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Effects of Socio-Institutional and Emotional
Factors on Japanese Farmland Rental

Transactions

Yoji Kunimitsu

Farmland reallocation between farmers through rental transactions is critical for improving
Japanese rice productivity. This study examined effects of socio-institutional and emotional
factors as well as economic factors on rental transactions. A stochastic choice model was
applied to contingent valuation data by considering regional heteroscedasticity. Empirical
results showed (1) existence of economic inefficiencies, 3% loss of economic surplus due
to socio-institutional restriction, which is probably reflected in transaction costs; (2) a 15%
reduction in surplus due to emotional reluctance of farmers; and (3) strong influences of
rice price, wages, and geographical location on the rental rate and agreement level.

Key Words: contingent valuation questionnaire, economic inefficiency, regional hetero-
scedasticity, rental agreement level, rental rate, stochastic choice model

JEL Classifications: C25, D44, Q12, Q15, Q38, R58

Improvement in rice productivity is important
in Asian monsoon regions and in Japan where
economies of scale have little effect because
each farmer manages only a small area. To
encourage farm management on large scales,
agricultural policies are now trying to accel-
erate farmland rental transactions (FRT); large
subsidies have been mobilized for this pur-
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pose. In spite of official support, the area rent-
ed remains less than 20% of the total paddy-
field area, although this is larger than the
annual purchased area of paddy fields, which
is only 1%, according to the 2000 Agricultural
Census (Ministry of Agriculture, Forestry and
Fishery [MAFF]). Many previous studies have
pointed out that this low rate is the result of
socio-institutional factors that have protected
the farmland possession rights of small farm-
ers, as well as emotional factors that affected
decisions of farmers after the agricultural land
reforms of 1952 (Shogenji). However, few
empirical studies have been made of the extent
of these socio-institutional and emotional in-
fluences, and few models have been proposed
to describe individual decisions and the mu-
tual interaction of farmers in FRT.

This study aims to analyze FRT in the light
of the rental rate and rental agreement level
and evaluate the impact of socio-institutional
and emotional factors as well as economic fac-
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tors on FRT in Japanese paddy fields. Supply
and demand (S-D) functions over renting were
derived as a stochastic choice model from pro-
duction theory by considering technological
differences, farmers’ emotional reluctance
(ER), and regional heteroscedasticity. Contin-
gent valuation (CV) questionnaire data were
used to estimate the S-D functions with over-
coming constraints in actual FRT. Simulation
based on the model revealed socio-institution-
al factors originating in the actual rental mar-
ket as economic inefficiencies besides ER fac-
tors.

The second section explains the survey de-
sign, the empirical model, and the data. The
third section presents the results of estimation
and simulation that relate to socio-institutional
and emotional factors as well as economic fac-
tors. Finally, the findings are summarized and
the implications for stimulating FRT are dis-
cussed.

Methodology
Survey Design

Previous studies based the economic influence
of farmland on estimates of the hedonic price
function. The hedonic price approach sheds
light on several factors, including soil char-
acteristics (Elad, Clifton and Epperson); ur-
banization (Plantinga and Miller); and envi-
ronmental characteristics (Boisvert, Schmit
and Regmi; Xu, Mittlehammer, and Barkley).
However, there have been few hedonic anal-
yses of Japanese farmland because of data lim-
itation. Japanese farmland transactions, wheth-
er for renting or purchasing, have been
restricted by local governments, so that vari-
ances of the price data in official statistics are
too small to allow an estimate of the hedonic
price function. Even if such estimation is pos-
sible, the hedonic price function from data on
S-D equilibria involves problems of identifi-
cation, and primary factors are scarcely sepa-
rated into each S-D side (Brown and Rosen).

Production functions have also been esti-
mated to find the derived demand for farmland
in previous studies (Demir and Mahmud;
Godo; Ito; Kuroda). These results show the

inelastic adjustment of farmland demand to
the price at the aggregated level. However, the
aggregate production function is unsuited to
treat individual differences originating from
technological differences between farmers.
Kumbhakar and Chambers and Quiggin there-
fore proposed a stochastic production function
approach; these analyses involved a conver-
gence process that sometimes failed.

In this study, a stochastic choice model, de-
rived from production theory, was used in S-D
functions to describe individual decisions orig-
inating from technological differences. Con-
sideration of individual technological differ-
ences is critical in the analysis of FRT, because
variation in farmers’ decision making is the
driving force behind renting. Furthermore, so-
cio-institutional and emotional factors can be
introduced into the model only when data
from individual farmers are used. According-
ly, the stochastic choice model was preferred
to conventional methods that use aggregate
data.

