(q b*), whereb* is the vector of estimated coefficients.

Log odds ratio estimation and economic interpretation

The estimated coefficients using logistic regrassiee interpreted as the increment in the
“log odds of adoption” for a one unit increase miadependent variable, where “odds” refer
to the probability of an event occurring, dividedthe probability that the event does not
occur. The event of interest here is adoption ofseovation practices.

The coefficient estimated for a particular indepantdrsariable reveals whether that
variable increases or decreases the log odds ptiaddhe conservation practice under
guestion. Log odds ratio can take any value—urdie ratio, which can take values
between 0 and I'he log odds ratio is the logarithm of the oddsordf the computed log
odds ratio is positive for a dummy variable Z, tlanincrease in the value of Z increases the

log odds of adopting the conservation practice undestion. Log odds ratio also gives a
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direction of association. Consider the case whemeezns type of land ownership (“1” if
Owner Operator, or OO, and “0” if Absentee OwnerA®). Let the probability to adopt a
conservation practice K by OO Beg and by AO bd>,. Then, the log odds ratio to adopt the

conservation practices K is:

p /(- p,) — P /0y - plqz} (3.12)
P, /A-p,) P, /0, PG,

exp{

where q =1-p1, ¢p =1-p».

If the coefficient for Z is negative ‘m’, then amcrease in owner operators by one
leads to a decrease in the log odds to adopt theeceation practice K by ‘m’. If the
coefficient for Z is positive, then an increas€i@® by one increases the log odds to adopt
the conservation practices K by ‘'m’.

In the case of ordinary data (data considers ni@e two values with rank, like ‘age’
and ‘acreage’) there will be a base group to compath. The resulting interpretation would
be, for example, “increase the age by one yeaadergroup of land owner between 34 and
65. The log odd to adopt conservation practicesgfample ,expensive conservation
practices) as opposed to not adopting practicesases by ‘m’ compare to the people who
are less than 35 years old, keeping other factmstant. The same applies to the second age
group: the higher the odd ratio, the higher theddd ratio. Since odd ratio is the probability
of success to failure—in our case, the probabdftgdoption to no adoption—then the
higher the number, the higher the likelihood to@d80, the higher the log odd is, if it is
positive, then the more likely adoption is to o¢elithe age increases by one unit or one

year.
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[11.4 Hypothesis Testing
First, a basic model for ), as justified by the existing literature, will ikentified for
various conservation practices. The chosen lanceosmaracteristicgyj include age,
education, and so on. Since the existing literabasenot dealt with the differences between
absentee owners and owner operators (Z), this stildyclude an additional variable (Z) to
differentiate between these two types of land oanéhe effect of land ownership (variable
Z) on adoption of conservation practices (K) wil §tudied after controlling for land owner
characteristics q(.). That ig,and Z are used simultaneously as explanatoryiagaThe
other hypotheses from Chapter Il will be testenhjlsirly, by adding them as explanatory
variables in the regression models. Differencesrajimmnservation practices (expensive
practices, such as terraces, and inexpensive geactuch as grassed waterways) will be
studied by changing the dependent variables irethesgressions. Implications will be
derived based on the findings.
[11.5 Model Specification
The central objective of this study is to investégid there is a difference in adoption
behavior of conservation practices between OO a@@dAd the factors that affect the
adoption decision of both owner types (OO, AO)ighelowa counties. This study may be
relevant for future technology adoption-orientedgmment programs, since the main
interest for policy makers is knowing which facterghance the likelihood of future adoption
of technological conservation practices.

To specify the relationship between adoption ofitetogical conservation practices

and owners’ social, demographical and behavioratagtteristics, logistic regression models
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are estimated. The data will show that the adopifaone technology does not necessarily
prevent the adoption of other technologies. Reasmadopt one technology are analyzed
independently from decisions to adopt others, atagned in Chapter IV.

Empirical Models

Following the theoretical model, two econometricdis for the adoption of conservation
technology can be specified: the ‘Base Line Modall the ‘Extended Model'.

The base line model is based on socio-economidahdvioral factorsq), including age
(q1), gender (g), education (g), debt on land (g, reason for holding the landsjcand size of

owned land (g). The baseline model is specified in equation4BEelow.

C =Q,+Q,q +Q,q, +Q,0, +Q,q, + Q.0 +Q.q, + &, (3.14)
The extended model includes additional variabletapeng to land ownership, such as who
owns the land (AO or OO; Z), place of residencg, type of land title such as sole owner,
joint owners etc. (§), knowledge about government cost-share progrgpgsand future

plans whether to give or sell land (F). it is giverequation (3.15).

C =09, +9,0, + 0,0, + 0,0; + 9,0, + 0505 + OsUs + O, Z + 0405 + 0oy + 050y + O F + &,

(3.15)

Vectorsd and Q are estimated coefficients equivalenptm equation (3.9). Note that
variables g, g5, g and gare ordinal variables, and have sub—categoriesh@sn in Table
4.9.

Five sets of base line and extended models widldtenated. In the first model, the

dependent variable is defined by whether owneruseopt at least one or more of the
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following conservation practices: CRP, terraceajrarge tile, grass waterway, seeded
downstream banks or a no-tillage system. Two atbes of models represent specific
conservation practices based on the cost (expeasiy@on expensive practices), since the
literature refers to the effects of cost on deaisith adopt conservation practices. The fourth
model evaluates the adoption of conservation glldghe last model estimates enroliment in
conservation programs such as CRP, WRP and sdl @hwéich are important tools in
alleviating problems resulting from soil erosiomadtly, data and primary statics are

discussed in next chapter. The results for theltige models are presented in Chapter V.
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CHAPTER IV. SURVEY INSTRUMENT AND DATA
IV.1 Introduction
This chapter describes data and data transfornsati@ated from the survey for this
analysis. Section 2 presents an overview of theesuinstrument; section 3 describes salient
features of the data. An overview of the surveyea dackground is presented in Section 4.
Section 5 discusses how these data were coded @aslined for further empirical analysis.
The sixth and final section gives primary descvipistatistics of the data, using the measure
of association gamma.
IV.2 Survey Instrument and Sample: Overview
A survey entitled Agriculture Land Ownership and Conservation Praetién lowa’'was
conducted by mail in January 2006 [lowa State Unsitye Extension (2006) APPENDIX A|].
The survey questionnaire was prepared by Profédmbrael Duffy and was processed in the
Department of Economics, lowa State University.
IV.2.a Sample selection
The sample for this study was selected by pladmgals 99 counties into a hierarchical
sampling scheme. The steps for creating this stusinple were as follows: First, county
assessors’ websites were searched, where it waistdeed that 71 out of the 99 counties
had owner information available online. Of thesarntees, eight had complete records

(addresses), and were thus selected for this study.
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The eight selected counties are Allamakee, Emmeindy, Harrison, Keokuk, Warren,
Woodbury and Winnebago. They are geographicallyidiged in six of lowa’s nine crop-
reporting districts. They are also distributed across lowa, and diffealtitude.

Figure 4.1 The selected counties for the survly

1200-1800 F1
6001200 FL

300-800 Ft

Each county is divided into a number of townshgg] each township is further divided into
sections. The selected counties varied in numb&vafiships, sections and parcels. One
section was randomly selected in each townshiaah ®f the eight counties. All the land
parcels in these selected sections were includeekaD, the survey covered 112 out of 133

townships in the selected eight counties.

" Emmet County is in the Northwest district; WinngbaCounty is in the North Central district; Allanggkis in the
Northeast district; Harrison and Woodbury counéiesin the West Central district; Grundy Countinishe Central
district; Keokuk County is in the Southeast disgti/arren County is in the South Central district.

8 Source: géologie web site : http://geology.conéstaap/iowa.shtml.
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There are three reasons for not including all &ships in the survey: (1) some of

the sections contained cities, (2) some of theé@eshad a preponderance of government-

owned land and (3) some of the parcels in the ¢hesetions did not have sufficient

information to contact land owners.

The survey covered 87,505 acres in the selectestiesywhich accounts for

approximately three percent of these counties’ fitamd. More specifically, the survey

covered farm land ranging between two and five gr@rof the total land in each county.

Table 4.1 shows the total acreage of each countyttee percentage of each county’s total

farm land covered by this survey. The number ot@arvaried between three and eight per

section. The parcel size varied between 3 and 198(¢5. The survey was sent out to a total

of 698 parcels; 311 of them were returned, requitina 45 percent response rate (Table 4.2).

Table 4.1 Total acreage surveyed in each county

Total Total
Total Percent of
number of Total acreage
. number of the total
County  townships county  surveyed
. surveyed : county
in the . acreage ineach
townships surveyed
county county
Allamakee 18 14 327,700 10,414 3
Emmet 12 10 235,100 6,115 3
Grundy 14 10 323,500 6,372 2
Harrison 20 17 427,500 18,781 4
Keokuk 16 12 334,900 12,193 4
Warren 17 16 299,600 12,148 4
Winnebago 12 11 239,900 8,646 4
Woodbury 23 22 441,400 12,836 3
Total 132 112 2,629,600 87,505 3
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In the questionnaire, respondents were asked tofgpeir parcel’s county location

to facilitate analyzing the data at the county leSexteen percent of respondents specified a

different county—a county not included in the as&y—or failed to provide a response.

Table 4.2 Response rate, by county

Number of  Number of Response rate Total
County surveys surveys (percent) respondent:
sent returned (percent)

Allamakee 67 25 37 8
Emmet 51 21 41 7
Grundy 72 26 36 8
Harrison 132 41 31 13
Keokuk 76 29 38 9
Winnebago 65 31 48 10
Woodbury 117 46 39 15
Warren 118 41 35 13
Other counties 16 5
Not identified 35 11
Total 698 311 45 99

These eight counties are fairly representativéiefstate of lowa The median age in

these eight counties ranged between 36 and 43 giehnwith an average age of 40 years old.

This is very close to the state average of 38 yddrs percentage of people 65years of age or

older ranged between 11 and 19 and averaged 1émerthis compares to the state average

° All the data is from the lowa State University/Bomics Department/ Regional Economics and Commasmniti

Analysis program http://www.recap.iastate.edu/#tidse-index.html
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of 14 percent. From an economic perspective, theggta personal income varied among
these counties from $27,000 to $33,000. The avgrageapita personal income in these
eight counties was $30,000, which is lower thanstiate average of $33,000. Among these
counties, only Grundy County has the same statd td\per capita income.

These counties have education levels similareécsthte. The total percentage of
people with a high school degree or higher amoegtpulation 25 years and older varied in
these counties between 12 to 21 percent. The av@egentage of people with a high
school degree or higher among the 25 years and pégilation in these counties was 19
percent, which is similar to the state level 21cpet.

Finally, the farms in this study ranged from 266HY acres with an average farm
size (352 acres) for the selected counties. Ths igher than the state average of 331
acres.

The selected counties are similar to the rest@ftate in most ways. They do tend
to have slightly higher farm size and lower perisamcome. But, in general, they can be
considered representative of the state as a whomplete description and discussion of

the selected counties can be found in Appendix C.

IV.2.b Survey instrument

The survey questionnaire contained three partsAppendix A). The first part dealt with
economic and behavioral characteristics of landeyaiiThe questionnaire inquired into the
size of agricultural land owned, land location, #mel method of acquiring the land. In

addition, the questionnaire investigated the tyjp@amership (such as sole proprietor, joint,
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trustee ownership, partnership, life estate, uleskéstate, corporation LLC, LLP and limited
partnership) (see Appendix B).

The second part of the survey focused on the usertdervation practices, such as
tillage, installing terraces, drainage tiles, geabwater ways and seeded downstream banks,
the presence of one or more conservation prograchtaad owners’ knowledge of cost-
share conservation programs. The second part erdrttie effect of land ownership/tenancy
type on the use of conservation practices, sutheatype of practice, the type of information
that farmers have about conservation practicesvdmather being an absentee owner or an
owner-operator (type of tenancy) affects the useooervation practices. This section was
crucial, since it collected information on the was types of conservation practices used in
the survey area.

The third part of the survey focused on the denqagycadetails of land owners,
which can potentially affect farming and land canaéon decisions—such as age, gender,
education and location of residence. The detalleded in the first and third sections enable
to control for behavior and economic and persohatacteristics of the farmers, while
studying their adoption behavior of conservatioacgices.

IV.3 Background Information about the Survey Area
All eight counties experienced a decrease in fatah land and number of farms during
1982-2007. This decrease contributed to an incrieasem size in almost all counties under

study.
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Corn and soybeans were the major traditional ciopdl these counties. The other
crops, such as oat, alfalfa, sorghum and wheag g&awn in a much smaller area compared
to the corn and soybeans acreage.

Population decreased steadily in all counties betwi982 and 2007, except in
Warren and Woodbury counties. The outward migratnght have affected the farms, since
the average farm operator age increased durindithet—possibly due to younger family
members taking non-farm caré8iThe decrease in population could have directlysicted
farm size, age of land owners and the mix of olet younger farmers in the survey area.

Topographically, the eight counties surveyed wétaged in important geographical
locations of lowa. The counties were located inadithe Major Land Resource Regions
(MLRA) in lowa, and have steep, hilly, rolling ptei beside flat areas, which can potentially
experience soil erosion due to climate conditidkes heavy rain (NRCS, see Appendix &).

Conservation programsin the survey area

All of the eight selected counties have land aesraslled in the Conservation
Reserve Program (CRP), Conservation Technical tssgis (CTA), CTA-Grazing Land
Conservation and Environment Quality Program, batdrea under each of these programs
varied among these counties. For example, CRPriargkd between 1 percent (Allamakee)

and 15 percent (Keokuk) of total farm land area.

10 Al statistical figures here are from U.S. Depantinef Agriculture (n.d.), National Agriculture Sistical Service,
DATA, Last accessed November 26, 2007.
11 All topography comes from the USDA. (USDA A, USB USDA H).
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The common conservation practices used are cofdaouing, filter strip, grassed
waterways, strip cropping contour, surface drainéigh ditch, terrace, and water and
sediment control basin. Table 4.3 shows some ofdihemon conservation practices used in
lowa in 19972 (NRI-NRCS).

Inexpensive conservation practices

Although 85 to 99 percent of farm land was undétivation in these eight counties, the
conservation practices adopted appeared in omycéidn of this land. Contour farming was
found to be more prevalent than any other practipgbably due to its low cost ($6/acre)
(see Table 2.1). Contour farming was adopted iuboe-third of farm land in six out of

the eight counties (Table 4.3). Another common mte-conservation practice was grassed
water ways, which were found in 27 percent of eirenfland under cultivation. Grassed
water ways are also relatively inexpensive, at $4& (see Table 2.1). Other practices, such
as strip cropping, filter strips and sediment colnti@sins are found only in select counties of
the survey area. These practices may not havewieety adopted due to a general lack of
substantial benefits, or even the characteristiesi@reness of the land owners (For more
information about these counties, see Appendix C).

Expensive conservation practices

Another important conservation practice widely fdun survey area (during 1997) was
terracing. Terracing is expensive at $383/acre arenisee Table 2.1). The farm land in

Woodbury and Harrison counties, located in theyhilestern areas, are prone to soil erosion;

2 NRCS publishes state summary NRI data only ai671For a county analysis like this, the detaitédrmation is

available only for the year 1997.
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hence, terracing might be necessary to reducecgrasithose two counties. Table 4.3 shows
indeed that these counties have 21 and 15 perespectively, of their farm land with
terraces—which is significantly higher than theestbounties. Emmet and Winnebago
counties, which are also located at higher elenatitack data on terraced agriculture,
making comparisons incomplete. Since the exactgigphy of the fields is not known, it is
not known whether terracing was necessary in ghereyed counties. The only other
expensive conservation practice considered inuheey was the installation of drainage
tiles.

Conservation drainage is used for several reasomsaximize the benefits from
retaining the groundwater reservoir for crops iy skeasons; to provide sufficient aeration for
deep crop roots to minimize the problem of watdlution due to sedimentation and
fertilizers, to reduce the negative impact on ebthe amount and the velocity of water
movement in the edge areas and to reduce the filosgreents. Ultimately, conservation
drainage can help improve water quality in riverd &kes by expanding the use of
conservation drainage [Minnesota Agriculture Deparit, 2008]. Drainage tiling is
considered as an investment, due to its high dasstallation. The cost of commercially
installed drainage tile can range from $250 to $5@0acre, and it varies based on the tile
spacing and design [Fore, Z. (n.d.)]. However, ntersti owners are willing to install these
conservation tiles, first, to improve the yieldpgoorly drained area; second, to improve field
conditions to define the right time for tillageapting and harvesting. A recent survey

conducted by the USDA for drained land showed 30gpercent of the land in the upper
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Midwest (lllinois, Indiana, lowa, Michigan, Minnetsg Missouri, Ohio, and Wisconsin) was

drained by using drainage tiles in 1985. [LowellaBd G. Sands (2002)].

Table 4.3 Common conservation practices area in the eight sueyed counties in
lowa in 1997 as a proportion of the total farm land

c . Inexpensive Expensive Conservation Conservation
ounties . : .
practices practices tillage program
Grassed
%??rfi?\lg waterways  Terrace No tillage Rtﬁgtg%ed CRP

or outlets
Allamakee 32 27 6 11.35 7.87 0
Emmet 2 47.21 31.24 0
Grundy 4 10 3 61.74 20.59 0.29
Harrison 39 15 43.46 11.66 2.57
Keokuk 6 9 2 25.39 12.22 15.34
Warren 9 6 24.88 9.51 8.18
Winnebago 49.19 23.24 6.27
Woodbury 38 2 21 48.89 21.37 8.94

Source: (NRI-NRCS) 1997 Natural Resources Invendaitp 1997.

IV.4 Description of Survey Data

The questionnaire surveyed 87,505 acres of lanbl€¢T41). After eliminating the

incomplete observations, data pertaining to 85&%58s (98.1 percent) were used in the

empirical estimations. Almost two-thirds of thisthwas held by an AO (64 percent, or

54,692 acres), and the remaining one-third wasveidd by an OO (36 percent, or

31,161acres). The total agricultural acreage afuaty’s land under AOs varied widely,

from 49 percent in some counties to as much asf@tept in others. Table 4.4 charts the

distribution of land between AOs and OOs amongstirgeyed landowners by county.
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Table 4.4 Land owned by absentee owners and owngperators, by county

County Proportion of land (percent)
Land under AO Land under OO
Allamakee 49 51
Emmett 56 44
Grundy 85 15
Harrison 69 31
Keokuk 67 33
Winnebago 90 10
Woodbury 60 40
Warren 49 51

About 60 percent of agricultural land owned by aitse owners was bought before
1985 (see Figure 4.2). The high proportion of ateeowners is probably due to the older
age of land owners. Hence, age is likely to be ppnfactor in this study analysis, explaining
the differences between owner operators and alessenteers. As mentioned in Chapter I,
attitudes toward conservation could differ amongnger land owners (who are likely to be
owner operators) from older land owners (who &elyito be absentee owners); this is one
of the hypotheses of interest in this study. Acoaydo the data, owner operators owned
their farm for a shorter time relative to absermemers, who are, based on information in
Table 4.6, elderly, with a higher percentage bémgales, having less education, being non-
farm residents, and who might have bought or inéerheir land recently. Table 4.9
summarizes the demographic and behavioral diffe®between owner operators and

absentee owners (see Sectidr6.c).
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Figure 4.2 Time of land acquisition among land owns
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Survey data was analyzed as if it were obtainesh facsimple random sample of land
owners in the eight counties, although a hierastliampling scheme was actually used. To
maintain confidentiality of the respondents anéncourage their response, the returned
survey forms did not contain any information thatild identify either the respondent or the
section or township. Consequently, adjustmentshiehierarchical sampling scheme could
not be made. The exclusion of such adjustmentsidgmat unduly distort the significance of
test results, since sampling from every townshig aounty produces less variable results
than a simple random sample of land owners in thiaty. Therefore, any increase in

variability resulting from selecting just one seatifrom each township is negligible.
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IV.5 Data Definition, Measurement and Descriptive tistics
To conduct the empirical model discussed in Chdpitehe required data were chosen
based on the literature and the scope of this study
IV.5.a Explanatory variables (expected impacts)
These data are organized under three separatesgimugimplicity. Each group of data is
included for the following reasons:

IV.5.a.i Demographic factors
Previousstudies [Rahm, M.R. and Huffman, W.E. (1984), NorR.E. and Batie, S.S.
(1987)] have considered the demographic detailarafers: age, farm/residence proximity,
education and gender. These demographic factorssackas proxy for possible differences
in attitudes among farmers regarding technologytdo.
Age (q)
The impact of age on decisions to adopt consenvatiactices has not been uniform.
Different studies have reported different resuiessed on location and type of farming
activity. However, evidence from studies such a@@ma, O. et al. (1999) has suggested
that younger land owners are more receptive tmadrange of conservation practices.
Other studies [Nowak, P.J. and Korshing, P.F. (J98&ave differentiated the age impact,
based on types of conservation practices. Someesthdve found that older farmers are
more likely to adopt conservation tillage technigj{idoover, H. and Witala, M. (1980),
Lasley, P. and Nolan, M. (1981)], grassed waterveags strip-cropping [Nowak, P.J. and
Korshing, P.F. (1981)]. Hence, the influence of agpen land owners adopt conservation

practices is mixed [also see Cary, e{2002), Curtis and Byron (2002), Latta, J. (2002)].
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MeasurementDuffy, M. and Smith, D. (2007) classified land o&vs into three
categories: ‘early stage’ {g(less than 34 years), ‘mid stagei J(34—65 years) and ‘late
stage’ (gy) (more than 65 years). The survey used here issrarilar to Duffy and Smith’s
data, and therefore follows the same method of ureasent.

Age is an ordinal-level variable with values of<B% years old), 2 (35-64 years old), and 3
(65+ years old). These values were used whenladiloy the tau-b measures of association
discussed in this chapter. However, within thetloegression models in Chapter V

this variable will be represented by a set of 2 thynwariables: gla (1 if 35-64 years old, 0
otherwise) and qlb (1 if 65+ years old, O otherjviskhis leaves "younger than 35 years
old" as the baseline category for the age variable.

Gender (g)

Very few studies have examined the role of womeganding adoption of conservation
practices. So, their role has generally remainediean. Since female owners comprised 28
percent of the respondents in this survey, idemifyhe role of gender in conservation
practice adoption here is necessary. It is impottanote that even though a female might
own a piece of land, it still could often be marcd® or rented out to male tenants—a fact
which shows the difficulty of ascertaining the roliegender.

Measurementthe variable is relatively easy to code. Femaihellowners were coded
as 1, and male land owners were coded as O.

Education (g)
Land owner education level is considered as a ptoxjeir ability to collect and

process information about new conservation tectgiedoeffectively. Theoretically, the
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education level reflects the quality and exterfiirhan capital. It would be expected that
more education would correlate with a more positipact on adopting new (cost saving,
profit enhancing) conservation technology. Howetlggre is slight counter-evidence to this
claim, which can be attributed to the combined iotpaf education and experience in
farming [Marsh, et al. (2000)].
MeasurementThe responses to the question ‘what is your edutédvel?’ were coded into
3 categories: ‘high school and below,'gost high school —two years degrees gnd
‘bachelor’s degree and highegiq The extremes—Iess and highly educated land waser
education level were differentiated from the mashmon-post high school degree. Similar
to ‘Age’ factor, Education is an ordinal-level vanie with values of 1 (high school and
below), 2 (post high school-two year), and 3 (bémf®degree and higher). These values
were used when calculating the tau-b measuressotedion discussed in this chapter.
However, within the logit regression models in Cleay this variable will be represented by
a set of 2 dummy variables;sg1l (post high school degree, 0 otherwise) andXif
bachelor degree and higher, O otherwise). Higlaicand below in this case would be base
category for the education variable.

IV.5.a.ii Economic Factors
Land held free of debt
Owners with a high level of debt on their land wbbe more concerned about the costs of
conservation practices. If they adopt any, theyhméaglopt only inexpensive conservation
practices, since the financial burden would be lowégher amounts of debt have been

found to negatively impact farming [Clearfield,&d Osgood, B.T. (1986)]. Hence, we
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could expect a negative impact, due to higher w€land owner debt. So, the expectation
about landowner behavior due to debt is mixed, deipg on both the level of debt and the
cost associated with adopting conservation teclyyolo
MeasurementThe variable was coded to differentiate betweendéiee of debt (g1) and
being in some kind of debt £€0), due to borrowing money either by using mortgaga
contract to purchase their land.
Income or investment reason to own the lanjl (q
Vanclay (2004, p. 214) has stated that prioritieglerstanding problems inherent to
conservation and value systems (economic versugommomic) vary among land owners.
The current study is one of the first that aimglentify the economic and non-economic
reasons for owning and conserving land in lowar#ason for owning land can potentially
impact decisions to adopt conservation technol&gnpell, D.J. et al. (2006)]. Pannell
further found that even land owners who do not easj@® monetary returns from their land
may not adopt conservation practices if those mastvere to cause an economic loss—
hence, the economics (cost-effectiveness) of coatien practices becomes more
fundamental. This reasoning also shows that fand tavners whose primary objective is to
earn money from agriculture might do well to adombservation practices if the adoption of
conservation practices increases farm productavity profitability.

Measurementthe measurement of this variable closely followsslstudy of Duffy
and Smith, (2007). Reasons for owning land have beded as follow: ‘income or
investment reason to own the lands<{), and land owners who own land for other reasons

such as family values and sentimental attachmeantbas ‘family sentimental’ §g0).
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Owned agricultural acres: Acreagegjq

Farm size and the use of conservation practicesnme of the studies showed positive
impact on the adoption of conservation practicesgbk, P.J. and Korsching, P.F. (1981),
Abd-Ella, et al. (1981), Carlson, J.E., et al. (P& oughenour, C.M. and Kothari, K.B.
(1962), Ervin, C.A. and Ervin, D.E. (1982) and Pamp. and van Es, J.C. (1977)]. Bigger
farms grossed higher incomes, enabling the implégien of conservation practices. The
economies of scale have also been cited as a réasthre bigger farms to adopt
conservation practices [Abadi Ghadim, et al. (2D3pwever, there has been ambiguity in
the effect of an increase in farm size on the ille@d of adoption practices. The ambiguity
comes from: (1) unlike large farms, where the e®&tw due to the economies of size and
technology advancement, small farms will be limite@dopting new technologies, due to
information costs and large transaction costs wlagklatively expensive compared to big
farm that can afford it due to its bigger retumngg2) small farms may be limited by the
expensive practices, since their turnover is nghhif technology is adopted (but results in
failure), losses would be small when comparedngeldarms [Just, R., et al. (1980)]. Also,
bigger farms may not have time to adopt a consiervaheasure if it takes more labor or
time in the field.

Measurementowned agricultural acrgé\creage) is classified into four categories in
accordance with the same classification that tlf8¥ 20SDA-ERS census used: (1) farms
with fewer than 100 owned agricultural acreg,(¢R) owned agricultural acres between 101
and 500 acres §g); (3) owned agricultural acres between 501 an@d.dxres (g);

(4) owned agricultural acres with more than 1,00@s (gc). Survey data showed that 19
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percent of the respondents’ owned 100 acres or38sgercent between 101 and 500 acres,
16 percent between 501 and 1,000 acres, and quaydgnt owned over 1,000 acres. Most of
the land owners’ acres ranged between 100 and 3€@8. As previously mentioned with
the ‘Age’ and ‘Education’, variables, the acreageable is an ordinal-level variable with a
value of 1 (acreage fewer than 100), 2(acreagebD0)- 3 (acreage 501-1000) and 4
(acreage more than 1000 acres). These values wedenhen calculating the tau-b measure
of association. However, within the logit regressmodels in Chapter V, this variable will
be represented by a set of three dummy variabigsl@creage owned between 101 and
500, 0 otherwise),gg=1(acreage owned between 500 and 1000, O otherwige) (acreage
with variable. more than 1,000, O otherwise). Ageskess than 100s@ould be base
category for acreage

IV.5.a.iii Land ownership factors
Type of ownership (owner operators or absentee wyize
A few studies concluded that owner operators use monservation practices than
absentee owners [Abd-Ella, M.M, et al. (1981), €aml| J.C., et al. (1981)]. But this pattern
is not universal. As mentioned in the literatureiee/, some practices, such as conservation
tillage, were adopted more often by tenants thanessv Hence, the results differentiate
between who owns and who operates the land canxse pwith regard to adoption of
conservation practices—especially since there ismah reference in the literature to
absentee owners. The expected impacts of the fypsrership on the adoption of

conservation practices and programs, as well & ¢dlstors, are given in Table 4.5.
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Measurementto identify the difference between owner-operatord absentee
owners, data were divided into two major categot@sed on the following survey question:
‘Do you farm this property yourself?’ The respontdanho answered ‘yes’ (34 percent) were
defined as owner operators (Z=1); those who ansivace (66 percent) were considered to
be absentee owners (Z=0). Five percent of sunaporeses were not included in this study,
since they did not answer the question.

Farm/residence proximity &)

Literature shows that physical proximity to othdppters, and the distance of the property
from an information source, have a positive immgacadoption of conservation practices
[Hagerstrand, T. (1967), Ruttan, V.W. (1996) an&mden, F.H., et al. (2006)].

Measurementtn this study, proximity is measured by the clasenof the location of
land owners’ residency to the farm land. The assiomis that proximity affects adoption
attitudes: if land owners reside close to farm Jahdn they are more likely to be aware of
the condition of the land, which will likely spurém into action to conserve, if need be. This
factor coded as follow: landowners live in: farmroral area (g), town (), and in a city
(dso)-

Farm/residence proximity is ordinal-level variable. use tau-b measure of
association in this chapter, the following ordell i considered: Landowners ‘live in a
farm or rural area’ (1), ‘in nearby town’ (2), ‘Bvin a city’ (3). In Chapter V this variable,
however, will be represented by 2 dummy variabteflow: gg.=1(landowners live in a

nearby town, 0 otherwise)ggr1(land owners live in a city, O otherwise), whlehaves land
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owners who live on a farm or a rural area as tlse lgaroup for the farm/residence proximity
variable.

Structure of ownership ¢

The extent of family participation in farming arahtl management decisions depends on the
method of owning the land such as spousal partiggrsbilective ownership within family,
and so on. Some studies have shown a statistsigiyficant impact of these methods of
owning the land on adoption of conservation prastidf there is a common future plan and
aspiration among family members, the use of comdenv practices were more likely to be
adopted [Abd-Ella, M.M., et al. (1981), Carlsork.Jand Dillman, D.A. (1983)]. Especially,
land managed by married couples was found to bserwved better [Abd-Ella, M.M. et al.
(1981)]. Hence, joint management can promote adot conservation technology
adoption.

MeasurementSurvey data found 31 percent of respondents agaoier (g); 38
percent are joint owners (husband and wifg))(@nd 31 percent hold the land under
different titles (Tenancy in Common, Partnershipdél), Life Estate, Unsettled Estate,
Trust, Corporation, LLC, LLP, Limited Partnershijgy),. These later categories were not
frequently reported, so the data regarding thetssgoaes are grouped together under ‘other’,
including holding land in a trust. This variableaiso an ordinal-level variable with a value
of 1 (1) for Sole owner, (2) for spousal joint owstap, and (3) ownership under trust and
others. These values were used when calculatintathb measure of association. However,

in the logit model, this variable will be represshby 2 dummy variables in chapter V:
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Qoa=1 (spousal joint ownership, 0 otherwise)=d (ownership under trust and others, 0
otherwise) which leave sole owneyag base group for the structure of ownership veriab
Knowledge about cost-share programsy)q

Adoption of new technology is considered by marsgegchers to be a learning process, with
two distinct aspects [Abadi Ghadim, A.K and Panri2ll. (1999)]. The first step in this
process is to collect and evaluate new informatwayided the owner with a better
understanding of the new technology [Marra, M.,rigdnD.J. and Abadi Ghadim, A.
(2003)]. The second step is fostering the abilitgt akills of land owners to use technology
on their land, based on their own situation [T&ur,Stemberg, M. and Hochman, E. (1990)
Abadi Ghadim, A.K. and Pannell, D.J. (1999)]. Tslisp needs more knowledge about how
to apply these new technologies efficiently.

Land owners will reduce the uncertainty about thie@me of the new technology
when they accumulate enough knowledge, increasprtimbility to adopt and improve the
quality of their decision [Pannell, D.J., et.al0o(B)]. So, information is important, and is
expected to have a positive impact on decisior&ltpt new technologies. Land owner
knowledge of government cost share programs pravédve a positive association with
education [Ervin, C.A. and Ervin, D.E. (1982), TaylD.L. and Miller, W.L. (1978)]. More
broadly, however, there is little research on tineal impact of knowledge about these
programs on adoption of conservation technologys tbwners’ adoption practices in this
case are unknown. In this study, land owners wiawkabout cost-share programs are coded

(q10=1), and those who do not are coded=8).
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Future plan: Plan to bequeath, will or give the ¢hto family (F)

Future plans and intentions for using land seehate a crucial impact on adoption
of conservation practices. Older land owners whenid to bequeath their land to family
members, and who do not highly emphasize the mpnagpect (costs and returns) of
conservation practices, were found to be moreyik@ladopt conservation practices [Gasson,
R. and Errington, A. (1993)]. The main reason fos attitude could be that such land
owners value the non-economic value of conservatiore than its costs. In addition, land
owners who plan to sell their land might not beiiasted in holding the land for economic or
personal reasons—hence, their attitudes towardtisdpgonservation practices also change.
Also, landowners whose intention is not to retaimd under farming are less likely to adopt
conservation technologies.

MeasurementExisting literature suggests that owners whosenitiin to keep land
for their family members after them are more likelyadopt conservation practices. Survey
data on future plans was grouped into two categoipdans to bequeath, will or give the
land to family or other, (F=1), and owners who ntgo ‘sell the land’ (F=0).

The expected effects based on the literature sktle@planatory variables are listed

in Table 4.5.
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Table 4.5 Expected signs based on previous studies the estimated regression

coefficients for the explanatory variables

Variable Expected sign
Demographic factors
Age (@) -+
Gender (g) -[+
Education (g) +
Economic factors
Land held free of debtgy +
Income or investment reasons to own the land -/+
Acreage (g -[+
Land ownership factors
Type of ownership(OO ‘Z=1") vs. AO ‘Z=0') -+
Farm/residence proximity -+
Structure of ownership -+
Knowledge about cost share program)(q +
Plans to bequeath, will or give the land to +

IV.5.b Description and measurement of the dependemariables

This study used five dependent variables to andlyaeughly the adoption behavior of

conservation practices and programs.

IV.5.b.i Adopting conservation practices or program Adopt at least one or more

CP

To measure the willingness of land owners to adopservation practices, the variable

‘Adopting conservation practices or program’ hasrbereated, indicating whether land

owners have adopted or used at least one or mosea@tion practices, or possessed land

under a conservation program. This variable aggesgall responses, including adoption of

terraces, drainage tiles, grassed waterways, sekgeustream banks, conservation tillage

and conservation programs. It is coded as, “1Ignfl owners have conducted at least one or

more practices and, “0”, if not.
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IV.5.b.ii Adopting expensive conservation practices
The cost and benefits derived from conservatiootfmes are diverse. Since economic
variability (costs and benefits) was found to pdakey role in adoption decisions,
differentiating these conservation practices bysosuld yield additional insight. The two
high-cost conservation practices in lowa are coradEm drainage and terraces.
Conservation drainage serves as a method to reexwess water from the tile, and reduce
the nitrate load and other pollutants carried ja@ht water bodies [Minnesota Department
of Agriculture, Conservation Practicé$]Terraces serve to stop or slow soil erosion and
rapid surface run off in hilly cultivated areas €Tinstallation of these two practices costs
between $350-400 per acre and their benefits areedeover the long-term, extending into
decades. Hence, they can be classified under ‘sxygenrlong-term’ practices. Thus, this
study aggregates responses for adopting terrackegraimage tiles into a code of “1” if such
technologies are adopted, “0” if not.