CV data were also used to secure adequate
variability in the rental rate of Japanese FRT
and to estimate the model based on the behav-
ior of individual farmers. The following ques-
tion was proposed to supply-side farmers: “If
you have a chance to rent out one parcel of
paddy field (dA) to another farmer, would you
agree to a unit annual rental rate of B*?” De-
mand-side farmers were asked the following
question: “If you have a chance to rent one
parcel of paddy field (dA) from another farmer,
would you pay a unit annual rental rate of B4?
Assume that you can use other agricultural
machinery as well as your own and employ
help to cultivate the field, if needed. Also, as-
sume that the obligation rate of the set-aside
program is equal to the average rate for your
town.” Here, one parcel of paddy field (dA)
was taken as 0.3 hectare (ha), which is com-
mon for Japanese paddy fields. Superscripts s
and d, respectively, show the S-D sides.

Five rental rates of 50,000, 100,000,
200,000, 400,000, and 700,000 yen/ha/year
for Bs and B¢ were set in the questionnaire in
order to maintain variability. Each value was
proposed to each group of farmers, assigned
randomly to one of five equal groups. A sim-
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ple yes-no answer was requested so as to rep-
licate the actual FRT. A simpler method could
have been sought by letting the respondents
write their acceptable price or select their pref-
erence from prelisted values, but their answers
would probably have been swayed by the val-
ue that local governments have proposed as
the standard rental rate, leading to a lack of
variation in the data.

After giving their discrete choice answers,
farmers who answered negatively were asked
the reasons for their refusal. This was to as-
certain whether their decision was the result
of emotional factors such as dislike of renting,
disinclination to enter troublesome financial
negotiations, or fear of losing their autonomy
in farm operations. Farmers who selected
emotional reasons were assigned to the ER
group.!

The cross-sectional pooling data, gathered
from questionnaire surveys at different sites
and regions, were needed to introduce price
indexes such as the price of rice and wages
into the model. If data from a single site were
used, price indexes would effectively be con-
stant, because they were almost identical for
each farmer. To avoid this, the same question-
naire surveys were conducted in several re-
gions having different prices and wages, and
regional heteroscedasticity was treated in the
stochastic choice model.

Before the survey, the S-D side farmers
were classified a priori at 3.0 ha to simplify
the question and facilitate comparison of the
results with real transactions. This division of
3.0 ha was based on an official notice of
MAFF to farmers as a necessary condition for
providing subsidies for Land Improvement
Projects at all research sites. The 2000 Agri-
cultural Census also indicates that 3.0 ha was
the division point for farmers who decreased

' There is a possibility that farmers accepted the
proposed rate in spite of the high value in the question
without any consideration, because they thought ques-
tions from a semi-public organization like JIID should
be answered positively. However, unlike the hypothet-
ical question on environmental protection, questions
about renting are quite common for them, so this prob-
ability should be low. All farmers who accepted a high
rate were therefore assumed to be rational.

(or increased) management areas, mostly by
renting. These facts indicate that farmers over
3.0 ha should be the target of Japanese agri-
cultural policy for improving the average scale
of management.

Empirical Model

There are two facets to the empirical model
used here. The first is the definition of S-D
functions, which describe farmers’ decisions
about renting based on individual differences
in rice production technique. The second is
simulation of the S-D equilibria as theoretical
rental agreements (Kunimitsu). The S-D func-
tions are derived from the production function
and modified in line with the stochastic choice
model as follows.

Each farmer is assumed to produce rice (Q)
according to the Cobb-Douglas production
function, Q = aA*V<Edexp(u), (b + ¢ < 1),
with predetermined farmland area (A4), which
is a given factor); other input factors such as
labor, machinery, fertilizer, and pesticide (V);
and attributes of farmers and farmland (E).
Bold characters denote vectors, and the low-
ercase characters a, b, ¢, and d are rice pro-
duction parameters. Here, u# is the stochastic
element that represents technological differ-
ences relating to the skills and knowledge of
individual farmers. These technological differ-
ences yield different profits, even if farmers
have the same management resources, and
consequently indicate different decisions over
renting.

Supposing that farmers aim to maximize
profit R = PQ — P,A — P,V under the tech-
nical constraints of the production function,
the first-order condition with respect to V is
Py = P(3Q/3V) = PacA*V< 'Edexp(u), where
Py is the price of V and P is the price of rice.
The optimum rental rate, P,urp, willingly
paid by individual farmers, is taken to maxi-
mize R for a given A, so that the optimal rate
is defined as P,yp, = P(0Q/0A). This relation
indicates that the shadow price of the farmland
corresponds to the marginal productivity of
that farmland. By substituting V into Py in the
first-order condition, P,yp is given by
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Equation (1) shows that the rental rate can be
decomposed into two parts, a systematic ele-
ment f(X), which relates to management re-
sources, and a stochastic element &, which rep-
resents technological differences between
farmers. Unlike the other prices, Py, the opti-
mal rental rate P,yp is different for each
farmer, because farmland area is a given factor
for farmers.

The parameters in Equation (1) cannot be es-
timated directly because of the small variability
in the real data for the rental rate. To specify
this formula from CV data, Equation (1) must
be modified to a stochastic choice type function.
It is reasonable to suppose that supply-side
farmers will agree with renting if the proposed
rate (B*) is greater than P, in Equation (1).
Given that the distribution of technological dif-
ferences shown by & is independent, identically
distributed (i.i.d.) with a zero mean, the accep-
tance probability of the supply-side 7 is

@) = =Py = 1) = PrlB > Pl
= pefB) — SXD) e
G-.S' O-A
yIn(B*) — X+’

1+ Zyd

where v, 3, and & are parameters and G is the
cumulative density function. The suffix i de-
noting the ith farmer is dropped in this equa-
tion and henceforth. If the ith farmer agrees

with renting, then I* = 1; otherwise I* = 0.
Here o is the standard deviation of & and is
taken to be defined by o = (1 + Zz8), with
the bench mark value & and regional hetero-
scedasticity term Z 8. The parameter 8 is sta-
tistically significant if the jth region is differ-
ent from other regions in the standard
deviation of the data.

Demand-side farmers will accept the pro-
posed rental rate (BY) if B? is lower than
P4 wrpy, in Equation (1). The demand-side ac-
ceptance probability < is

(3)  wl =P =1) = Pr[B! = P{yp]

In(BY) ~ fX) _ &

= Pr O-/I 0-([

,\/dln(Bd) — X(IB:I

=1-G
1+ Z4s9

The presence of ER farmers reduces the ac-
ceptance probability defined by Equations (2)
and (3). Because researchers do not know in
advance whether the farmer belongs to the ER
group, the proportion in that group is treated
as a stochastic variable. Upon describing this
uncertainty by the cumulative density function
H, the probability of classification into the ER
group is defined as mp, = Prg,=1) =
H[Z,,0]. Here, the parameter 8 shows the de-
gree of emotional factors, and the variables
7, are fixed factors relating to the emotional
attitude of farmers. As a result, farmers are
classified into three groups: the non-ER group
that accepts the rate proposed in the question-
naire, the non-ER group that rejects the pro-
posed rate, and the ER group that refuses rent-
ing with any profit. The log likelihood
function is

Samples

In(L) = > {1 ~ LMDl
+ (1 - [ER)(I - I)

W)™

X In[(1 = )1 — m)]
+ Ipln(mgg) ),
for both the S-D sides. If the functions G and

H are taken as the logistic distribution, the
probabilities w and g, in this equation are
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The signs of the coefficients are considered as
follows. For rational farmers, the acceptance
probability is such that dw*/0B* > 0 and dmw9/
dB4 < 0. Now, ams/oP = [oms/af ) [af (X)/
dP] is negative because the first differential on
the right-hand side of the equation is negative,
due in turn to the negative sign in front of
f(X) in the function G(-), and the second dif-
ferential is positive because ¢ > 0 in Equation
(1). In addition, ow?/3P > 0 because dm?/
df(X) > 0 in Equation (3). Similarly, the neg-
ative sign of ¢’ implies that dw*/6Py > O and
dmi/oPy, < 0. The signs of dm/0A = [om/
af XOof (X)/aA] in both the S-D sides can-
not be determined in advance, because the
sign of 3f (X)/9A is related not only to the pa-
rameter (b') of diminishing returns but also to
the total factor productivity (a') in Equation
(1). If the total factor productivity changes in
proportion to A, the effect of diminishing re-
turns may be overwhelmed (i.e., df(X)/0A >
0), and the sign of dn/dA most likely corre-
sponds to the signs of dw/df (X). In the esti-
mation process, the negative signs of Xp in
Equation (4) were set as positive and denoted
by the estimated sign of B to show the effect
of explanatory variables more directly.