IV.5.b.iii Adopting inexpensive conservation practces
Land owners would obviously treat expensive coretéa practices differently from that of
others such as grassed waterways and seeded deavndianks. The latter set is grouped as
‘inexpensive—short-term’ conservation practicesiohusually range in cost from $50-100

per acre, with benefits lasting over a few years.

13 More information about conservation drainage foandheMinnesota website.

http://www.mda.state.mn.us/protecting/conservaficactices/consdrainage.htm
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IV.5.b.iv Adopting conservation tillage
Although a type of conservation practice, conséoviillage differs from others in that it is
usually less expensive than others, and enables sost-saving for land owners. Other
conservation practices, whether expensive or inesige, incur additional costs. Hence, the
adoption of conservation tillage is considered sstpdy from other practices

IV.5.b.v Have land enrolled in a conservation progam
Although having land enrolled in conservation peogris not solely dependent on a land
owner’s willingness to set aside part of his orlaed, environmental circumstances, such as
the level of soil erosion, are important determtsaklowever, with the high market
incentives—that is, high level of commodity pricelsrd owners may keep their land under
production, even though it is highly eroded. Tipegticipation in conservation programs
reflects land owner awareness not only of enviramalgroblems, but also the impact of
monetary incentives to remove the land from pradact
IV.6 Descriptive Statistics
The Kendall’s tau-b test is used to measure antbexghe relationship among explanatory
variables. It measures the strength of associatienoss-tabulated data, and is often, but not
limited to 2-by-2 tables. Few variables in the dsgtiused in this study are not binary—most
fit neatly into binary terms. Kendall’s Tau-b wased as a measure of association that can
work with all data, and is not limited to 2x2 tahle
Tau-b is computedds the excess of concordant over discordant p&fB), divided by a
term representing the geometric mean between thdeauof pairs not tied on X{Xand the

number not tied on Y §Y); tau-b = (C-D) / SQRT[((C + D + ¥)(C + D + Xp))]”. Where C
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is the number of concordant pairs; D is the nundbeliscordant pairs, Tx denoted the
number of pairs tied on X Ty denoted the numbegaifs tied on Y, so,[C+D+Yo]=[ n(n-
1)/2-Ty] and [C+D+X0]= [n(n-1)/2-Tx] where is n imumber of observatiol.[ Agresti.Alan
and Finlay.B (1986) p:220-230]
IV.6.a Measure of association of the independent viables by type of Ownership (AO

or O0)
The Tau-b values range from -1 (100% negative @$oc) to +1 (100% positive
association). A value of zero indicates the absehessociation. The level of association is
measured as follows: less than 0.2 = a weak refsttip, 0.21 to 0.49 = a moderate
relationship, > 0.5 and above = a strong relatignphcock, A.C. (2008) p.122]. Table 4.6
displays the tau-b test to measure the significafcemographic and behavioral differences
between AOs and OOs.

The relationship between AOs or OOs with age isenaie to strong, and it is
statistically significarit (tau-b=-0.45). A negative sign indicates the iseeassociation
between land ownership type and age. In other wdé@s tend to be older than OOs. The
same association applies for gender. Female AOQsmilier female OOs (tau-b=-0.31). The
association is moderate between gender and bei@geaor AO. Regarding location,
absentee owners tend to live in places far fronr faam, in towns or cities, compared to

OOs (tau-b=-0.37). The association is moderatestatistically significant at the 5 percent

1 For more information see the book of Statisticaithwds for the Social Sciences

!> Note: Z = est/ ASE where est=tau-b, and ASE is asymptotic standaad ef the estimate. If the
estimated Z is greater than the statistic Z atr6gy significant level (1.96) then the associat®statistically
significant at 5 percent significant level.

Estimation in bold are significant at 2 tailed tasb percent significant level.
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level. Type of ownership-the relationship betweemb AO or OO and acquiring
information regarding cost share programs is maddtau-b= 0.22), and statistically
significant. Owner operators (OOs) tend to know emalvout these programs than do AOs.

A significant level of association exists betweesCand AOs regarding their debt
level. The negative tau-b (-0.29) indicates thatsA€énd to own their land free of debt more
than OOs. Although the association is not signifigand is weak, both OOs and AOs plan to
give or bequeath their land to a family member.

In conclusion, OOs and AOs are statistically défarin their age, gender, place of
residency, method of owning the land, their knogketevel about cost-share programs, and
the level of debt. Expanding this method to vetifg association level among these variable,
e.g. the association between age and place oeresicand so on is interesting to understand

the land owners’ characteristics and it is discds$sehe next section.
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Table 4.6 Percentage of land owner characteristicdtween absentee owners and owner
operators—with tau-b test results

Absentee Owner
owners operators
(AO) (00) Differences Tau-b

Demographic factors

Age: <35 =1 2 5 -3 -0.45(0.056)***
35-64=2 27 75 -48
>64=3 71 20 51

Gender Male =0 62 91 -29 -0.31(0.05)***
Female=1 38 9 29

Education: High school and less=1 45 42 3 -0.09(0.06)
Post high school=2 34 22 12
Bachelor degree and higher=3 22 37 -15

Economic factors

Land held free of debt: Fully paid =1 86 60 26 QRO 7)***
Use contract or mortgage =2 14 40 -26

Income or investment reason to own

land=1 59 66 -7 -0.07(0.06)
Family sentimental=2 41 34 7

Acreage<100 acres=1 17 23 -6 -0.01(0.06)
101-500 acres=2 63 50 -13
501- 1000 acres=3 13 23 -10
>1000acres=4 7 5 2

Land ownership factors
Farm/residence proximit Farm or rura

area =1 52 90 -38 -0.37(0.04)***
Town=2 33 10 23
City =3 15 0 15
Structure of ownershifsole ownership =1 29 34 -5 -0.13(0.06)***
Spousal joint ownership =2 34 46 -12
Ownership under land trust, other =3 37 20 17
Know about the cost share program 60 81 -21 0.Qaye*
Plan or bequeath the l¢ to family or
other=1 74 81 -7 0.08(0.06)
Note: ASE (asymptotic standard error of thiéneate) is reported in the parenthesis along thighTau-b
estimate.
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IV.6.b Measure of association among the independerégriables

The level of association among independent varsatalaged from weak to moderate
(Table 4.7). Age is associated negatively with edioa. The level of association is
moderate, meaning that young land owners showralbigel of education (tau-b = -0.31),
while older land owners show low levels of eduaatio

This has an implication on the place of resideheyd owners who have attained
high levels of education tend to live in towns ities. The association, though, is fairly
weak, where tau-b is 0.18, but it is statisticallynificant at the 5 percent level. Elderly land
owners tend to live in the city; while the assdoiats not strong between place of residence
and age, it is statistically significant (tau-b 290).

The other significant association shown in Tableig between age and the level of
debt that land owners have incurred to purchase More elderly land owners own the land
mostly free of debt — paid fully for purchasing thad (tau-b = 0.40) compared to young
land owners who used mortgage or contract to fiedheir purchase.

Sole land owners own agricultural acres of gresiteg (tau-b =- 0.2) than joint
owners, such as husbands and wives or any othéodgebdf owning the land. Owners with a
higher number of owned acres tend also to knowerttan other owners about cost share
programs, the association is positive and stadifisignificant (tau-b = 0.34) between large
owned agricultural acres and knowledge about suogirams.

Size of owned agricultural land also varies ama@mgllowners based on their reasons
for holding land. Land owners who use their lang@oerate income mostly have small-

sized farms (tau-b = -0.17). This association iakydut statistically significant. Although
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the association is weak but significant, older lamahers tend to have larger owned
agricultural land than young land owners (tau-b2prbay be through either accumulation of
land or wealth over time.

In conclusion, the data shows levels of associaimong the independent variables
ranks between weak and moderate. This suggestth#ratis no serious problem with
multicolinearity in the data. However, while mutilmearity does not cause bias, its
existence can cause the estimated coefficient tedsesignificant even with high model
goodness of fit. Thus, when the variables’ impareademands they be included,
econometricians usually trade-off between signifceaand the importance of including these
variables i.e. if the variable is highly associateth another, then there is a level of
multicolinearity but since the variable is essdraial it is an important factor then the
econometrician will keep the variable resultingawer significance than would be the case
of taking the variable out of the model.

The relationships among the dependent variabldseli to explain the difference in
the decision processes regarding adopting consenvaitactices among land owners, in
general, and between owner operators and absentess) in particular. Dummy variables
will be created for the ordinal variables for tllldwing reasons: in order to capture specific
impact of each category of these variables. Fomgka age was classified into three
categories to capture the impact of early vs. msdold age owners, if the age used as
continuous variable then we would just be ableaimgare the impact of the increase or

decrease in age. Second, encoding the independealbles as dummy variables in logistic
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regression model facilitates the interpretation ealdulation of odds ratios and increases the

significance of the estimated coefficient [Garai@gbusan and A. Sharma (n.d.)].
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Table 4.7 Measure of association among the indepegrat variables: tau-b(upper right) and Z (lower left) statistics

Income or Plans to
Land Investment Farm/ Knowledge of bequeath, will or
Z tau-b
free of  reason to own residence  Structure of cost share give the land to
Age Gender Education debt the land Acreage proximity ownership programs family or other
Age 1 0.22 -0.31 0.40 0.11 0.12 0.21 -0.01 0.05 -0.05
Gender 3.73 1 0.07 -0.21 0.02 -0.014 0.18 -0.07 -0.14 40.0
Education -5.38 1.18 1 0.07 -0.02 -0.08 0.8 0.1 -0.08 -0.01
Land free of debt 7.23  -0.41 1.07 1 -0.09 -0.06 -0.12 0.09 -0.02 -0.01
Income or Investment
reason to own the
land 1.75 0.28 -0.25 -1.61 1 -0.17 0.03 -0.01 -0.16 -0.05
Acreage 199 -0.22 -1.3 -0.97 -3.56 1 -0.07 -0.2 0.34 0.1
Farm/residence
proximity
3.61 2.74 3.09 2.18 1.54 -1.28 1 0.01 -0.12 -0.07

Extended of
ownership -0.08 -1.04 1.82 1.64 -0.13 3.4 0.16 1 060. 0.08
Knowledge of cost
share program 0.73 -2.04 -1.25 -0.37 -2.5 6.42 1-0.8 0.98 1 0.04
Plans to bequeath,
will or give the land
to family or other 0.82 0.53 0.14 -0.15 -0.85 1.72 1 1.25 0.59 1

Note: Z = est/ ASE where est=tau-b, and ASE is asymptotic standaicdl ef the estimate. If the estimated Z is gre#itan the statistic Z at 5
percent significant level (1.96) then the assoaiais statistically significant at 5 percent sigzaht level.

Estimation in bold are significant at 2 tailed tasb percent significant level.
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IV.6.c Measure of association among the dependenanables
Unlike the independent variables, the associaiongng dependent variables are not statistically
significant, except between “Adopting expensive @RY “Adopting inexpensive CP” and
“Having land enrolled in conservation” (Table 4.8he tau-b measure of association is 0.35, and
is significant at the 5 percent level between “Afilogp expensive CP” and “Adopting
inexpensive CP”. Thus, farmers who tend to adopegrgive are likely to adopt inexpensive
conservation practices. The association betweeve land enrolled in conservation programs”
and “adopting inexpensive conservation practicesfioderate and statistically significant at the
5 percent level (tau-b=0.29). This means that adgphese conservation practices would not
hinder have land enrolled in conservation prograinen there is a need for being enrolled in
these conservation program.

The strong association between “Adopting consemairactices or program”—adopt at
least one CP—dependent variable and “Adopting esiperCP”, “Adopting Inexpensive CP”
and “Having land enrolled in conservation prograsndue to the nature of the “Adopting
conservation practices or program—adopt at least@R’ variable as an aggregated measure.
As mentioned earlier, this variable was createshéasure the overall willingness of land owners
to adopt conservation practices. Thus, it is exggethat this “Adopt conservation practices or
program—adopt at least one or more CP” variablelavassociated strongly with the other

dependent variables.
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Table 4.8 Kendall's tau-b test results as measured association among the dependent

variables
Adopt Cp
or . Adopt Adopt Adopt Having Ia_n d
program. expensive inexpensive conservation enrolled in
i Adopt at . conservation
Z tau-b least one CP CP tillage program
CP
Adopt Cp or program:
Adopt at least one CP 1.00 0.52 0.50 0.07 0.39
Adopt expensive CP 10.45 1.00 0.35 0.06 0.08
Adopt inexpensive CP 11.15 5.78 1.00 0.002 0.29
Adopt Conservation 1.19 0.86 0.03 1.00 0.02
tillage
Having Land Enrolled in 98 126 48 031 1.00

Conservation programs

CP: Conservation Practices; Bolded numbers aristitatly significant

Finally, Table 4.9 lists all of the dependent amdiependent variables, with their

corresponding measurements, that have been usleel iagression model to define owners’

behavior regarding adoption of conservation tecbgyl Table 4.9 also displays the coding

method and letter for each variable, and spedifiedasic group compared in the case of non-

binary variables.
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Table 4.9 Definition of variables used in modelinghe decision for adopting conservation
technology model(s)

Variable/parameter Definition
Dependent variables Adopting conservation practices or program :Adaptinleast one or
C, more conservation practices (Yes=1,No=0)
C, Adopting expensive conservation practices Yes(= 1, No = 0)

Cs Adopting inexpensive conservation practices eq¥ 1, No =0)

Cy Adopting conservation tillage (Yes=1,No =0)

Cs Having land enrolled in conservation programseg¥ 1, No = 0)

Demographic  factors Age (early stage <34 = 1, 0 otherwise) BASE GROUP

01
J1a Age (mid-stage 35-64 = 1, 0 otherwise)
J1b Age (late stage >65 = 1, 0 otherwise)
g2 Gender (female =1, male=0)
03 Education (High school degree or less = 1,0 otls\BASE GROUP
O3a Education (Post high school training and less & dtherwise)
J3b Education (Graduate degree and higher = 1, 0 wibey
Iil(:onomlc factors Land held free of debt (free of debt =1, O othee)is
Us Income or investment reason to own the land =dth@rwise
U Owned agricultural acres (<= 100 acres = 1, O otisef) BASE GROUP
Oz Owned agricultural acres(between 101-500 = 1h6ratise)
Jsb Owned agricultural acres (501-1,000 = 1, O otheavi
Jsc Owned agricultural acres (>1,000 = 1, 0 otherwise)
fLand ownership Owner operator = 1, Absentee owners = 0
actors Z
Farm/residency proximity (Live on farm or in rueaka = 1, 0 otherwise
Ge (BASE GROUP)
sz Farm/residency proximity (Live in town = 1, O othwse)
Jsb Farm/residency proximity (Live in city = 1, O otiagse)
Extended of ownership (Sole ownership = 1, O otieBASE
Go GROUP)
oz Structure of ownership (Joint ownership =1, O pihee)
Qob Structure of ownership (Others, including trusk, otherwise)
O10 Knowledge of cost-share program = 1, O otherwise
Plans to bequeath, will or give the land to fanoityother = 1, 0
F otherwise
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IV.6.d Data description for the rest of the surveyguestionnaire

The following discussion analysis some of the ottega gathered in the questionnaire but not
used in the descriptive statistics tests nor thdetieg. These summaries are provided for
further information regarding the differences beaw@&O and OO.

The most common rental method used by absenteersvathe cash rent (62 percent).
The crop share method accounted for 20 percentg®ab0). This difference might imply that
absentee owners do not want to be involved in factivities. This observation is further
supported by noting that most absentee owners tloseoprofessional farm managers, and leave
management decisions entirely to the tenant.

By definition owner operators are more involvedhair farm activities, and farm
revenue is commonly their main source of incomeweieer, 23 percent of them use professional
farm managers to help with their decisions. An ingoat difference between type of ownership
and level of direct responsibility for farm actiets emerges: absentee owners by and large leave
decision making to tenants regarding different fananagement practices, such as tillage
systems, weed management, crop residue and crgisal (Table 4.10).

Not surprisingly, 53 percent of owner operatorst tigeir farm daily, while 28 percent of
them visit their farm infrequently: about once parek. About one-quarter of absentee owners
visit their farm (23 percent) daily; similarly, omgarter (24 percent) of them visit their farm
once or twice per week.

Absentee ownership did not prevent such owners frsimg some type of conservation
practice or enrolling in conservation programs tysseven percent of them declared that they

had one form of conservation practice or anothed,38 percent had land enrolled in some
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conservation program. Similarly, 80 percent of omogerators adopted some type of
conservation practice, and 39 percent had landledrim a conservation program.

Both OOs and AOs engaged in conservation practicdsome type of land improvement.
Installation of terraces and drainage tiles wer@péetl both by owner operators and absentee
owners.

Both OOs and AOs are aware of the disadvantagelldfifage on the soil and,
ultimately, on crop productivity. The common tilagystem used in the surveyed areas is
reduced tillage; the no-till option was used mobtyyabsentee owners; however, a smaller
percent of absentee owners (4 percent) than oweator (9 percent) used full tillage.

In an attempt to better understand the impact ofesship on conservation, respondents
were asked “If you rent additional land, are thesdillage practices followed?”. For OO who
rent additional land, 87 percent said they didthsesame tillage practices regardless of whether
or not it was owned or rented land. The AO’s wheveered the question indicated 64 percent of
the land used the same tillage system.