Next, the theoretical equilibrium is embod-
ied by the S-D functions for renting that rep-
licate mutual transactions and reveal the influ-
ences of primary factors in the simulation. The
acceptance probabilities in Equations (2) and
(3) correspond to the proportion of farmers
who accept the proposed rental rate for a sin-
gle farm parcel of dA. Almost all parcels of
farmland are the same size in Japan, so the

acceptance probability corresponds to the per-
centage of farmland parcels rented, and con-
sequently corresponds to the percentage of
farmland areas rented in a single transaction.
The theoretical equilibrium of the S-D
sides is defined at the intersection of the S-D
functions. At this point, the equilibrium rental
rate (B*) and area rented (N* X dA) are such
that N* X dA = Pr(B* > Piuymp) X N* X dA
= Pr(B* = P4y X n X N X dA. Upon
considering the different farmland areas of
S-D farmers, the equilibrium condition is

N* X dA

I

K
> Pr[B* > Pgpli X Ni X dA
k=1

Pr[B* = P{yrp], X n X Ni X dA.

i
M-\

Here, N* shows the number of farmland par-
cels rented within a site. The quantities N* =
%, Ny and NY = 3, N{ are, respectively, the total
number of farmers (corresponding to the total
number of farmland parcels) supplied and de-
manded by the S-D sides. Suffixes k and / show
the kth and /th group of farmers whose man-
agement scales are similar on each S-D side.
The rate n is constant for each site assuming
that transactions at one site are divided into “n-
auctions”; demand-side farmers (large-scale
farmers) can bid on every auction, but supply-
side farmers (small-scale farmers) can bid only
once because of the small area of farmland in
their possession (Figure 1). If the ratio n is sta-
ble for each site as the result of the fixed num-
ber of participants, and corresponds to N*/N¢,
and if N} = ¢ N° and Nf = &N (here ¢ is the
rate for the kth or /th division out of the total),?
then the agreement level for renting is

2 According to the data on sites, the rate, n, is ap-
proximately 8, so that typically one demand-side farm-
er rented from eight small-scale farmers. This rate dif-
fers between sites in the project, but appears to be
stable for many years since there is little entry or exit
of farmers. The rate n therefore scarcely affects equi-
librium values, even in actual transactions. Actual rent-
al transactions may be too small to ensure market equi-
librium, but Rustichini, Satterthwaite, and Williams
showed that indeterminacy or inefficiency caused by
trader bargaining behavior in a small market vanishes
rapidly under a uniform price double auction, provided
that there are at least six traders per side.
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Here, X8, shows the effect of explanatory
variables other than farmland for an average
farmer. The quantity A denotes the average
farmland area within the kth or /th division, so
that AB, shows the average effect of farmland.
Also, N* corresponds to the number of farm
parcels accepted to rent in a single imaginary
transaction, but does not represent all contracts
nor the aggregate derived demand for farm-
land. However, if the need for additional pad-
dy fields is high, the actual rental rate and area
rented will be high and proportional to the
agreement level as the target variable of the
model.

Data

To obtain the variances in price indexes, a to-
tal of 117 survey sites were selected through-
out Japan, and the CV questionnaires were ad-
ministered by the Japan Institute of Irrigation

Theoretical Market Structure of Farmland Rental Transactions

and Drainage (JIID) with the assistance of
MAFF in December 1999 (JIID 2000). Hok-
kaido and Okinawa were excluded, because
they have different management styles and
rice varieties from other regions. All survey
sites were located in paddy field zones con-
solidated by the Land Improvement Projects
before the survey. Conditions of soil and ir-
rigation were almost the same for all fields.
Table 1 shows the results of the surveys.
Questionnaire sheets were provided to all
farmers in each site, so that the data gathered
here corresponded closely to the actual situa-
tions of rice production farmers. The ER
group accounted for 30% of small-scale farm-
ers (supply side), but only 4% of large-scale
farmers (demand side). The x? values were
calculated on the supply side (13.0) and the
demand side (5.8) to clarify the relation be-
tween the size of the ER group and the pro-
posed rental rate.* These x? values show that

3 x? values were calculated as

i i (IN; — ANy)?
i=1 j=1 ANij ’
where i and j show the proposed rates and resistances.
Here AN is the actual number of farmers classified into
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Table 1. Questionnaire Results

Small-scale Large-scale

(Supply) (Demand)

Number of project sites 82 117
Distributed questionnaire 7459 764
Collection rate (%) 80.6 85.0
Effective responses 3331 (100) 412 (100)
Rate of effective response (%) 55.4 63.4

ER group 981 (29.5) 18 (4.4)

Non-ER group 2350 (70.5) 394 (95.6)

Note: Farmers in the ER group hated renting, whatever the rental rate. At 35 research sites (difference between 117
and 82), the questionnaire was executed only for the demander to increase the data.

the ER group remained consistent despite dif-
ferent proposed rates [the critical value of
x%(o = 0.01) is 13.3).