Finally, owner operators and absentee owners tetaded slightly different in their
marital status, in that the majority of owner opers (83 percent) are currently married, whereas
66 percent of absentee owners are married. Fortippd#ls of owners, a small percentage of each
indicated being divorced or widowed. The study atsticates that OOs are younger than AOs,

and 22 percent of AOs are widowed.
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Table 4.10 Percent of Absentee Owners and Owner Ogors by Responses

Absentee Owner
Owners (AO) Operators (OO)

*Method of receiving information regarding land management

Newspaper, radio, TV 30 43
Magazines, periodicals 30 54
USDA/Natural Resource and Conservation Service 29 1 5
USDA/Farm Service Agency 43 61
State of lowa 8 11
County Extension 27 39
Farm manager 11 5
Neighbors 14 26
Tenant 46 5
Internet 6 19
Other 9 9
Preferred way to receive information regarding theproperty

Direct mailing 50 45
Fact sheets 2 2
Radio/TV 3 2
Newspapers 5 2
Videos 0 0
Dealers/salespeople 1 2
Library 1 0
Internet 0 5
Other 5 5
Do not answer 25 38
Method of renting the land

Cash 62 N/A
Crop share 20 N/A
Land is custom farmed for me 2 N/A
Other 9 N/A
No answer 6 N/A
Professional farm manager

Use 4 2
Do not use 90 23
No answer 5 71
Who Makes the decision regarding tillage system

Owner 15 83

www.manaraa.com



82

Table 4.10. (Continued)

Absentee Owner

Owners (AO) Operators (OO)
Tenant 54 3
Joint 18 3
Farm manager 1
More than one party 7 3
No answer 6
Who Make the decision regarding weed management pgoam
Owner 11 83
Tenant 57 3
Joint 16 3
Farm manager 3 1
More than one party 9 2
No answer 4 8
Who Make the decision regarding crop residue manageent
Owner 11 79
Tenant 58 3
Joint 16
Farm manager 3 1
More than one party 9 2
No answer 3 12
Who Make the decision regarding crop rotation
Owner 10 79
Tenant 59 3
Joint 16
Farm manager 3 1
More than one party 10
No answer 3 10
Who Make the decision regarding crop selection
Owner 9 81
Tenant 62 3
Joint 14
Farm manager 3 1
More than one party 10
No answer 3 11
Number of visits to the farm
Never 6 3
Once or twice 24 3
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Table 4.10. (Continued)

Absentee Owner
Owners (AO) Operators (OO)
Once a month 15 7
Once a week 25 28
Daily 23 53
No answer 6 6
Are there any conservation practices used (CP)
Use any CP 67 80
Do not use any CP 13 9
No answer/Unclear answer 19 11
Land in Government Conservation Program
Have land under conservation program 38 39
Do not have land under conservation program 48 58
No answer/Unclear answer 13 3
*Improvements to the land
Installed or mended fences 46 48
Installed terraces 36 25
Installed drainage tile 43 46
Removed unused buildings 50 48
Removed fences 46 64
Removed living or dead trees 55 68
Installed grass waterways 43 46
Seeded downstream banks or other sensitive areas 28 35
Other 9 14
Tillage System used
No-till 24 16
Modified no-till 13 7
Reduced tillage 34 37
Full tillage 4 9
No answer/multiple answers 26 30
Tillage System in the rented land (as a % of peopMho respond
to this question)
Use the same tillage system as owned land 64 87
Use different tillage system from owned land 36 13
No answer/Unclear answer/ Did not rent additioaatl 62 38
Have you ever considered installing a conservatigoractices but
did not because of the expenses?
Yes 20 28
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Table 4.10 (Continued)

Absentee Owner
Owners (AO) Operators (OO)

No 69 61
No answer/Unclear answer 10 11
*Future Plans for the property

Will it to family 67 71
Will it to other 4 4
Give it to family 19 21
Give it to other 2 1
Sell it to family 22 28
Sell it to other 17 16
Put it in trust 33 30
Do something else 5 2
Marital Status

Married 66 83
Separated 0 0
Divorced 2 7
Widowed 22 2
Single/Never been married 5
No answer/Unclear answer 3

*Note: These answers do not sum to 100 percent since thgtion exists to choose more than one
answer , so some of the respondents chose more thare, in this case this observation

counted more than once.
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CHAPTER V. EMPIRICAL RESULTS AND ANALYSIS
V.1 Introduction
Analyses of factors that determine land ownersigiecs to adopt conservation practices in
lowa were conducted using econometrics estimatiohaalysis. This chapter presents five
econometric models of conservation adoption deessiand discusses the estimated results. The
estimations are for 10 equations, based on logdetso Section V.2 presents the empirical logit
model results. Section V.3 summarizes the restiliseologit regression. Specifically, Sections
V.3.a-V.3.e use the 5 empirical models discusséchiapter 1V.
V.2 Empirical Logit Model Results and Analysis of Aloption of Technology
Logistic regressions were estimated For the conabafiect of all variables), land ownership
(2) and differences in adoption of conservatiorcpcas (&), (See Chapter IlI).

The hypothesis testing was conducted on the logdehresults obtained from the five
models (Adopting conservation practices or progrAdopting at least one or more CP ,
Adopting expensive conservation practices, Adopinmexpensive conservation practices,
Adopting conservation tillage and Having land ele@lunder conservation programs), which
produced 10 equations (5 for baseline and 5 extenuelel). This structure is necessary for
testing the statistical significance of the paranestimates and the overall significance of the
model. To compare between two equations for eaafehic. for example “Adopting expensive
CP” using baseline and extended equations, Akaike& AIC (An Information Criterion) was
used. AIC is not a hypothesis test, but a toohfiodel selection. It estimates the appropriate fit
of estimated models, and is commonly used to djaish between different models—the
smaller the AIC test, the better the model fit. Tohefficient and AIC were estimated using

STATA software.
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STATA estimation results list log odds ratios witlvalues. The statistical significance
of such results lies in deriving an estimated memastithe true representation of the population
in the sample. The value of p-level representscaedsing index of the reliability of a result: the
higher the p-value, the less the possibility thatdbserved relation between variables in the
sample is a reliable indicator of the same relagiorong the land owner population. For example
if the p-value is 0.05, then there is a five petgobability that the relationship between the
variables found in the sample due to sampling srror

To test the null hypothesis, the Likelihood RatesTwas used to measure the model's

ability to explain land owners’ adoption behavi@iven (in the null hypothesis) that all slope

coefficients are zero, in the base line md2lek 0,i =1,...k, and extended

modeld, = 0,i =1,...k, the LR statistics are distributed g8 with 10 (10 independent variables

used in the “baseline model”) and 17(17 indepethdanables used in the extended model when

the ownership factors are included) degrees oflfsee respectively. To test the statistical
significance difference between the base line ameheled model, the difference jy? for each

model was tested with 7 degrees of freedom of 108 Significance level. Importantly, this tool
will help to evaluate the land owners’ charactasstparticularly whether being an owner
operator or absentee owner plays a role in thesaecof adopting conservation practices.

In the logit model, there are different types o$tr#n R2, Likelihood Ratio chi2 (LR chi2)
and P-value. Unlike the R2 in the ordinary leastasg (OLS) regression model, where R2
consists of single indicators that tell us aboetpghoportion of variance accounted for by the
model. Likelihood Ratio chi square is the F raésttto a whole OLS model. In the logit model,

there is no single indicator in logistic regresdiat tells us everything about the model. So,
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different researchers use different Pesudo R2ceSineed to compare two models, and Pesudo
R2 is limited in its scope to the task at hand,dbiRsquare and AIC are used to compare
between the two logit models.

In all tables in this chapter, the first columnegwthe name of explanatory variables
included in the model estimation. The second colpn@sents the log odds ratios computed for
variables in the base line model as mentionederptlvious studies. The third column presents

the log odds ratios where land ownership variahtesncluded in the study. These tables also
include: AIC, difference iny?between the LR Test of the base line and extendamtbhand

number of observations.
V.3 Empirical Results
This section presents the data that suggest lane@oeharacteristics do influence decisions to
adopt conservation practices.
V.3.a Model 1: Adopting conservation practices or ppgram: Adopting at least one or more
CP
The empirical estimates of regression coeffici¢nét denote the log odd ratio to adopt or use
one or more conservation practices are presentédhle 5.1. The results show how land owners
view the whole set of conservation practices whemefits and costs are not differentiated; i.e.
all types of conservation practices are consideredpective of whether or not they are
expensive or inexpensive.

The extended model differs from the baseline mbglehcluding the owner

characteristics. AIC suggests that the extendedeimsa better fit for explaining land owners’
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behavior toward adoption of conservation practidés difference iny® between the two

models is significant at the 5 percent level sy dhé extended model will be discussed.

Model, including landowner characteristicEhe third column in Table 5.1 shows the log
odds ratios associated with land ownership factayg.odds ratios estimated for economic and
demographic factors remain relatively unchangednwéiedowner factors are added to the logit
model. ‘Land held free of debt’ and ‘income or istraent reason to own the land’ seem to have
more influence when the land ownership variablesragluded in the regression. The odds that
conservation practices are adopted on medium-$aedremain high related to other acreage. It
is significant at the 1 percent level. Small-andéa, sized owned agricultural land also have
marginally greater odds of adopting conservati@ciices than micro owned agricultural farm.

The conservation practices in general (i.e., thegpaidn of at least one or more CP) were
likely to be found in lands that owners hold fréelebt (log odds ratio of 0.92 positive;
significant at 5 percent level, means the log dddsdopting conservation practices for a
landowner how have no debt on his land purcha8&B higher than the landowner who has
some kind of debt).

The demographic variables, such as age and ednchtaw a positive effect on the
probability to adopt conservation practices. Howgegeaduate education degree does show a
marginal positive effect on the probability to atopnservation practices. This result is
supported by the existing literature [Marsh, S.P@nnell, and R. Lindner (2000)], human
capital accumulation—which helps farmers to assitaiinformation that leads to a positive

influence on conservation adoption.
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Table 5.1 Impact of land ownership on adopting conservation pactices and program:

adopting at least one or more CP (9

Explanatory Variables Baseline model

Model, including

owner
characteristics

Demographic factors

Age (BC: < 35 years old)
35-64 years (@) 0.97 (0.93) 0.85 (0.99)
=/>65 years (g) 1.48 (1.02)* 1.22 (1.11)
Female Gender (BC: male),fq 0.18 (0.40) 0.25 (0.47)
Education (BC: High school or lessk)q
Post-high school (two years){ 0.00007 (0.42) 0.34 (0.46)
Graduate and higher degreep]q -0.09 (0.45) 0.26 (0.5)*
Economic factors
Method of purchasing the land: 0.57 (0.47) 0.92 (0.52)**

Land held free of debt &
Income or investment reasons to own lang) (g

Size of owned agricultural land
(BC: <100 ac) (8

-0.70 (0.38)**

-0.95 (0.41)**

Small: 101-500 ac £g) 0.86 (0.42)*** 0.72 (0.46)*
Medium: 501-1,000 ac £g) 2.56 (0.82)*** 2.52 (0.91)***
Large: >1,000 ac ¢9 1.40 (0.86)* 1.47 (0.97)*
Land owner characteristics factors
Land owned and operated by owner-operator (2) 094.(0.544) **
Farm/residence proximity (BC: on-farm)s)q
In a nearby town Q) -0.69(0.48)
In a city (Gp) -0.46 (0.68)
Structure of ownership (BC: sole ownership)
Spousal joint ownership 4§ -0.43 (0.50)
Ownership under land trusts and otheks)(q -1.32 (0.53)***
Knowledge about cost-share program(s))(q 1.30 (0.44)***
Plans to bequeath, will or give the land to fan(iHy 0.29 (0.43)
Constant -0.33 (1.04) -0.85 (1.47)
Number of observations, N 234 234
LR Test (overall significance of regression) 21.54 38.13
Chi2 difference from base line model 16.59**
Akaike AIC 0.99 0.98

Note: standard error reported in parentheses

* ** *xk refer to significance at 10, 5, and 1 peent levels, respectively. BC = Base Category
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The land ownership characteristics variables wewad to have a significant impact on
the adoption of conservation practices. The logsadtio for type of landownership variable (2)
was estimated to be -1.098, and is significanthatst percent level. That means, when the land
status changes from absentee owner (explanato@bl@rZ = 0) to owner operator (Z = 1), the
log odds of “Adopting conservation practices orgyeon — Adopting one or more CP” decreases.
Contrary to the common perception that owner opesatonserve better than the absentee
owners, this survey result suggests that oncedgh@draphics, economic, and other owner-
characteristic factors are taken into accountpties of conservation adoption by owner
operators is less when conservation practicesargiadered in general irrespective of the type of
conservation practices. This is not as counteritingias it may seem: owner operators incur
comparably higher variable costs of farm productmte they are directly operating their land
holdings. Those costs may deter them from using@wation practices, because conservation
measures increase the costs of their operatiomifig). Hence, it is also consistent with the log
odds ratio (-0.95) estimated for the variabjéimcome or investment reasons to own the land’
(i.e., instances of adoption of conservation pcastidecrease when income is the prime reason
for holding the land). Table 4.6 showed that 4Iceet of absentee owners own the land for
sentimental and other reason than income or invegtraersus 34 percent of owner operators
who own the land for the same reason.

Three possible explanations can answer why absemteers (AOs) use more
conservation practices than owner operator (OO#)em fields. Explanation (1): since they are
not directly involved in agricultural productiomey do not incur cultivation expenses—hence,
AOs might be willing to use some conservation peastin their lands to maintain its value in

the long run. Explanation (2) absentee land ownis are not willing to sell their land may in
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fact be planning to will or bequeath the land tmedamily member—this intention increases
the emotional attachments to their land holdings, farthermore, absentee land owners may be
more inclined to use conservation practices irr thelids to improve the quality of land to

sustain its value. The second reason seems pqds#oi@use a log odds ratio of 0.29 was
estimated for the variable ‘plans for bequeathl avilgive the land to family or other’. In spite of
its lack of significance, a positive value suggesé if a land owner intends to will or bequeath
land, then he or she is more likely to adopt coret@n practices—a possibility that is consistent
with Explanation (2). Finally, Explanation (3): senthe average age of absentee owners is
higher than that of owner operators, which it isgble that absentee owners could be retired
owner operators. Since they are older, they mighvéalthier since 86 percent of them hold the
land free of debt, and they are more capable gbtaup conservation practices prior to retiring.

Another important variable is land owners’ knowledout cost-share programs for
conservation practices. When their knowledge irsgsathey seem to adopt more conservation
practices. This indicates landowners are moreylikeluse conservation practices when they
know there is money available to help defray thet ob implementing the conservation
practices. The estimated log odds ratio is 1.30,issignificant at the 5 percent level.

Table 5.1 results apply to the adoption of corason practices in general. The question
of whether or not these results extent to diffetgpés of conservation practices is explored
below.

V.3.b Model 2: Adopting expensive conservation prdices
The regression results of variables’ impact on “giitog expensive conservation practices” are
presented in Table 5.2. The baseline model inclsde®-economic and demographic factors;

the extended model adds land ownership factofdsetiaseline model—similar to Table 5.1.
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AIC suggest that the second model is better fit, thie difference iny? is significant,

suggesting that the model will explain the adoptehavior better when characteristics of land
owners are included. Hence, only the extended maildbe discussed here. Results for the
baseline and extended models are presented in $able

Model, including landowner characteristicé/hen land owner characteristics are
included in the extended model, the results ardasito that of the previous discussion—
absentee land owners are more likely to adopt estperconservation practices. The log odds
ratio computed for land ownership variable is -Q18dgative and significant at the 1 percent
level; hence, absentee owners have a higher charc®pt expensive conservation practices
that provide benefits over longer time period. @ragor conclusion that can be drawn is that
absentee owners are most likely to adopt expemsinservation practices (terraces, drainage
tiles), since they want to keep land within thaimilies. The computed log odds ratio for the
variable ‘will or bequeath’ is positive at 0.49tfaugh not significant), and is consistent with the
previous conclusion that chances of adopting expert®nservation practices increase when the
plan of the land owner is to bequeath or give gdmeone in the family.

The extended model also has one important demoigraphable—age—which is
significant. The log odds ratios computed for thddie (35—-65 years) and late (above 65 years)
age groups are 2.52 and 3.03, respectively, mednaiglder land owners are likely to adopt
more expensive conservation practices than thedrasg of young owners (less than 35 years).

The log odds ratio for post-graduates is -0.98 &tieg), and is significant at the 5
percent level—suggesting that the higher the fashestucation, the less likely they are to adopt
expensive conservation practices. It is not clday this would be the result because as shown in

Table 5.1 the use of conservation practices in rginecreases with education. Why education

www.manaraa.com



93

would negatively impact the decision to adopt mexpensive conservation practices could be
the subject for future research.