Table 2 shows candidates for the explana-
tory variables in Equation (4). The prices of
agricultural machinery, fertilizers, and pesti-
cides were not included, because they were
almost uniform nationwide. Geographical con-
ditions in suburban areas show the influences
of urbanization. Hilly and mountainous areas
are less favorable for agricultural production
because of the long distances to the main mar-
kets and haphazard location of fields in the
mountainous terrain. These geographical clas-
sifications are based on the Agricultural Cen-
sus and are indicated by binomial variables.

Estimates of the S-D Functions

Table 3 shows the estimates of the S-D func-
tions in Equation (4). Three functions were es-
timated for both S-D sides: a log-linear type
with all variables involved (models 1 and 4),
a log linear type with only significant variables
(models 2 and 5) as compared to z-statistics of
more than 1.0, and a linear type with all var-
iables as an approximation of the logarithmic
function (models 3 and 6). All parameters in
the table had the signs expected theoretically.

the ith and jth category, and TN is the theoretical num-
ber calculated from

TN, = <E ANU> X (2 AN, [ 2 AN,-j>
i i ij

(Hidano).

Only a few differences were seen in the per-
formances of the log-linear and linear models
in regard to the log-likelihood value, the frac-
tion of correct predictions, and the number of
significant parameters.* The following features
are found in Table 3.

First, the estimated coefficients of the pro-
posed rate B, which correspond to the inverse
value of the standard deviation of &, reveal
significant technological differences between
farmers. The elasticity values of farmer re-
sponse to the rental rate, (dm/0B)(B/), were
0.64 for the supply and —0.89 for the demand
side at the point of indifference (w = 0.5), at
which the expectation of ¢ in each S-D func-
tion is zero. Similar absolute values of the S-D
side elasticity imply a homogeneous distribu-
tion of technological differences and a ho-
mogeneous response tendency of farmers both
in renting out and renting from others, but
their responses were inelastic.

Second, most coefficients of the regional
heteroscedasticity, except for Tokai and Kyu-
shu, had insignificant values on the supply
side. The significant coefficients for Tokai and
Kyushu indicate that the standard deviation of

4 A bootstrap simulation was performed to deter-
mine reliability in the stochastic choice S-D responses.
Rental rates at the indifferent points were calculated
using 1,000 sets of bootstrap sampling. The error range
of the supply response function with respect to the
rental rate was *10% [Pj-095/FPiw=00sy = 1.21] at
90% reliability in the actual case, and for the demand
response function it was £20% ([P ~00s/Plw=00s) =
1.40]. The reliability of the demand response function
was therefore lower than the supply side.
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Table 2. Possible Explanatory Variables for S-D Functions in Rental Transactions

Supply Demand

Explanatory Variables Unit Mean SD Mean SD
Price of rice (by prefectures) P 1,000 yen/60 kg 16.29 1.11 16.38 1.18
Wage (by prefectures) P, 1,000 yen/hr 1.61 0.21 1.54 0.16
Attribute (by farmers)

Management area of paddy A ha 1.28 2.23 6.31 5.86

On steep hillside (over 1%) I lor0 0.36 0.48 0.18 0.39

Age (under 50) Age lor0 0.19 0.40 0.47 0.50

Certificated farmers by gov. Certif lor0 0.22 0.41 0.50 0.50
Geographical classification (by towns) following the Agricultural Census grouping

Suburban area SUA lor0 0.16 0.37 0.09 0.28

Hilly and mountainous area HMA lor0 0.37 0.48 0.45 0.50

Other area (except for the above
areas)

Regional dummy (by prefectures) following the Agricultural Census grouping

West Japan West 1
Tohoku (including 6 prefectures)

Kanto (including 6 prefectures) Lo 1
Hokuriku (including 4 prefectures)  Zyouwiee 1
Toukai (3 prefectures) Zotai 1
Kinki (3 prefectures) Zkinki 1
Chyu-Shikoku (6 prefectures) Zepusiirokn 1
Kyushu (4 prefectures) Zyusi 1

or O Tokai, Kinki, and Chyu-Shikoku
(except for the below regions)

or 0 0.23 0.42 0.25 0.43
or 0 0.06 0.24 0.05 0.22
or 0 0.07 0.25 0.01 0.09
or 0 0.09 0.29 0.04 0.19
or 0 0.19 0.39 0.08 0.27
or 0 0.21 0.41 0.04 0.20

Note: “I”’ is the tangent of the mean geographical slope between the top and bottom points at the research site.
Source: P and P, were introduced from Cost Research of Rice Production (MAFF) after matching to the prefectures

in the research areas.

e was higher in these regions, with a greater
diversity of individual reactions to renting. In
the demand functions, all coefficients of the
regional heteroscedasticity were insignificant,
although Dy, Dy, @0d - Dopyspicor WeTe
scarcely used in the estimation because sam-
ples were insufficient and the estimation pro-
cess did not converge.