The extended model’'s economic variables (incomawastment reasons for owning
land and the amount of land owned) are statisyicadjnificant at the 10, 1 percent levels

respectively. Knowledge of cost-share programseymficant, and increased the log odds of

adoption (similar to Table 5.1 result).

www.manaraa.com




94

Table 5.2 Impact of land ownership on adopting expensive coesvation practices (G)

Explanatory Variables Baseline model

Model, including

owner
characteristics

Demographic factors

Age (BC: < 35 years old)
35-64 years (@
=/> 65 years (@)

2.29 (1.21)*
2.91 (1.24)%*

Female Gender (BC: male),jq -0.30 (0.34)
Education (BC: High school or lessk)q
Post-high school (two years)s{y -0.27 (0.36)

Graduate and higher degreeyq -1.03 (0.38)***

2.52 (1.27)+++
3.03 (1.31)***
-0.43 (0.39)

-0.25 (0.38)
-0.98 (0.42)***

Economic factors
Method of purchasing the land:

Land held free of debt o -0.07(0.39) 0.12(042)
Income or investment reasons to own lang)l (g 0.57 (0.31)** 0.52 (0.32)*
Size of owned agricultural land
(BC: Micro: < 100 ac) (g
Small: 101-500 ac §g) 0.70 (0.39)** 0.51 (0.43)
Medium: 501-1,000 ac £g) 1.64 (0.55)*** 1.16 (0.60)***
Large: >1,000 ac ¢ 1.72 (0.77)** 1.26 (0.83)*
Land owner characteristics factors
Land owned and operated by owner-operator (Z) 81-(0.43)***
Farm/residence proximity (BC: on-farm)k)q
In a nearby town Q) -0.61 (0.39)*
In a city () -0.41 (0.56)
Structure of ownership (BC: sole ownership)
Spousal joint ownership ¢g) -0.57 (0.42)*
Ownership under land trusts and othesg)(q -0.23 (0.43)
Knowledge about cost-share programg)(q 1.09 (0.35)***
Plans to bequeath, will or give the land to fan(ity 0.49 (0.37)
Constant -2.74 (1.28)** -3.12 (1.55)**
Number of observations, N 234 234
LR Test (overall significance of regression) 44.06 58.69
Chi2 difference from base line model 14.63**
Akaike AIC 1.25 1.24

Note: standard error reported in parentheses

* *x &k refer to significance at 10, 5, and 1 peent levels, respectively

BC = Base Category
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V.3.c Model 3: Adopting inexpensive conservation factices
Table 5.3 presents the results of the regressiatemosing the dependent variable of adopting
inexpensive conservation practices (such as gragatways, seeded downstream banks). It is

regressed on the same explanatory variables uskd previous two models in this Chapter. The
difference in y? between the baseline and the extended model gaificant at the 1 percent

level. Importantly, this result proves that varegtelated to land ownership should be included
in the study of conservation adoption behaviorowd. Hence, similar to the previous model,
only the extended model will be discussed.

Model, including landowner characteristicEhe log odds ratio for land owner
differences (AO vs. OO) was found to be very clms@ (-0.03), and not significant. The lack of
significance suggests that there are no differeheéseen OO and AO in the level of adoption
of inexpensive conservation practices (e.g., seddashstream banks and grassed waterways).

Land owners were less likely to adopt inexpensidévation practices if the primary
reason for holding land was to earn income (theolibds ratio was negative at -0.59). The nature
of inexpensive conservation practices makes théondable for many land owners, but their
short-term nature makes them a recurring (variatms) in farming. Hence, this ratio implicitly
suggests that land owners are more likely to adopservation practices whose effects last over
long periods of time. One consistent variable axalkthe three tables (5.1, 5.2 and 5.3) is the
effect of knowledge of government cost-share pnogtaVhenever land owners are aware of
such programs, they are more likely to adopt cardiem practices—an effect of incentives that
the government seeks to provide. Another intergdeature is that land owners are less likely to
adopt conservation practices if they live far afirayn the farm (e.g., in a city). This result was

another recurring theme in Tables 5.1-5.2, buirited out to be statistically significant only in
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the case of inexpensive practices. The proximitiator can play a significant role in the

adoption of conservation practices—be it inexpessiv
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Table 5.3Impact of land ownership on Adopting inexpensive aaservation practices (G)

Model, including

Explanatory Variables Baseline model owner
characteristics
Demographic factors
Age (BC: < 35 years old)
35-64 years (@) 1.15 (0.92) 1.09 (0.93)
=/>65 years () 1.53 (0.96)* 1.69 (0.99)**
Female Gender (BC: male),jq -0.07 (0.31) 0.08 (0.35)
Education (BC: High school or lessk)q
Post-high school (two years);(y 0.137 (0.33) 0.37 (0.35)
Graduate and higher degreep]q -0.17 (0.36) 0.19 (0.39)
Economic factors
Method of purchasing the land:
Land held free of debt o 0.42(0.36) 0.50(0.39)
Income or investment reasons to own lang) (q -0.42 (0.29)* -0.59 (0.31)**
Size of owned agricultural land
(BC: Micro: < 100 ac) (g
Small: 101-500 ac g 0.42 (0.37) 0.20 (0.41)
Medium: 501-1,000 ac £g) 1.39 (0.50)*** 0.91 (0.55)*
Large: >1,000 ac (9 0.18 (0.63) -0.27 (0.70)
Land ownership factors
Land owned and operated by owner-operator (Z) 03-(0.40)
Farm/ residence proximity (BC: on-farm))q
In a nearby town Q) -0.47 (0.35)*
In a city (Gp) -1.52 (0.58)***
Structure of ownership (BC: sole ownekg(q
Spousal joint ownership ¢4 -0.22 (0.38)
Ownership under land trusts and othegs)(q -0.26 (0.39)
Knowledge about cost-share programp)q 0.92 (0.33)***
Plans to bequeath, will or give the land to fan(ity 0.06 (0.34)
Constant -1.38 (0.99)* -2.04 (1.23)**
Number of observations, N 234 234
LR Test (overall significance of regression) 15.62 34.29
Chi2 difference from base line model 18.67***
Akaike AIC 1.40 1.38

Note: standard error reported in parentheses
* ** *xk refer to significance at 10, 5, and 1 peent levels, respectively
BC = Base Category
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V.3.d Model 4: Adopting conservation tillage

Model, including landowner characteristicé’hile including land ownership patterns
helped to derive better results for expensive apapensive conservation practices, the patterns
did not improve the regression estimates in the casonservation tillage. Very few parameters
changed between the baseline and extended mod&b\és such as education and level of debt
were significant at the 10 percent level. Age, o@ago cultivate land, future plans to bequeath,
type of ownership (sole vs. joint vs. spousal) dim@lly, knowledge about conservation
programs did not seem to have any significant impadhe adoption of conservation tillage

practices. The overall model is not significant] aither is the difference ig® between the

baseline and extended models for adopting consenvallage (Table 5.4).

According to the 2006 CTIC Report, 60 percent optand in lowa is under
conservation tillage. Because awareness of consanvélage is widespread, even an increase
in the knowledge of cost-share programs may notorgthe chances of converting land from
conventional tillage to conservation tillage prees. Another reason could be that there are no
special incentives in the cost-share programsdop@ing conservation tillage. These reasons
also show that knowledge of government suppotténform of cost-share programs is beneficial
only when the programs provide monetary incentissppposed to spreading awareness and
knowledge. In the near future, it will be interagtto see how the adoption of conservation
tillage changes when new monetary incentives foseovation tillage practices are created

under the emerging regime of carbon sequestratiagticultural soils.
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Table 5.4Impact of land ownership on Adopting conservationitlage (C,)

Model including

Explanatory Variables Baseline model owner
characteristics
Demographic factors
Age (BC: < 35 years old)
35-64 years (@) -0.41 (0.94) -0.40 (0.96)
=/>65 years () -0.24 (1.00) -0.20 (1.03)
Female Gender (BC: male)jq -0.46 (0.31) -0.50 (0.35)
Education (BC: High school or lessk)q
Post-high school (two years);(y 0.10 (0.34) 0.20 (0.35)
Graduate and higher degreeyq 0.21 (0.37) 0.55 (0.40)*
Economic factors
Method of purchasing the land:
Land held free of debt o 0.13(0:38) 022 (0.39)"
Income or investment reasons to own larng) (g 0.15 (0.29)* 0.13 (0.30)
Size of owned agricultural land
(BC: Micro: < 100 ac) (¢
Small: 101-500 ac g 0.46 (0.37) 0.41 (0.39)
Medium: 501-1,000 ac £g 1.67 (0.55)* 1.50 (0.59)
Large: >1,000 ac (9 0.41 (0.64) 0.259 (0.70)
Land ownership factors
Land owned and operated by owner-operator (Z) 57-(0.40)
Farm/ residence proximity (BC: on-farm))q
In a nearby town Q) -0.64 (0.35)
In a city (Gp) -1.10 (0.53)
Structure of ownership (BC: sole ownej(q
Spousal joint ownership ¢4 -0.17 (0.38)
Ownership under land trusts and othegs)(q -0.24 (0.39)
Knowledge about cost-share program 10)q 0.30 (0.33)
Plans to bequeath, will or give the land to fan(ity 0.192(0.34)
Constant 0.20 (1.00) 0.19 (1.25)
Number of observations, N 234 234
LR Test (overall significance of regression) 14.88 22.37
Chi2 difference from base line model 7.49
Akaike AIC 1.36 1.39

Note: standard error reported in parentheses
* ** *xk refer to significance at 10, 5, and 1 peent levels, respectively
BC = Base Category
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V.3.e Model 5: Have a land enrolled in conservatioprograms
Table 5.5 presents the results of the regressiatehwehere the dependent variable is
defined as having land enrolled in government cadi®n programs (such as CRP, WRP and

so on). This factor was regressed using the saplareatory variables as in Tables 5.1-5.4. The
difference iny? between the baseline and extended models wadisaiat the 10 percent

level. Similar y only the extended model will beclissed here.

Model, including landowner characteristicst addition to education and size of owned
agricultural lands (Acreage), the land owner chrastics, such as spousal joint ownership and
knowledge of government cost-share programs, h@mbive impact on retiring the land under
conservation programs. Overall, the chances @gteehifor married (log odds ratio of 0.67) than
unmarried owners and for those who have knowledgemservation programs (log odds ratio
of 0.67) than those who do not, who are more likelgeek to retire their land under
conservation programs like CRP or have land erdoliether conservation programs. The land
ownership pattern (Z), absentee owners versus oaperators, was not found to significantly
affect the retirement of land under government eoration programs. It would seem, then, that
only ecological or environmental sensitivity magigrbut not differences between OO and AO

characteristics.
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Table 5.5 Impact of land ownership on have a landneolled in conservation program G)

Model including

Explanatory Variables Baseline model owner
characteristics
Demographic factors
Age (BC: < 35 years old)
35-64 years (@) -0.01 (1.00) -0.07 (1.03)
=/>65 years () 0.10 (1.04) -0.004 (1.08)
Female Gender (BC: male),jq 0.04 (0.34) 0.28 (0.37)

Education (BC: High school or lessk)q

Post-high school (two years);(y

0.67 (0.35)**

0.76 (0.37)**

Graduate and higher degreeyq 0.60 (0.38)* 0.67 (0.41)*
Economic factors
Method of purchasing the land: i i
Land held free of debt & 0.34(0.38) 0.40 (0.40)
Income or investment reasons to own larg) (g -0.31 (0.31) -0.38 (0.32)

Size of owned agricultural land
(BC: Micro: < 100 ac) (g
Small: 101-500 ac £g

Medium: 501-1,000 ac £g

1.15 (0.44)**
1.91 (0.53)***

0.95 (0.46)*
1.80 (0.58)***

Large: >1,000 ac €9 0.47 (0.69) 0.25 (0.76)
Land ownership factors
Land owned and operated by owner-operator (Z) 12-(0.39)
Farm/residence proximity (BC: on-farm))q
In a nearby town Q) 0.203 (0.37)
In a city (Gp) -0.18 (0.61)
Structure of ownership (BC: sole owneg)(q
Spousal joint ownership ¢4 0.67 (0.40)**
Ownership under land trusts and othegsg)(q 0.22 (0.40)
Knowledge about cost-share program 10)q 0.67 (0.35)**
Plans to bequeath, will or give the land to fan(ity 0.37(0.35)*
Constant -1.42 (1.08)* -1.35 (1.34)
Number of observations, N 234 234
LR Test (overall significance of regression) 19.52 27.92
Chi2 difference from base line model 12.40*
Akaike AIC 1.38 1.41

Note: standard error reported in parentheses
* ** *xk refer to significance at 10, 5, and 1 peent levels, respectively
BC = Base Category
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Overall, the analysis reveals that many of thedi@cassociated with adoption behavior of
conservation technology found in the literatureapplicable in lowa. Amount of owned
agricultural land seems to be a key factor in ateis. Educations, reason for owning land, age
and level of land owner debt, have different impamt the decision to adopt conservation
practices. Adding land owner type and related attarstics not mentioned in the previous
literature improved the level of model fit. Thulsese factors are important to consider in any
subsequent study that aims to understand consemadioption behavior and decisions.

Finally, results from the extended model supponicmn themes—not only
demographic and socio-economic concerns, which heea identified by the literature, but also
the specific land ownership characteristics disedssarlier (e.g., status as AO or OO; sole
ownership vs. joint ownership; proximity to farrmdaso on)—all of which impact adoption
decisions of conservation practices and answesttiy’s hypotheses (Chapter Il). The
hypotheses, policy implications, limitations andgestions for future research will be discussed

in the next chapter.
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CHAPTER VI. SUMMARY, POLICY IMPLICATIONS AND CONCLU SION

VI.1 Summary

The natural resources that make up the environrleasa of agriculture and other economic
activities are under threat of degradation. Mangists nationally and globally have highlighted
the contribution of agricultural practices to evimental problems. Interventions by
government and environmental organization in respaa these issues have been widely
provided. Specifically, many conservation programese developed to help land owners
overcome these problems, plan to avoid future probland sustain the major important natural
resources for agricultural.

In this study, the success of stopping and limitimgse problems varied among land
owners in lowa. In the end, the development ofues®conservation programs and practices
requires better knowledge of the factors that hirtlde use of conservation practices. The high
percentage of farm land under absentee ownershgwia makes the State a special case. It
raises concern whether absentee owners use cotigepeactices. This concern is the main
focus of this study.

The main objective of this study was to examinedififierence in owner operator and
absentee owners’ decisions to adopt environmemrfiatiysed conservation practices as a means
to prevent land and water degradation, and suatgiculture productivity.

The main hypotheses tested whether being ownertsror absentee owners (taking
into account socio-economic, behavioral and denpigcacharacteristic of land owners) affect

adoption of conservation practices, and whetheptolo of conservation practices was
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differentiated due to cost (i.e., expensive andpeasive conservation practices) or the
importance of particular practices (conservatitage and conservation programs).

Five models were estimated to help draw conclusatait the impact of being owner
operators or absentee owners on adoption consemvatactices, accounting for the
characteristics mentioned. The first model tesbedaillingness to adopt conservation practices
as measured by adopting at least one or more c@tgeT practices and/or programs. It used
both binary choice response variable (‘fadopt’ versilo not adopt’) and explanatory variables—
which are the same across the five models: dembmgsfage, education and gender) economic
(land held free of debt, income or investment ragsmwn the land and amount of land owned),
land owner factors (type of ownership (OOs.vs. A@s)m/residence proximity, structure of
ownership—sole, spousal joint ownership, trust atieér, knowledge about cost share programs
and plans for bequeath, will or giving the landamily or other).

The other four models used the same explanatorghlas with different dependent
variables; “Adopting expensive conservation pradiqterraces, drainage tile), “Adopting
inexpensive conservation practices” (grassed wagraeeded downstream bank), “Adopting
conservation tillage” (mulch, reduced and no &lit)d “Have land enrolled in conservation
programs”.

Past studies have highlighted the methodologigatageh used in modeling adoption
behavior in the agriculture sector. Those residisehindicated that adoption of conservation
technology is influenced by an array of factordudng demographic, economic, institutional
and non-institutional factors. Importantly, thesestpstudies were helpful in identifying the

specific combinations of factors to test the cddewa owners’ adoption behavior regarding
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conservation practices. The literature regardingaltand owners and adoption of conservation
programs and practices also allowed for the dewvedop of a new assessment model.

A theoretical framework of adoption behavior of servation technology by land owners
was thus developed for hypotheses testing. The hnodestigated the decisions land owners
face to maximize both profit and utility by contiog their environmental problem(s). This
model was tested in different cases, such as eositt/e cases (expensive and inexpensive
conservation practices), or highly environmentathyportant cases like conservation tillage and
conservation programs. The models included dembgrapconomic, and landownership factors
(highlighted by the literature) and additional @dles, such as land owners’ characteristics (e.g.,
being an owner operator or absentee owner). Anrgzapiogit model was used to assess the
response variables, since they are binary.

VI.2 Major Conclusions, Based on Hypotheses
Several hypotheses were identified in Chapterdtti®n 5. The following conclusions can now
be drawn:
First Hypothesis
HO:  There is no difference between absentee ovaret©wner operators in the
adoption of conservation practices and in typesoofervation practices that they
adopt.

This hypothesis is rejected, based on the resulfable 5.1, since absentee owners seem

to adopt more than owner operator. Table 5.2, stggat AO are more likely to adopt

expensive practices.
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Second Hypothesis

HO: Land owners who own land for income reasonsrayee likely than other land

owners to adopt conservation practices.

This hypothesis would be rejected. Table 5.1 shewsgative log odds ratio for income
reason for owning land and whether or not theet Isast one conservation practice adopted.
This result is statistically significant at the &rpent level. It is interesting to note that tesults
are inconclusive for the type of conservation pcacas shown in Tables 5.2 and 5.3. Table 5.5
shows a negative and insignificant effect of owrtimg land for income purposes on whether or
not the land is enrolled in a government conseowgprogram.

Third Hypothesis

HO:  The adoption or use of conservation practinessiases with age.

This hypothesis is rejected because the results slge is insignificant in the model
whether or not the landowner adopts a conservatiactice (Table 5.1). There does appear to be
an age effect when estimating the use of expemgiddnexpensive conservation practices
(Tables 5.2 and 5.3). The use of conservationtigecwhen separated by expense does show an
age effect but this age effect is not present vgmeply evaluating whether or not a conservation
practice is used. Age does not have an effecaind énrolled in a government conservation
program (Table 5.5)

Fourth Hypothesis
HO:  In comparison to older land owners, youngersaare less likely to use expensive

conservation practices like terraces
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This hypothesis is accepted. Table 5.2 showsdlds g ratio for both the upper age
categories are positive and significant. This nsesge has a significant impact on the
decision to use expensive conservation practié¢so, the age log odds ratio is positive
and higher (3.03) for land owners who are 65 armmyalyears old than the land owners
who are in their mid age (2.52), thus, the olderl#nd owners, the higher the probability
to adopt expensive CP. In addition, the AO araigantly more likely to adopt
expensive conservation practices and the AOs hawech higher portion over the age of

65 relative to the OOs. (Table 4.6)

HO:  The higher an lowa farmer’s level of educatithe, more likely s/he will have

adopted conservation practices.

The results have mixed effects. This hypothesiecepted at only the 10 percent level
when considering adoption of any conservation praar conservation tillage for those with at
least a college degree. Otherwise education ignificant. (Tables 5.1 and 5.4) But, education
is significant for any post high school level otiedtion at the five or one percent level for
whether or not the land is enrolled in a governnoemiservation program (Table 5.5)

Sixth Hypothesis

HO:  Absentee owners are more likely than owner atpes to adopt expensive

conservation practices.

Tables 5.2 shows that adoption of expensive coafiervpractices (terraces and drainage
tiles) differ between owner operators and absemteeers. The latter group seems to adopt the
expensive measures, despite the costs involveck ey might believe that the long-term

impact of such expensive practices ensure the \adlthesir land.
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Seventh Hypothesis

HO:  Absentee owners and owner operators are edudaly to adopt conservation

tillage.

This hypothesis is accepted based on the resultabte 5.4, since the differences
between AO and OO in adopting conservation tiliggeot statistically significant.

Eighth Hypothesis

HO:  Knowledge about cost share programs increéselikelihood of land owners’

adoption of conservation practices.

This hypothesis is accepted in all models. Landey&mho know about cost-share
programs are more likely to adopt conservationtpres. It seems that cost is a major factor
deterring land owners from adoption of conservapimactices. This is further supported by the
answer to the question “Have you ever considergdiementing a conservation practices but did
not because of the cost”. Almost one-third (3Zpat) of the respondents indicated they had
been in such a position. It is likely an importaahclusion for policy makers, if we want
conservation practices adopted, then we will haviend ways to help pay for them.

Overall, the major findings of this study can benswarized as follows:

1) Absentee owners and owner operators are equalingvih adopting conservation tillage
or enroll in conservation programs. However, inggahwhen conservation practices are
not differentiate based on cost or environmentaldrtance, absentee owners (AOs) are
more likely to adopt them. This result needs furtheestigation to understand reasons
for becoming absentee owners (e.g., retiring dwgty taking off-farm jobs due to

different levels of education, owning the land asravestment, or owning as a hobby).
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2) “Sentimental reasons for holding land” is a stromgfivation to conserve.

3) Absentee owners are more likely to adopt expengiwmservation practices, such as
terraces or drainage tiles. But, AO and OO are lgglilkely to adopt inexpensive or
short-term conservation practice.

4) The probability of adopting conservation tillagedwner operator and absentee owner is
the same. This result may be due to the low ormshed cost of, and widespread
knowledge about, conservation tillage. Thus, b@ingwner operator or an absentee
owner is not a key factor in determining whetheadiopt these practices. The same result
is also true regarding enrollment in conservatimgpams, such as CRP. Instead of land
owner characteristics or status as OO or AO beewjdihg factors, the type of
environmental problem encountered on the landksyan swaying decisions to enroll.

5) Other key determinants of adopting conservatiostm®s in lowa are: education, age,
farm/residence proximity, knowledge about cost-slpaograms, level of debt and the
amount of agricultural land owned. Age and educadie negatively correlated between
AO and OO; the result of the impact of educatioghhbe a consequence of this
negative association. The impact of age and educatere different, based on the type
of conservation practices implemented. Age waslhigignificant in the case of
expensive conservation practices, but slightlyificant in the case of inexpensive
conservation practices, which suggests older lantecs have higher probability of
adopting these conservation practices. Age dichawe any impact in the cases of
conservation programs or conservation tillage, tdube result that the key factors for

enrolling in CRP or other programs, and adoptingseovation tillage are influenced by
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the nature of governmental policies, not to mentienwide spread knowledge about the
importance of conservation tillage.

Education was highly significant when consideringoiment in a conservation
program. But, education was only slightly sigrafit when considering adopting a
conservation practice in general.

The place of residence did affect the adoptiomekpensive conservation practices.
Living in the farm does affect the type of simplerexpensive) practices adopted, and
conservation tillage. But the same cannot be saidther conservation practices (e.qg.,
terraces installation, which is expensive). Howelreing in the farm increases the
probability of adopting certain conservation prees.

Knowledge of cost-share programs seems to havsiay@impact on increasing the
probability of adopting conservation practicesaowa. Thus, it is important to provide
land owners with this information to encourage thertake further steps toward
adopting conservation practices. Education levslankey role in helping to assimilate
and process this information also.

The literature focused on the importance of farpmekimity to an information center,
such as an extension office. Findings from thesditure confirm that the closer a farm is
to an information center, the higher the probaptlit conserve the land when there is a
need to. This finding highlights the importancepadviding information to land owners.
Data from the survey for this study explored thgetpf information sources that land
owners are most likely to depend on, or prefers®, tio get their managerial information.

Choices ranged between media such as, “TV, Radagdyines, Newspapers”,
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government agencies such as, “USDA/Natural Resewad Conservation Services,
USDA/ Farm Service agency, County Extension”, amtividual sources like “Farm
managers, Neighbors, Tenants”, and finally therivde A high percent of absentee land
owners (46 percent) depend on tenants to getreiiagerial information for their
property. However, Absentee land owners also gt ihformation from government
agencies like USDA/FAS (43 percent) and USDA/NRES gercent). This data is
supported by the previous result that most of Bdiis and OOs know about the cost-
share programs that the government—usually the USBES and FSA—offer them.
The second-most used source of information is tjinouedia: Radio, TV, Newspapers
(31 percent) and Magazines (30 percent). The iatemas the least used information
source among AOs (6 percent), and also the leattped source of information. The
most preferred method for AOs to receive manageriatmation was direct mailing (50
percent). A small percent of them for example €kcpnt) preferred newspaper, 3 percent
preferred media-TV, Radio- and 2 percent prefefaetsheet method.

10)Owner operators have a similar pattern. The masieon information source used is
USDA/NRCS (61 percent), Magazines (54 percent), N$SA (51 percent) and
Newspapers (43 percent). County extension (39 ptraed Neighbors (26 percent) are
also important sources of information. This datavps that close proximity to
information centers is important in providing lamners with required information.
Similarly with AOs, the internet is also not a coomrsource of information for OOs
when managing their land; however, a higher perceMOs (16 percent) than AOs used

the internet. This difference may be due to thé et OOs are younger, and have higher
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education than AOs, as Chapter 5 discusses. Sitnithe AOs the most preferred
method to OOs to receive their managerial inforarais direct mailing. Unlike AOs, 5
percent of OOs said their choice to receive th@nagerial information is internet.

11)These data are needed for policy makers when thgigm conservation policies in lowa.
This study suggests that land owner knowledge atmsitshare programs has positive
impact on adoption of conservation practices. Sbhutl types of owners use government
agencies and media, like TV and magazines, anémpdakect mailing, it is thus
necessary to target these people with new techieslogr, any important information
regarding conservation practices/programs woulchbee effective though such
channels. As a relatively new technology, the mters widely recognized as an
important exchange for, and distinguished sourcentdrmation. It is crucial that further
investigations inquire into the reasons land owdersot commonly use the internet.
This may be due to age and lower education lebeilsit could be also due to technical
problems, such as the availability of cable andhlsigeed internet. Internet service would
be useful to landowners because of its abilityitictlalem in managing their properties
easily and effectively.

12)The amount of owned agricultural acres seems te pasitive impact on adopting
conservation practices. Compared to owners of samatlunt of owned agricultural acres,
land owners who have medium owned agriculturalsaare more likely to adopt
conservation practices. This difference could be tuthe fact that operators of small
owned agricultural acres are lower risk takerseemly in the case of expensive

conservation practices. The log odd ratio was igptificant in the case of small owned
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agricultural acres for expensive practices. Orother hand, large amounts of owned
agricultural acres are also likely to adopt expengiractices, with a positive log odd
ratio, significant at the 10 percent significaneedl. Medium size of owned agricultural
acres does not have much impact when the consamvatactice in question is
inexpensive and easy to adopt. But it has high anpecases of adopting conservation
tillage and programs. Small number of owned agtircal acres shows positive
significant impact (5 percent level) in the casewfolling in conservation programs, but
not in the case of conservation tillage. This resught be due to the small scale of a
family-oriented farm producing one crop or limitachounts of livestock. Setting aside
the land might give land owners of this type matim than the small-scale production
when the land is under threat environmentally.

13) Structure of ownership factor also has a mixedcefha decisions to adopt conservation
practices. In general, the results show that seleeos are the more likely ‘adopters’.
However, lands owned jointly (by husband and wéfied more likely to be under
conservation programs than those under sole owimectear contrast, sole owners are
more likely to adopt expensive conservation prastithan joint owners. This result raises
the concern about the difficulties of decision nmgkivhen there is more than one owner
involved.

14)Even though future plans that land owners havéhiar agricultural land is statistically
insignificant except in the case of having a lantblled in a conservation program, land
owners who intend to give or bequeath the lanémaily members are more likely to

adopt conservation practices.

www.manaraa.com



114

V1.3 Policy Implications

The results of the empirical models are importantéchnology development and identification

of policy strategies that would promote naturabrgse conservation in lowa. This study is

important in that it highlights the differencesadoption behavior between owner operators and

absentee owners. The results from the empiricalets@iliggest that absentee owner status does

not hinder adoption of conservation practices. Hmyeadoption of a given technology should

be quite responsive to a number of incentive pmograOther implications that may arise from

the study results include:

1)

2)

3)

4)

The positive impact of knowing about the cost-shpaogram in adoption behavior may
call for government help to distribute informatioore widely about the available
programs, and encourage land owners to use teahnbke the Internet to obtain the
needed information about these programs.

Since conservation programs that retire land frgnicalture cannot be applied to all
farm lands, targeting assistance for adopting om-fzonservation resources, such as
terraces, may achieve more satisfactory resulsaimtaining production, while
improving land resources.

Older land owners with low levels of education meguire support to utilize
information about the new technology and farm manaent available to improve their
capacity for resource management.

Targeted policies affecting the use and manageofdahd should be designed to

facilitate appropriate decision making for joinbdhowners.
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5) Provision of the policy for land under trust maydssirable to protect that land and
attain the optimal level of resource conservatioa wide range of lowa farms, since the
percentage of land under trust in lowa is incragsin

6) Targeting young land owners to encourage themrto &énd adopt conservation practices
is a desirable policy to transfer the land witthie toming few decades smoothly, since
the average age of lowa farmers is high, and lalid@on be transferring to the next
generation.

VI.4 Limitations of this Analysis and Suggested Fuher Research
The analysis in this study did not include question non-farm income, which likely impacts
significantly adoption decisions; such income aegealth and spending level.

The main limitation to understanding adoption bebadifferences between absentee
owners and owner operators is due to the currerftigpm with defining recent adoption of
conservation practices based on the time of adofycthe surveyed landowners. Clearer
understanding of this issue is needed. Such a tethaspect of adoption might be more
meaningful given the dynamics of conservation pcacadoption in lowa. Thus, it is not clear
whether the land was already being conserved wheas purchased; the motivations of the
land owners is not explicitly understood, sincis mot clear whether current land owners
comprised the population that adopted the giversemation practices and the time of adoption.

Another limitation—which is imperative to account in further research—is to define
absentee owners, reasons for being absentee ow@sspff-farm income sources and type of
degree they have. This information will clearly &ip the behavior of adoption inherent from

being an absentee owner, and the role of high degtacation on adoption behavior. For
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example, it would be interesting to investigateithpact of type of education degree on
adoption behavior and the probability to be absenteners.

In this study, absentee ownership was defined dowpto those who did not currently
farm their land, those who rented out land to téxahose who have put land into trust, and
those who are part owners. Such a broad definitiade it impossible to identify the motivations
toward adoption of conservation practices that mdifier among these absentee land owners.

The increasing percentage of part owners justifiemeed for further investigation into
whether there is any difference in land managerenteen rented and owned land. This
research would help identify appropriate policesarget these part owners regarding land
conservation. Significantly, defining “absentee ewsi is crucial, when designing future
surveys, to target them appropriately. In this gtdior example, the definition of absentee
owners is, “land owners who do not operator thaadl’. Narrowing this definition, and
separating this broad category into subgroups sé@tiee landowners based on the reason of
being absentee owners, will help to understandtihueture of land owners in lowa and,
subsequently, understand their motivations towand lconservation.

The survey could be improved if more details werdected regarding land owners’ need
for adoption, type of the environmental problemythave, the scale of the problem, number of
conservation practices or programs adopted antintigeof adoption by the person who is
surveyed, amount of off-farm income and type ofcadion level achieved after high school.

Previous studies stress the effect of off-farm mewn the likelihood of adopting
conservation practices. The inference of this factmld not have been drawn or studied in the

case of lowa, due to the lack of information.
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In conclusion, this study highlighted the importanc differentiate between absentee
owners and owner operator’s motivation to consefbe. different characteristic each group has
is clearly contributed to differentiate attitudeverd conservation. With the increasing percent of
old owners, further research investigating abseowe®ers, characteristics and reasons for being
absentee owners is highly recommended in lowa rdwipg the questionnaire to target this
specific issue with regard to conservation adopitolowa is necessary.

Finally, this study has shown that the adoptionamfservation practices depends on
many factors. Ownership is just one of those factBased on the findings presented here we
cannot say an increase in rented land will leaal decrease in conservation. The study finding of
little or no difference between absentee ownersoanier operators in the adoption conservation
practices is important. Policy makers should ugeittiormation as they develop policies that

will achieve the most conservation efficiently.
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APPENDIX A. THE SURVEY INSTRUMENT
Agriculture Landownership and Conservation Practices in lowa
Landownership:

1-How many agricultural acres do you own?

2- Is all your property located in this township?
o Yes Go to question 4
o No

3- Of the other acres you own out of this townshigpy many are

o In the county
o In lowa

o Outside lowa

(Note: if you own more than one parcel in this tahip please answer the following questions
for the largest parcel.)

4- What year did you acquire this property?

5- How did you acquire this property?
a purchase?
@ receive as a gift from a person who was livinthattime of the transfer?
@ inherit?
o obtain in some other way?

6- How do you own this land?
o Sole owner
o Joint Tenancy (husband & wife)
m Tenancy in Common
o Partnership (Legal)
o Life Estate
o Unsettled Estate
o Trust
o Corporation
olLLC
olLLP
o Limited Partnership
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7- How many owners are there for this property?
If you are the only owner skip to Question 9.

8- What is your relation to the majority of the etlowners?
o Family
o Non-family
o Other, Please specify

9- Which of the following best describes your fiogh position in this property?
o Fully paid for
o Being purchased with a contract (not a mortgage)
o Being purchased with a mortgage
o Owned under another financial arrangement

10- What is your primary reason for owning thisgedy?
o Income
o Long term investment
o Portfolio diversification
o Family, sentimental
a Other, please specify

11- How do you receive information regarding mamaget options for this property?

(Please check all that apply)

o Newspaper, radio, TV

o Magazines, periodicals

o USDA/ Natural Resource and Conservation Service
o USDA/ Farm Service Agency

o State of lowa

o County Extension

o Farm manager

o Neighbors

o Tenant

o Internet

o Other. Please specify

12- What is the best way for you to receive infalioraregarding this property?
o Direct mailings
o Fact sheets
o Radio/TV
o Newspapers
o Videos
o Dealers/salespeople
o Library
o Internet
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o Others. Please specify

13- Do you farm this property yourself? (If yesgskd question 16)
oYes
o No
14- How do you rent this land?
o Cash
o Crop share
o Land is custom farmed for me
o Other

15- Do you use a professional farm manager?
o Yes
o No
16- Who makes the decisions regarding the;
| do Tenant Joint Farm Manager

Tillage system?

Weed management program?
Crop residue management?
Crop rotation?

Crop selection?

17- How often do you actually go to the site toathen this land during a typical farming
season?

a never,
@ once or twice,

@ once a month,
@ once a week, or
o daily

Conservation practices:
18-are there any conservation practices used?

o Yes, please specify.
o No

19-Is this land in any government conservation mgogsuch as CRP, WRP, or others?
o Yes. Please specify
o No

20- Have you made any improvements to the landemful have owned it?
Please check all that apply:
o Installed or mended fences
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o Installed terraces

o Installed drainage tile
o Removed unused buildings

o Removed fences

o Removed living or dead trees

o Installed grass waterways

o Seeded down stream banks or other sensitive areas
o Other, please specify

21- Which bests describes the type of tillage syaised?
o No - till
o Modified no-till
o Reduced tillage
o Full tillage

22- If you rent additional land, are the samed#gractices followed?
o Yes
o No

23- Do you know about cost-share programs availfalenplementing conservation practices
on this property?
o Yes
o No

24- Have you ever considered installing a consemwairactices but did not because of
the expenses?
o Yes If yes what?
o No

Future Plans:

25- Do you think any of this land will be used gmmething other than agriculture within the
next five years?
o Yes If yes, what?
o No
26- Even though we know that these plans may chemte future, we would like to know how
you currently expect to transfer this property.

YES/ NO
Do you expect to... MAYBE

will any of it to a family member?

b. | will any of it to others?
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give any of it to a family member?

give any of it to others?

sell any of it to a family member?

sell any of it to others?
put any of it in a trust?
(including living or testamentary trusts)
do something else? What else do you planto
do?

S| @~ o |2 |0

Demographics:

27- What is your gender?
o Male
o Female

28- What is your current age?