Third, the cross elasticity, (dB/dX)(X/B) =
(0m/oBY 1(om/dX WX /B), was calculated at m =
0.5 to reveal the effects of economical vari-
ables on the rental rate (Table 4). The cross
elasticity value of the rental rate with respect
to the rice price was the highest of the eco-
nomic variables, showing a great influence of
the rice price on FRT. The cross elasticity val-
ues with respect to farmland, which corre-
spond to the rental rate inverse elasticity of
farmland, were positive on both S-D sides,
showing a tendency for the total factor pro-
ductivity to increase with management scale.

In general, this elasticity value is negative as
a result of the diminishing returns in rice pro-
duction, but the tendency for diminishing re-
turns was overwhelmed by the increase in the
total factor productivity. Also, inclined land
(I) had a negative effect, and a younger age
of farmers (Age) had a negative effect on the
rental rate.

Fourth, in regard to emotional factors, all
constant coefficients were significant and neg-
ative in Table 3, showing inflexible emotional
reluctance for renting in both S-D sides. Dif-
ferent signs in the cross elasticity values with
respect to the ER group (the bottom row in
Table 4) imply that the effects of the ER group
on the rental rate were offset between the S-D
sides. The absolute value of the cross elasticity
was greater on the supply side than the de-
mand side, so the existence of the ER group
gradually increased the rental rate. As explan-
atory variables for the ER probability mZ%, the
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coefficients of suburban areas and hilly and
mountainous areas were significant on both
S-D sides in Table 3. The positive coefficient
indicates an increase in the ER probability,
with shifts in both S-D curves toward the left
side, when the explanatory variables increase.
The effect of ER is therefore strong in sub-
urban areas and weak in hilly and mountain-
ous arcas on the supply side. It is lower in
suburban areas than in flat farming areas, and
lowest in hilly and mountainous areas on the
demand side. The existence of certified farm-
ers (Certif) reduced the proportion in the ER
group, as expected.

Simulation Results

Figure 2 shows the S-D curves calculated
from models 2 and 5 of Table 3. Curves SO
and DO include the ER group, and S1 and D1
exclude the ER group (i.e., no emotional re-
luctance for renting). All curves were plotted
by calculating the weighted average of the ac-
ceptance probabilities according to Equation
(5). Table 5 shows the simulation results by
region for renting.

In the case of whole country on average,
the equilibrium point “A,” where the S-D
curves intersect each other and satisfy Equa-
tion (5), shows that 35% of the paddy fields
owned by supply-side farmers were theoreti-
cally rented at a rental rate of 188,000 yen/ha/
year. Table 5 also indicates that the simulated
rental rates were lower and simulated rental
agreement levels were higher than the actual
values in most regions. The simulated values
represent the theoretical equilibrium condi-
tions even with emotional reluctance, there
must be economic inefficiencies in the actual
FRT. Economic inefficiencies were calculated
as the triangle bounded by the S-D curves and
the vertical line at the actual rental agreement
level. Because the total surplus of the S-D side
farmers was 117,000 yen/ha/year, so that eco-
nomic inefficiencies, equivalent to 3,100 yen/
ha/year, accounted for 3% of the total surplus
in actual situations. Economic inefficiencies
stem probably from socio-institutional factors
to be discussed later

Detailed investigation of the regional rank-

ing in Table 5 shows that the simulated and
actual rankings of rental rates were almost
identical. High rental rates were seen in the
eastern part of Japan (Tohoku, Kanto, and
Hokuriku), and low rental rates in the western
part (Kinki, Chu-Shikoku, and Kyushu). The
ranking of rental agreement levels is similar
between the simulation and the actual values,
provided that Tokai and Chu-Shikoku are ex-
cluded. The model estimated here therefore
successfully explains the differences in the
rental rate and rental agreement level between
regions. The exceptional results in Tokai and
Chu-Shikoku are due to a lack of actual data
to be compared with the simulation results in
Table 5. In general, the proportions of areas
rented in these regions were larger than in To-
hoku, Kanto, and Kyushu (MAFF), showing
an indication of the progress of renting as seen
in the simulations. Overall, the model repli-
cated the regional differences well.

The ideal situation with no emotional re-
luctance of farmers was simulated by setting
wER = 0 in the model. The ““ideal” equilibrium
rental rate decreased by 17%, and the rental
agreement level increased by 24%, relative to
the value simulated with the ER group includ-
ed. These changes show the strong negative
impact of emotional factors on FRT in Japan.
The economic surplus of the ideal situation
without emotional reluctance was 134,000
yen/ha/year, greater by 15% than with emo-
tional reluctance.