29- Are you currently
o married or living as married,
o separated,
o divorced,
o widowed
o single and never been married?

30- Do you have children?
@ Yes How many live at home? How mamyaway from home?
o No

31- Do you currently live
a On a farm,
a In a rural area but not on a farm,
a In a town of less than 2500,
a In a town from 2500 up to 10,000,
a In a town of 10,000 up to 50,000,
m Or in a city of 50,000 or more?

32- What is the highest level of education you hevmpleted? Please include any college,
vocational, or technical training.

o 11" grade or less

o High School (includes GED)

o Some post-high school but no 4-yr degree

o B.S., B.A, etc.

a Graduate degree completed (Masters, PhD, MD, etc.)
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33- Do you have any comments or suggestion regggbil conservation?

Thank You! Please return this survey in the self-ddressed envelope provided.
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APPENDIX B. DEFINITION OF DIFFERENT TYPES OF OWNERS HIP

1-Joint Tenancy: “A way for two or more people to share ownersHipeal estate or other
property. When two or more people own propertyoad jenants and one owner dies, the other
owners automatically own the deceased owner's shareexample, if a parent and child own a
house as joint tenants and the parent dies, tie atiomatically becomes full owner. Because
of this right of survivorship, no will is requirdd transfer the property; it goes directly to the
surviving joint tenants without the delay and castprobate”NoLo, Home, Glossary:
(http://www.nolo.com/definition.cfm/term/3242039623-4456-8D5C31CB8A630F67)

2-Tenancy in Common:“A way two or more people can own property togetl&ach can leave
his or her interest upon death to beneficiaridsi®thoosing instead of to the other owners, as is
required with joint tenancy. In some states, twogbe are presumed to own property as tenants
in common unless they've agreed otherwise in vgitiNNoLo Home, Glossary:
http://www.nolo.com/definition.cfm/term/324203952861456-8D5C31CB8A630F67.

3- Partnership: “When used without a qualifier such as "limited™lanited liability," usually
refers to a legal structure called a general pestig. This is a business owned by two or more
people (called partners or general partners) wagarsonally liable for all business debts”
Nolo, Home, Glossary: http://www.nolo.com/defimticfm/term/B231626C-786C-441D-
8DF771BC879ED909

4-Life Estate: “Life Estate is the right to occupy, possess beowise use a property during
one's life time. The right in the property existsas the right holder is alive. After his or her
death it reverts to the title holder or the survisgentioned in the deed of bestowing life estate.”
Legal-Explanation.com, legal resources in plain kstg
http://lwww.legal-explanations.com/definitions/léstate.htm.

5-Trust: “ A legal arrangement in which an individual (thestar) gives fiduciary control of
property to a person or institution (the trustee)the benefit of beneficiarieslfivestor
World.com; the biggest, best investing glossaryhenweb:
http://www.investorwords.com/5084/trust.html.

6-Corporation: “The most common form of business organizatiom, ane which is chartered

by a state and given many legal rights as an esgiparate from its owners. This form of
business is characterized by the limited liabitityts owners, the issuance of shares of easily
transferable stock, and existence as a going contée process of becoming a corporation, call
incorporation, gives the company separate legablstg from its owners and protects those
owners from being personally liable in the eveat the company is sued (a condition known as
limited liability). Incorporation also provides c@anies with a more flexible way to manage
their ownership structure. In addition, there affecent tax implications for corporations,
although these can be both advantageous and digadeaus. In these respects, corporations
differ from sole proprietorships and limited parsteps.Investor World.com; the biggest, best
investing glossary on the web: http://www.investmdg.com/1140/corporation.html.
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7-LLC (Limited Liability): “Type of investment in which a partner or investannot lose

more than the amount invested. Thus, the investpadner is not personally responsible for the
debts and obligations of the company in the eveattthese are not fulfilledIfvestor

World.com; the biggest, best investing glossaryhenweb:
http://www.investorwords.com/2816/limited_liabiltyml.

8-LLP(Limited Liability Partnership): “A type of partnership recognized in a majority of
states that protects a partner from personal italbdr negligent acts committed by other
partners or by employees not under his or her da@uatrol. Many states restrict this type
partnership to professionals, such as lawyers,ataats, architects and healthcare providers.”
Nolo, Home, Glossary
http://www.nolo.com/definition.cfm/term/3BC8FAC9A4250-AD82550E6C594201.

9-Limited Partnership: “ A business structure that allows one or more pestfealled limited
partners) to enjoy limited personal liability foannership debts while another partner or
partners (called general partners) have unlimitzdgnal liability. The key difference between a
general and limited partner concerns managemergideenaking--general partners run the
business, and limited partners, who are usuallgipasnvestors, are not allowed to make day-
to-day business decisions. If they do, they riskdpéreated as general partners with unlimited
personal liability.”Nolo, Home, Glossary:
http://www.nolo.com/definition.cfm/term/47C1F6139AFHE5F-A875C749D658183C.
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APPENDIX C. CHARACTERISTICS OF THE EIGHT COUNTIES
SELECTED FOR THIS STUDY

Allamakee County

Overview. Allamakee County is located in the far northeasher of lowa. The county
has 18 townships and six citi®sAllamakee County has an area of 422,200 acresl Tot
farmland acreage was 374,800 in 1982, and decréas5b,500 acres in 2006.

Crops. Crops grown in Allamakee Country include cornali#f, soybeans, oats and hay.
The harvested area of corn for grain decreased 8800 acres in 1982 to 62,100 acres in
2006. The harvested area of alfalfa hay also deetgdrom 55,000 acres in 1982 to 40,000
acres in 2006. The other hay harvest area decréased,559 acres in 1982 to 2,000 acres in
2006. Oats had small harvested acreage among evitps)arvested areas decreasing from
18,700 acres in 1982 to 8,600 acres in 2006. Tier ahajor crop grown in Allamakee Country
is soybeans, and the harvested area increased! @} acres in 1982 to 31,000 acres in 2006.

Farm size and farm number. Farm size and farm number has decreased dumngsh
two decades, to 307 acres and 1,060 farms in Z0@6total number of farm operators has also
steadily decreased, from 1,716 in 1959 to 1,083 faperators in 2002. The average age of farm
operators has increased, from 47.4 years in 1959.®years in 2002. The number of young
farm operators aged 34 years or younger has dectelagm 326 in 1959 to 60 in 2002. Farm

operators aged 65 or older have increased, fromrl8859 to 286 in 2002.

% The 18 townships are Center, Fairview, Frankliengh Creek, Hanover, lowa, La Fayette, Lancingtdn,
Post, Taylor, Union City, Union Prairie, Waterlddakee, Pain Creek, Jefferson and Ludlow. The skntare

New Albin, Lansing, Waukon, Waterville, Harpers iyeaind Postville.

www.manaraa.com



127

Population. The population in Allamakee Country has beendsigdecreasing since
1970. The county had 14,968 inhabitants in 1970,datreased to 14,551 inhabitants in 2002.

Topography and environmental issues’ Generally, the topography in Allamakee
County is characterized by rolling hills to hilly steep areas. Allamakee County has two types
of land. The first is upland, which features narmage tops, bordered by steep-sided slopes that
have numerous outcrops of limestone and sandsidwewest-central part of the county is
characterized by gentle rolling areas, with maratteced sinkholes. Sinkholes collect the runoff
water that carries different materials, such agafjural chemicals, that flow into underground
water. Sinkholes usually form after heavy precijpta and are considered to be the main reason
for underground water pollution [USDA A. (1997)].

Allamakee County has soil erosion and water qualioplems due to water drainage into
the streams. It also has a serious problem in #ilW River area, where excessive stream bank
erosion occurs, due to intensive row crops in tagevshed area and to-stream straightening.
Additionally, the Yellow River is listed as impaitedue to a high content of bacteria, suckas
coli, which exceeds the standard by 25 times [JeffreydrRk (2005)].

Five conservation prografishave been used in Allamakee Country as of 200&.fiFét
is the CRP, with 3,869 acres enrolled. The seq@wadram is Conservation Technical

Assistance, with 5,715 acres enrolled. Third isGA&\-Grazing Land Conservation Program,

7 Unless stated, all topography information is friva USDA’s 1997 Allamakee County Soil Survey.
18 The data about the current conservation program tounties are from the NRCS website:

http://ias.sc.egov.usda.gov/prsreport2007/repkzreport_id=102.
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with 60 acres enrolled. The fourth program is EQIRh an enrollment of 3,891 acres; the fifth
program is the Wildlife Habitat Incentive Programith 159 acres enrolled.
Emmet County

Overview. Emmet County is located in the north-central patbwa. Emmet County has
12 township¥, and an area of 257,000 acres. Farmland area aas op of 241,600 acres in
1982, and decreased to 233,500 acres in 2006.

Crops. The crops grown in Emmet County include cornbsays, oats, and alfalfa hay.

In 1982, the harvested area of corn was 118,005 awshich increased to 121,900 acres in 2006.
The alfalfa hay harvest area was 3,500 acres 2,188 decreased to 2,300 acres in 2006. The
other hay crop harvest area decreased from 1,188 ac1982 to 500 acres in 2006. Oats had a
large harvest area in 1982; however, the oat aasalécreased steadily from 2,400 acres in 1982
to 100 acres in 2006. The soybean harvest aredanmedhalmost constant from 1982 to 2006,

with 95,700 acres in 1982, and decreasing sligbt§4,300 acres in 2006.

Farm size and farm number In 1982, the average farm size was 336 acresthend
number of farms was 720. Noticeably, farm sizeeased steadily, while the number of farms
has decreased since 1982. The average farm sizé58ascres, with 510 total farms in 2006.

The total number of farm operators has decreaseg 4i959. In 1959, there were 1,083
farm operators, whose numbers decreased steadilyOtby 2002. The average age of farm

operators has increased from 46.2 years in 1952.tbyears in 2002. The number of young

19 The 12 townships in Emmet County are Armstrongv@ré&llsworth, Emmet, Estherville, High Lake, lowa
Lake, Jack Creek, Lincoln, Swan Lake, Twelve Mibke, Denmark and Center. The 6 towns are Esthervill

Armstrong, Ringsted, Wallingford, Gruver and Dadliv
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farm operators 34 or younger decreased from 23959 to 48 in 2002. The number of farm
operators 65 or older has fluctuated slightly, hguotaled 102 in 1959 and increasing to 109 in
2002.

Population. Since 1970, the population in Emmet County hagassively decreased—
similar to other counties in lowa. The total popaa in Emmet County was 14,009 in 1970.
This number decreased to 10,805 in 2003.

Topography and environmental issuesEmmet County is characterized by undulating
or rolling prairie areas. The county has areasisting of steep hills, such as in the west fork of
the Des Moines River. These steep hills are atre$sglacial ice. Other areas of the county are
known as the Wisconsin Drift Plain. The elevatiorthis county ranges between 1,225 and
1,480 feet above sea level [Jones (1997)].

Generally, the groundwater in Emmet County is gdayever, a few wells in the county
have shown high levels of nitrates [Jones (1997)].

In 2007, Emmet County farmers were enrolled in ieaservation programs. The first
program is CRP, with 8,289 acres. Second is thes€@wation Technical Assistance Program,
with enrollment acres of 3,129. Third is the CTAa@ng Land Conservation Program, with 79

acres. The fourth is EQIP, with 1,266 acres endoliénally, 117 acres are enrolled in the WRP.
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Grundy County

Overview. Grundy County is located in the northeastern patthe state and on the
divide between the lowa and Cedar Rivers. GrundynBohas 14 townships and 7 citfégotal
area and the farm land trends for Grundy Countyvail be reported, due to data discrepancies.
However, the change in harvested areas will bertegpan the “Crops” section to indicate the
trend of the harvested area crops grown in Grunoyn@y.

Crops. The main crops in Grundy County are corn, soybelay, oats and a few acres
of sorghum for silage. The harvested area of cemmarned almost constant from 1982 to 2006.
The harvested corn area was 158,900 acres in b888gecreased slightly to 152,800 acres in
2006. Alfalfa hay harvest areas have decreasedistsence 1982, from 7,900 acres, to 2,600
acres in 2006. The harvested area of the othectugg increased from 1,300 acres in 1982 to
1,500 acres in 2006. The oat harvest areas alseatsd from 1982 to 2006, from 6,000 acres to
370. The other major crop in Grundy County is sayh@nd the harvest areas have increased
steadily since 1982, from 104,600 to 136,000 aicr906. Wheat was grown in Grundy County
only in 1997, and the harvested area was 170 acres.

Farm size and farm number. The average farm size has increased from 273 atre
1982 to 454 acres in 2006. The total number of $adlecreased from 1,150 farms in 1982 to 710

farms in 2006.

% The townships are Beaver, Clay, Colfax, Fairfi€ldlix, German, Grant, Melrose, Pleasant ValleyloBh
Palermo, Washington, Colfax and Melrose. The toanesGrundy Center, Reinbeck, Conrad, Dike, Wellgbur
Holland and Stout.
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The number of farm operators has decreased alse $859, when there were 1,680
operators, to 2002, when only 724 operators rerndaifilee average age of the farm operators
increased from 45.8 years in 1959 to 53.6 yeaP®0?. Specifically, the number of young farm
operators aged 34 and younger has decreased draltyafrom 310 in 1959 to 43 in 2002.
Similar to the other counties, the number of faperators whose age is 65 or more has
increased, from 107 in 1959 to 146 in 2002.

Population. The population of Grundy County decreased froji 19 inhabitants in
1970 to 12,341 inhabitants in 2003.

Topography and environmental issuesGrundy County has seven types of land
classifications based on soil type. First, thertdésupland area, which consists of land that is
nearly level to gently, moderate, or strongly shapiand, with different degrees of drainage
[USDA G. (1997)].

In 2007, Grundy County had land in four conservapeograms. The first is CRP, with
4,179 acres. The second program is Conservationni@d Assistance, with enroliment acres of
6,621. The third conservation program is CTA-Grgdiand Conservation, and enroliment is 22
acres. The fourth program being used is EQIP, anathdy Country has 4,752 acres enrolled.
Harrison County

Overview. Harrison County is located on the west-centide sif lowa. Harrison County
has 20 townships and 10 citfésThe total area in Harrison Country is 445,300 sicfée total

farmland area was 426,300 acres in 1982, whichedsed slightly to 425,500 acres in 2006.

2L The townships are Allen, Calhoun, Cass, Cincini@itly, Douglas, Boyer, Harrison, Jefferson, Lar@e

Lincoln, Little Seix, Magnolia, Morgan, Taylor, Wbm, Washington, St John, Jackson and Raglan. Th@wens
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Crops. Harrison County grows corn, soybean, oats, afaifal The harvested area of
corn has remained almost constant from 1982, wiheas 165,100 acres, to 2006, when it was
163,700 acres. The alfalfa harvest areas have aksntdy almost half, from 13,000 acres in
1982 to 6,100 acres in 2006. The harvest areaeobttier hay crops decreased from 2,000 acres
in 1982 to 900 acres in 2006. Oats have witnessetbstantial decrease in harvest area, from
7,900 acres in 1982 to 300 acres in 2006. Sorghasgrown in Harrison Country for only three
years—1982, 1983, 1984—and the harvest area didxeeed 600 acres. The other major crop,
after corn, in Harrison Country is soybean. Thevesied area of soybean increased from
121,500 acres in 1982 to 136,800 acres in 2006 at\lkalso grown in Harrison Country, with a
significant decrease in harvest areas: from 5,808san 1982 to 400 acres in 2006.

Farm size and farm number. Harrison County, like the other counties in lowa,
experienced both an increase in farm size and i@ase in the number of farms between 1982
and 2006. The farm size was 352 acres with 1,2HD fierms in 1982. By 2006, farm size had
increased to 519 acres, and the total number ofSfaecreased to 820.

The total number of farm operators in Harrison Ggutecreased from 1,862 in 1959 to
828 in 2002. The average age of the farm operatveased from 48.3 years in 1959 to 54.1
years in 2002. At the same time, Harrison Couriitg, the other counties, experienced a decline
in young farm operators aged 34 and younger, fréfiB 1959 to 58 in 2002. Surprisingly, the

number of farm operators aged 65 and over decrdem@ad224 in 1959 to 188 in 2002.

are Dunlap, Modale, Persia, Logan, Little Sioux,Aidamin, Pisgah, River Sioux, Magnolia, Missouri lggl
and Woodbine.
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Population. The population in Harrison County has decreasead ft6,240 inhabitants in
1970 to 15,579 inhabitants in 2002.

Topography and environmental issuesHarrison County has three topographic areas:
rolling upland, steep bluffs along the Missouri &ibottom land and the broad level bottom land
along the Missouri and Boyer rivers. The countgireined by the Missouri River and its
tributaries. The need for artificial drainage exist the bottom land, which lacks natural
drainage systems, and the soil in these areaseagdktured [USDA H. (1997)].

Land in Harrison County was enrolled in six conaéion programs as of 2007. The first
conservation program was CRP, with 16,531 acreslledr The second program was
Conservation Technical Assistance, and Harrisom@oload 11,278 acres enrolled. The third
program was CTA-Grazing Land Conservation, andlenemt acreage was 627. The fourth
conservation program was EQIP, and enrollment gereas 8,584. The fifth conservation
program was EQIP-Ground and Surface Water Conservatith 2,115 acres. The final
conservation program was the Wildlife Habitat InoemProgram, and the enrollment acreage
was 176.

Keokuk County

Overview. Keokuk County is located in the southeastern @iaidwa. Keokuk County

has 16 townships and 7 citi&sKeokuk County has an area of 371,300 acres. Ttaefszmland

was estimated at 357,500 acres in 1982, and ded¢a841,500 acres in 2006.

22 Keokuk Country has 16 townships: Adams, Bentoera€Creek, East Lancaster, English River, Jackson,
Keokuk Lafayette, Liberty, Plank, Richland, SigoeynSteady Run, Van Buren, Warren and Washington.

Keokuk County has seven towns: Sigourney, Keotdridie, What Cheer, Richland, Delta and Keswick.
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Crops. Keokuk Country primarily grew corn and soybeahe harvested areas of corn
was estimated to be at 27,300 acres in 1982, lmueédsed to 102,400 acres by 2006. The other
major crop, soybean, has increased from 67,200=ktad acres in 1982 to 91,400 harvested
acres in 2006. Alfalfa acres decreased from 19i80®@82 to 16,000 in 2006. The harvest areas
of other hay crops decreased from 7,500 acres8a 193,900 acres in 2005. There was no
other hay crop in 2006. Oat harvest areas varibstauntially, from 7,600 acres in 1982 to 710
acres in 2006. Keokuk Country is the second coantgng the selected counties in this survey
that grew wheat. The harvest areas of wheat exparikelarge variations during 1982 to 2006,
with 1,900 acres in 1982 and only 500 acres in 2006 peak in wheat harvest areas was in
1990, when there were estimated to be 3,000 acres.

Farm size and farm number.The farm size in Keokuk County has increased fr@ 2
acres in 1982 to 319 acres in 2006. Like the atbenties, the number of farms has decreased
from 1,210 in 1982 to 1,070 farms in 2006.

The number of farm operators decreased from 1/782%9 to 1,024 in 2002. The
average farm operator's age increased from 4713 yed 959 to 55.2 years in 2002. However,
just like the previous counties, farm operatorsda@ years and younger have decreased in
number from 332 in 1959 to 55 in 2002. In the saewod of time, the number of operators
whose age is 65 years or more has increased frgnol397.

Population. Population in Keokuk Country was estimated td8®43 inhabitants in
1970. Since then, the population decreased steadil§,401 in 2002.

Topography and environmental issueskeokuk County has three kinds of areas.

Upland is 910 feet above sea level; lowland haslevation of 625 feet above sea level; the land
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located between the adjoining upland and the logdvlamges from about 100 to 120 feet above
sea level along the Skunk River. The differencel@vation between the lowlands and the
adjoining uplands ranges from 80 to 100 feet albiegSouth English River and its tributaries in
the northern part of the county. Keokuk County mmaslerately sloping and strongly sloping
areas adjacent to the lowland [USDA K. (1997)].

Keokuk County had land enrolled in four conservapoograms as of 2007. The first
conservation program was CRP, with 52,912. Therskpoogram was Conservation Technical
Assistance, with 8,906 acres enrolled. The thimypm was CTA-Grazing Land Conservation,
and the enrollment acres were 550. The fourth geatien program was EQIP, with 4,674 acres
enrolled. Finally, the fifth conservation programsithe WRP, with 29 acres enrolled.

Warren County

Overview. With 366,000 acres, Warren County is located insthethern part of lowa.
The total farmland was estimated at 335,300 acré982, but decreased to 297,000 acres in
2006. Warren County has 17 townships and severstiti

Crops. Warren County grows corn, alfalfa hay, soybeangghum, and wheat. The first
major crop in Warren County is corn. The harveste of corn was 87,000 acres in 1982 and
decreased to 67,100 acres in 2006. The harvestacaalfalfa was 28,300 acres in 1982, and
the area decreased to 24,300 acres in 2006. Thedted area of the other hay crops decreased

from 6,300 acres in 1982 to 2,900 acres in 2006.

% Warren County has 16 townships: Allen, BelmonstHancoln, Greenfield, Jackson, Jefferson, Libekipn,
Otter, Palmyra, Richland, Squaw, Virginia, Westdom, Whit Breast, Union and White Oak. Warren Qgun

has seven cities: Indianola, Norwalk, Carlisle,diHartford, New Virginia and Martensdale.

www.manaraa.com



136

The other crop is oats, for which harvested arsadnapped dramatically from 7,900
acres in 1982 to 320 acres in 2006. Soybean igar mw@p grown in Warren County. The
harvested area was 60,600 acres in 1982 and iecr¢@$3,600 acres in 2006. The last two
minor crops were sorghum and wheat. Sorghum wasgrgio Warren County from 1957 to
1984. The harvested area was 2,680 acres and adrepA@0 acres by 1982 and 200 acres by
1984, which was the last year Warren County grenglaom. Wheat started to be grown in
Warren County in 1972 with a harvested area ofai8@s, which peaked at 2,200 acres in 1985.
Dramatically, the harvested area decreased to d@8 & 1997, which was the last year wheat
was grown in Warren County.

Farm size and farm number. Comparatively, farm size and total farm numbergeh
changed since 1982, like other counties in theesuriFarm size was 238 acres in 1982, and
increased slightly to 232 acres by 2006. The tatahber of farms decreased from 4,410 in 1982
to 1,280 by 2006. The total number of farm opemattacreased from 1,847 in 1959 to 1,338 in
2002, during which time the average age of farnratpes increased from 49.7 years to 56.8
years. Farm operators aged 34 or younger decréased®78 in 1959 to 47 in 2002. Farm
operators 65 years or over increased from 327 59 18 428 in 2002.

Population. Unlike the other counties in this survey, theydapon in Warren County
has been steadily increasing, from 27,432 inhatsiten1970 to 41,456 inhabitants in 2002.

Topography and environmental issuesThe majority of Warren County land is in the
upper landscape, and along the neighboring riudly BO percent of land is considered hilly or
has high slopes. The major environmental probldrasbunty faces include soil erosion and

water quality (due to sediment), which compoundsdiock issues.
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Warren County had land enrolled in five consernrapoograms as of 2007. The first
conservation program was CRP, with 28,813 acres.sElsond program was Conservation
Technical Assistance, with enroliment acres of 6,3@e third conservation program was CTA-
Grazing Land Conservation, with 229 acres enrollégk fourth conservation program was
EQIP, with enrollment acres of 2,678. The fifth gram was the Wildlife Habitat Incentive
Program, with only four acres enrolled.

Winnebago County

Overview. Winnebago County is located in northern lowa. Méinago County has 12
townships and 7 towrf§.Winnebago County has an area of 256,700 acrestotalgarmland
area was 244,000 acres in 1982, but decrease@t0@Bacres in 2006.

Crops. Winnebago County grows corn, soybean, alfalfés,and all hay crops. The
harvested areas of corn have increased since 82,119,100 acres, to 124,600 acres in 2006.
Alfalfa harvest areas decreased since 1982, fra®04acres, to 1,700 acres in 2006. The
harvested areas of the other hay crops also dectelasm 700 acres in 1982 to 300 acres in
2006. The harvested areas of oats have dramataetheased, from 4,400 acres in 1982 to 470
acres in 2006. Soybean harvest areas stayed atomstant over time: there were 96,900 acres
in 1982, which decreased slightly to 96,600 aane2006. Finally, wheat was grown in
Winnebago County for four years (1984, 1985, 128, 1992). The harvested areas constituted

350 acres in 1984 and decreased to 100 acres th 199

% Winnebago has 12 townships: Buffalo, Center, Eenest, Grant, King, Lincoln, Linden, Logan, Maoun
Valley, Newton, and Norway. Its seven towns areeBbCity, Lake Mills, Buffalo Center, Thompson, aedl,
Rake and Scarville.
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Farm size and farm number. Farm size in Winnebago County increased from&#8s
in 1982 to 384 in 2006; the total number of farmsrdased from 860 in 1982 to 620 in 2006.

The number of farm operators has dramatically desee since 1959, when it was
estimated at 1,454, whereas only 631 farm operatonained in 2002. The average age of farm
operators has increased slightly, from 46.8 yeaEOt5 years. The number of farm operators
aged 65 or older decreased from 134 in 1959 tari 2R02—Ilike Harrison County. The number
of farm operators aged 34 or younger decreased 2&frin 1959 to 106 in 2002.

Population. The population in Winnebago County has steadilyréased since 1970,
when an estimated 12,990 inhabitants lived in thenty, to 11,429 inhabitants in 2002.

Topography and environmental issuesWinnebago has two types of land: flat and
hilly. The eastern part of Winnebago County hasaroghly erodible land than the western part
of the county.

Winnebago County had land enrolled in four cons@agprograms as of 2007. The first
conservation program was CRP, and enrollment @thB601 acres. The second program was
Conservation Technical Assistance, with enrollneamnes of 15,964. The third program was

EQIP, with enrollment acres of 2,986. Finally, &s8es were enrolled in the WRP.
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Woodbury County

Overview. Woodbury County is located in west-central loW#&odbury County has 24
townships and 8 citi€s.The county has an area of 557,400 acres. Totaldad was estimated
at 511,600 acre in 1982, but decreased to 439,&@8 & 2006.

Crops. Woodbury County grows corn, soybean, oats, afalfl hay crops, and (like
some counties) wheat. The harvested areas of emfluctuated since 1982, when there were
239,200 acres, but have decreased to 198,700ia2666. Alfalfa acreage decreased from
17,200 in 1982 to 7,600 in 2006. The harvestedsawéthe other hay crops decreased from
5,000 acres in 1982 to 3,100 acres in 2006. Oakektad areas have dramatically decreased,
from 22,000 acres in 1982 to 710 in 2006. Sorghwas grown for only two years; the total
harvested area was 800 acres in 1982, and decread4@d acres in 1984. Wheat was grown
from 1982 to 1997, and the harvested areas decréase 900 acres in 1982 to 380 by 1997.

Farm size and farm number Average farm size has increased from 320 acr&982
to 389 acres in 2006. Consequently, farm numbers Hacreased from 1,600 farms in 1982 to
1,130 in 2006.

The number of farm operators also decreased, f88i72an 1959 to 1,148 in 2002.
Additionally, the average age of farm operatorseased from 47.6 years in 1959 to 54.1 years

in 2002. However, the number of farm operators &edr younger decreased from 435 in 1959

% Woodbury has 12 townships: Arlington, Banner, Gode Floyd, Grange, Grant, Kedron, Lake Port, Lijer
Liston, Little Sioux, Miller, Morgan, Moville, OtoRock, Rutland, Sloan, Union, West Fork, Willow, Vo
Creek, Woodbury and Sioux City. The county alsodight towns: Sioux City, Sergeant Bluff, Movillgloan,
Correctionville, Lawton and Anthon.
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to 80 in 2002. Conversely, the number of farm ofmesaaged 65 years or older increased
slightly, from 245 in 1959 to 259 in 2002.

Population. The population in Woodbury County increased slighetween 1970 and
2002, from 103,052 inhabitants to 103,220.

Topography and environmental issuesWoodbury County has two types of land: flat
area, represented by the Missouri River Flood Pk which is used for growing row crops,
corn, and soybeans, and hilly land, representdtidy oess Hills, which is used for grazing.
Woodbury Country has prairies (natural ecosystemmsgh are jeopardized because of improper
management of grazing in the area. Additionallg, ¢bunty experiences invasion of some native
plant species, such as Eastern Red Cedar tredeandSpurge, which is not edible for cows,
because of its bitter taste and adverse healthtsffEinally, Woodbury County has soil
problems, especially in the hilly area.

Woodbury County had land in seven conservationnarog as of 2007. The first
conservation program was CRP, where the enrollmemtage was 27,708. The second program
is the Conservation Technical Assistance Progrdmerethe enrollment acreage was 15,964.
The third program was CTA-Grazing Land Conservatamd the enrollment acreage was 614.
Fourth was EQIP, with 326 acres enrolled. The fiitbgram was the Flood Prevention
Operation, where 4,009 acres were enrolled. Tha gpogram was the WRP, with 80 acres

enrolled. The final program was the Wildlife Habitacentive Program, with 220 acres enrolled.
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APPENDIX D: RANDOM UTILITY MODEL

A landowner, like any consumer, would consume &dtasf goods and services that
maximizes his (or her) utility subject to a budgenstraint. Let the land owner utility ‘depends
on goods and services consumed’ be representdeelyettor ge = {gl, g2, ... gn}, and his
utility be derived from the function U(g). He hasraximize his utility subject to his budget
constrain, ve ge< M, where ve is the price of good ge. M is theltoteome earned by the
land owner. Then, the land owner has to choosenaptjuantities of goods and services
(denoted by g*),given the budget constraint.

There are two major sources of income (M) for altmner: farm profitsI{) and non-

farm income Q). Hence, the utility maximization of the farmendae stated as

Max U(g) (4.1a)
with respect to vector g
subject to the budget constraint > ve ge<IT+ A (4.1b)

If the landowner is an absentee owner, the farormet(I) is entirely composed of land
rents, since he is not directly involved in farmiifdhe is an owner operator, then the income is
derived from farm cultivation, which entails a ptahaximization problem, described below.
The land owner maximizes his farm profits subjegbrioduction function constraints; assume
that the farmer produces a vector (set) of outf®its, corn, soybeans, wheat, and so on),

denoted by y from an input vector x. Then, his profximization problem can be written as

Max = pmym - wn xn—-FC (4.2a)
with respect to inputs x = {x1, x2,...,xn}
subject to production functions, ym = f(x), m = 1,2V (4.2b)
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where,

pm = price of output m (corn, soybeans, etc), m2:.1M

ym = yield of output m

wn = cost of variable input n (chemicals, seeds;immeery, etc), n =1,2,...N

xn = quantity of variable input n

FC = fixed costs of land, labor, buildings, machynand others

Note that in the above problem (4.2), the land oveoasiders the net returns (owner
operator) derived from regular farm inputs alomec@se of an absentee land owner, it is simply
rental returns). If the land owners adopt a s&oiservation practices (C), it will affect their
farm profitability (T), since adoption of conservation practices entattain costs, denoted by
g(C). Adoption of conservation practices also clesntpe output production functions, since
they increase the physical conditions and the gyneetween the inputs x. For a land owner
who adopts conservation practices, the profit méation problem would be:

Max M= pmym -y wn xn—FC - g(C) (4.3a)

with respect to input vector X

and conservation practice vector C

subject to production functions, ym = f(x; C), M.2,...M (4.3b)

Problem 4.3 is different from 4.2 in two ways. Eitbere is an extra set of choice
variables C, the conservation practices, that eachiosen by the land owner; if the farmer
chooses certain conservation practices, then heohasur some fixed and variable costs

associated with them (represented by g(C), whéseagunction with g(0) = 0). Second, the
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production functions in 4.3b change to reflectheeefits to farm productivity and enhanced
resource quality (such as water quality, soil carlswil organic matter, soil erosion, and so on),
denoted by the vect® = {Rh, h = 1,2,...H}, with conservation practices. In aid, land
owners can also get utility from the improved reseuwquality R). If land owners choose not to
install any conservation practice (C = 0), thenbRrm 4.3 simplifies into 4.2 described above.

The profit maximization problem (4.3) can be maxed by choosing optimal levels of
farm inputs and conservation practices. The optimadl for farm inputs is denoted by
x*(p,w; C*), meaning that it depends on the inptit@ vector (w), output price vector (p) and
the chosen levels of conservation practices (@9;dptimal level of conservation practice
denoted by C*(w,pR) would depend on input price vector (w), outptt@wvector (p) and land
owners’ desired quality of land, soil and wateorgses R). The decision to choose x* and C*
can be either sequential or simultaneous. (Givahdahand owner might have some preferred
level of resource qualityR(), he will choose a certain C*—given the choiceCsf he will choose
a certain level of inputs x*). In either case, thsultant farm income could be represented by
this indirect profit function

I1* = JI(x*, C*; R) =JI(p, w; R), since x* and C* are functions of p and w.

To quantify the impacts of conservation practioes @ reflect the fact that farmers

derive additional utility from the quality of naalresources, problem 4.1 can be rewritten as

Max U(g,R; C¥) (4.4a)
with respect to vector g
subject to the budget constraint > ve ge<JI + A (4.4b)
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The above problem is different from 4.1 in two redg. First, the utility of land owner
depends not only on the goods and services cons(ghduut also on the quality of natural
resources in farmingR(; second, the budget constraint 4.4b has theanet feturns functioni()
replaced with the indirect profit functiofi) to ensure that farm profits remain at optimized
levels for all levels of inputs and outputs. Upoaximization of utility by choosing optimal
values of gR (implicitly, from C* and x*)—the indirect utilitfunction—can be written as
V(v, p, w; C*) or V(d; C*), where d represents thet of vectors (v, p, w). Note that indirect
utility function V gives the optimal values of camsption for goods and services for all levels of
income (I + A).

If the land owner adopts kth conservation practicen the maximal utility attained by
the landowner can be expressed as V1 = V(d; CKY, wihere the number 1 refers to the
adoption of kth conservation practice. Hence, tlagimum utility for the land owner who did

not adopt the kth conservation practice would be=W{(d; Ck* =0).
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APPENDIX E. PROBABILITY MODEL

The probability measure Pr [Ck = 1] = Pr [¥M0] can be written as

Pr (Ck = 1) = Pr [Q(gs; Ck=1)> Q(q,¢&; Ck=0)]. (4.5b)
Assuming a linear function for Q and additive ertbrs becomes

Pr(Ck=1)=Pr[$l +&1>qp0 +¢ 0], where (4.5¢)

B1 = functional parameters estimated when the ceasen practice Ck = 1 (adoption)

B0 = functional parameters estimated when the ¢wasen practice Ck = 0 (non-

adoption)

e 1 = error in the linear functional approximatiofly when Ck =1

e 0 = error in the linear functional approximatiof@ when Ck =0
Rearranging (4.5c)

Pr(Ck=1)=Prd1-e0>q B0—p1)]=Pr[e>qb]

where

e = difference in errogl —¢ O

g = landowner characteristics such as age, educatio

b = difference in estimated paramet@3—-p1

If e is assumed to be independently and identiahifiiributed according to a symmetric
distribution, we have

Pr(G=1)=Pr[e>qgb]=Pr[e<qb]=F(b) 4.9

where e =1 —goandb = o — Bs.

where F( b) is a cumulative distribution function of e.
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