The effects of economic factors were sim-
ulated in the light of recent deregulation in the
agricultural sector. A 10% reduction in the rice
price reduced the rental rate by 47%, and the
rental agreement level by 7%. A 10% increase
in wages also reduced the rental rate by 17%
and the rental agreement level by 5%. In re-
gard to geographical location, the rental rate
was 20% greater in suburban areas and 17%
Iess in hilly and mountainous areas than in flat
farming areas. This is because farmers in sub-
urban areas maintained their farmland with the
expectation of extra profit from land devel-
opers, whereas farmers in hilly and mountain-
ous areas allowed a low rental rate because of
the low marginal productivity of rice (Shogen-
ji).
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Table 4. Cross-elasticity of the Rental Rate
With Respect to Other Factors

Small-scale Large-scale

(Supply) (Demand)
P, vs. P 3.28 5.84
P, vs. P, —0.93 —-2.15
P, vs. A 0.18 0.63
P, vs. I —0.12 e
P, vs. Age — —0.14
P, vs. SUA 0.03 0.01
P, vs. HMA —0.18 —0.03
P, vS. T 1.72 —0.69

Note: Cross-elasticity with respect to variables X is cal-
culated from (BB/AX)X/B) = (dn/8B)~" Bw/3X)}(X/B).

Summary and Conclusions

This work has focused on farmland rental
transactions, taking into account socio-insti-
tutional and emotional factors as well as eco-
nomic factors. The rental rate and rental agree-
ment level were analyzed using the supply and
demand functions for theoretical transactions.
A stochastic choice model was derived from
production theory by considering regional het-
eroscedasticity and the emotional reluctance of

Journal of Agricultural and Applied Economics, April 2006

farmers, and was estimated using cross-sec-
tional data from differing sites to introduce
price indexes into the model. Contingent val-
vation data were used to overcome the prob-
lem of low variability in the actual rental rates
prevailing in restrictive Japanese farmland
rental transactions. The results are summarized
as follows.

First, in regard to socio-institutional fac-
tors, the simulation results of theoretical S-D
equilibrium revealed the existence of econom-
ic inefficiencies in actual farmland rental
transactions. About 3% of economic surplus
was lost as a result of economic inefficiencies,
probably due to government regulations and
maladjustment of farmers in transactions; this
is reflected in the transaction costs of farmers.
These inefficiencies can be seen as socio-in-
stitutional factors, which raise the rental rate
and lower the rental agreement level in actual
transactions. Second, the emotional reluctance
of farmers over renting also reduced economic
surplus by 15% in farmland rental transac-
tions. This reduction in profit was caused by
a gradual increase in the rental rate offset
through the ups and downs in demand and
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Table 5. Simulation Results at Equilibria of the S-D Functions by Region

Rental Agreement Level (%)

Sim 1

Rental Rate 1,000 yen/ha/year)

Different

Sim 2
ex. ER

Different

Sim 2
ex. ER

Sim 1
inc. ER

inc. ER

Actual

Actual

F/D
1.24
1.66
1.01
5.02
1.00
2.45
1.89
1.60

E/D

C/A
0.66
0.79
0.86
0.95
0.61
0.53
0.59
0.69

B/A
0.79
0.90
1.00
0.96
0.73
0.65
0.71
0.84

Region

31.8 38.7 1.02

31.2

189
175
221

288 228

220
258

Tohoku
Kanto

1.29
0.82
3.56
0.78
2.04
1.51
1.30

37.0

28.8

22.2

198
257

334 41.0

40.7

Hokuriku
Tokai

54.0
433

38.3

10.7

199
103

202

210

33.6

43.1

125
123

170

Kinki

37.5 45.0

18.4

100

190
238
225

Chu-Shikoku

Kyushu
Whole

39.0
42.8

31.2

20.6

140

155
Note: Simulation 1 includes (inc.) the ER group, and simulation 2 excludes (ex.) it (no emotional resistance). All simulation values were calculated by substituting the

169
regional mean values into explanatory variables, except for farmland, and taking the wei

34.6

26.7

188

¢ to the classification of management area noted in Figure 2.

ghted average accordin

=3

Source: The actual rental agreement level was calculated from the data of JIID (2001), and the situations of the survey sites in this data (including 150 survey sites that were

different from the data used for estimating the model) were almost the same as the data used to estimate the model.

supply effects, and by large decreases in the
rental agreement level multiplied by both ef-
fects. Third, farmland rental transactions were
affected by changes in rice price, wages, and
geographical location of farmlands. A fall in
rice price and an increase in wages as well as
farmland location (flat vs. hilly and mountain-
ous areas) reduced the rental rate and affected
the profit of farmers.

Based on these empirical results, it is con-
cluded that the stochastic choice model in-
volving the emotional reluctance of farmers
and regional heteroscedasticity is a useful tool
for analyzing restricted markets such as farm-
land transactions, and it can be used in policy
evaluation. This model suggests that deregu-
lation is needed in farmland transactions to re-
duce social transaction costs for farmers and
to ease their emotional reluctance. According-
ly, the operation of local agricultural commit-
tees that contribute to the adjustment of the
S-D side should be improved, and newcomers
such as incorporated companies should be in-
troduced into rice production to break the
emotional reluctance barrier of existing farm-
ers. Furthermore, the present method can be
applied to other subjects, such as evaluation of
water pricing and treatment of cross-sectional
pooling data for contingent valuation analysis.

[Received August 2004; Accepted July 2005.]

References

Boisvert, R.N., TM. Schmit, and A. Regmi. “Spa-
tial, Productivity, and Environmental Determi-
nants of Farmland Values.” American Journal
of Agricultural Economics 79(1997):1657-64.

Brown, N.J., and H.S. Rosen. ““On the Estimation
of Structural Hedonic Price Models.” Econo-
metrica 50(1982):765-69.

Chambers, R.G., and J. Quiggin. “The State-con-
tingent Properties of Stochastic Production
Functions.” American Journal of Agricultural
Economics 84(2002):513-26.

Demir, N., and S.E Mahmud. ‘““Agro-climatic Con-
ditions and Regional Technical Inefficiencies in
Agriculture.” Canadian Journal of Agricultural
Economics 50(2002):269-80.

Elad, R.L., I.D. Clifton, and J.E. Epperson. “He-
donic Estimation Applied to the Farmland Mar-



46 Journal of Agricultural and Applied Economics, April 2006

ket in Georgia.” Journal of Agricultural and
Applied Economics 26(1994):351-66.

Godo, Y. “The policy mix of rice price policy and
mandatory set aside policy.” Economic Re-
search 44(1993):32-40. [In Japanese]

Hidano, N. “How to Conduct the Contingent Val-
uation Method.” Kankyo to Gyosei no Keizaih-
yoka. N. Hidano, ed., pp. 41-114. Tokyo: Keiso
Shobo, 1999. [In Japanese]

Ito, J. ““The Rice Production Income and Rental
Demand of Farmland under Mandatory Set
Aside Policy.” Journal of Rural Economics
65(1993):137-47. [In Japanese]

Japan Institute of Irrigation and Drainage (JIID).
“Report on Economic Evaluations and Follow-
Ups of Land Consolidation Projects.” (Govern-
ment report) JIID, ed., 2000. [In Japanese]

“Report on Economic Evaluations and
Follow-ups of Land Consolidation Projects 11.”
(Government report) JIID, ed., 2001. [In Japa-
nese]

Kumbhakar, S.C. “Efficiency Estimation in a Profit
Maximizing Model Using Flexible Production
Function.” Agricultural Economics 10(1994):
143-52.

Kunimitsu, Y. “Impacts of Paddy-field Consolida-
tion Projects on Farmland Rental Transactions:

Application of Discrete Choice Model.”” Japa-
nese Journal of Rural Economics 7(2005):49—
60.

Kuroda, Y. “Research and Extension Expenditures
and Productivity in Japanese Agriculture: 1960
1990.” Agricultural Economics 16(1997):111—
24.

Ministry of Agriculture, Fishery and Forestry
(MAFF), “Report of Agricultural Census
2000,” Association of Agriculture and Forestry
Statistics, 2001 (In Japanese).

Plantinga, A.J., and D.J. Miller. ““Agricultural Land
Values and the Value of Rights to Future Land
Development.” Land Economics 77(2001):56—
67.

Rustichini, A., M.A. Satterthwaite, and S.R. Wil-
liams. “Convergence to Efficiency in a Simple
Market with Incomplete Information.” Econo-
metrica 62(1994):1041-63.

Shogenji, S. “The Structure of Farmland Market
and Intensive Use of Farmland.” Gendai Nousei
no Keizai Bunnseki. S. Shogenji, ed., pp. 19—
24. Tokyo: University of Tokyo Press,1998. [In
Japanese]

Xu, E, R.C. Mittelhammer, and PW. Barkley.
“Measuring the Contribution of Site Character-
istics to the Value of Agricultural Land.” Land
Economics 69(1993):356-69.




