
1.　Introduction

　This paper discusses why progress in farm-
land liquidization through lease has been very 
slow in the agricultural sector in Japan, focusing 
on the transaction costs related to farmland 
lease. The farmland liquidization in Japan has 
progressed through leasing, not purchasing, be-
cause the land price has risen significantly in 
anticipation of future conversion for non-agricul-
tural use（Hayami and Godo ［13］）. Therefore, 
the reform of the farmland system in order to 
promote liquidization through leasing, such as 
the amendment of the Agricultural Land Law 
and the introduction of the farmland utilization 
program by the Agricultural Land Utilization 
Promotion Project, has been an important policy 
issue. However, the progress of farmland liquidi-
zation is still insufficient to adapt to the chang-
ing economic conditions of Japanese agriculture. 

The farmland system was reformed in 2008 and 
2009 in order to promote efficient land use 
through deregulation. However, there is no con-
sensus why the farmland liquidization has been 
slow and whether necessary conditions have 
been satisfied by the reforms. 1）

　Kajii ［15］ offered a classical study on the eco-
nomic conditions of farmland lease. Kajii ［15］ 
analyzed the production cost in the Kyushu dis-
trict in 1967 through the Production Cost of 
Rice, Wheat and Barley and examined the pro-
ductivity gap between large farms（above 
3ha）and small farms （below 30a）. Kajii ［15］ 
finds that the “surplus” （output value－material 
input cost－wages） of large farms was beyond 
the “income” （income＋wages for family labor） 
of small farms, which is his proposed economic 
conditions for farmland lease. Morita ［21］ con-
firms that the large farmsʼ surplus has been 
greater than the small farmsʼ income since the 
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1990s in eight agricultural regions except for 
Hokkaido and concluded that the economic con-
ditions of farmland lease has been continuously 
satisfied. 2）

　Forty years have passed since the period ana-
lyzed by Kajii ［15］, and the necessary condi-
tions for the development of large-scale tenant 
farming have been more or less satisfied now. 3） 
On the other hand, progress in farmland liquidi-
zation has been slow. This can be attributed to 
factors which prohibit the adjustment mecha-
nism of land use. Shogenji ［25］ points out that 
we should discuss not only potentials to pro-
mote farmland lease but also institutions which 
make the potential effective. Kusakari ［18, 19］  
argues that the Kajiiʼs hypothesis is valid only 
when the factor market is competitive. The 
competitiveness does not hold in the real farm-
land market because of the transaction cost de-
rived from externality, so the productivity gap 
formed in rent between large and small farms 
does not necessarily promote farmland liquidiza-
tion. This paper is based on the contention by 
Kusakari ［18, 19］ that transaction costs are im-
portant obstacles for farmland liquidization. 
This paper uses a partial equilibrium model to 
consider the effect of transaction costs on the 
equilibrium of the farmland lease market.
　This paper is organized as follows. In section 
2, I point out that transaction costs related to 
farmland prohibit its liquidization, and argue by 
means of a survey of related studies, why trans-
action costs have a strong association with 
farmland. In section 3, I analyze how the partial 
equilibrium of farmland lease market changes 
when transaction costs are incorporated into 
farmersʼ activities. In section 4, the extent to 
which farmland lease is affected by the charac-
teristics of the farmland and local communities 
is estimated by means of econometric analysis 
based on prefectural panel data. In section 5, the 
conclusion and remaining problems of this paper 
are discussed.

2. 　Survey of Earlier Studies

1）　Farmland and transaction costs
　This paper discusses transaction costs related 
to farmland lease as the factors that inhibits the 
market mechanism of land utilization. As Coase 

［6］ argues, if there is no cost in carrying out 
market transactions, an efficient allocation of re-
sources is achieved with free market transac-
tions. However, in reality, transaction costs ac-

crue in the process of negotiation, measurement 
and enforcement. In this case, the market mech-
anisms cannot achieve an efficient allocation and 
governance by institutions and legislation is re-
quired. North ［23, p.27］ attributes the source of 
transaction costs to the costliness of information, 
which consists of the costs of measuring the val-
uable attributes of what is being exchanged and 
the costs of protecting rights and policing and 
enforcing agreements. The larger the heteroge-
neity of exchanged goods and the asymmetry of 
information among agents is, the higher the 
measurement costs are. Enforcement costs in-
clude the cost of monitoring the activities of the 
contracted counterpart, the cost of utilizing in-
stitutions for ensuring the enforcement of con-
tracts and the risk premium of whether the 
counterpart obeys the contract.
　These studies shed light on the reasons why 
transaction costs for farmland are high. The 
heterogeneity of farmland is high because each 
plot has different characteristics such as fertility 
and slope and is distributed in particular loca-
tions. Correspondingly, the cost of obtaining in-
formation on each plot is high. In addition, the 
surrounding environment and the management 
of common facilities as well as the production 
conditions are important characteristics of farm-
land. Furthermore, the asymmetry of informa-
tion on characteristics between landlords and 
tenants is also important with regard to farm-
land transactions. For example, the lack of infor-
mation by the counterpart when transacting 
farmland may lead to mismanagement of farm-
land by the tenant and underinvestment prob-
lems where the tenant is unwilling to invest in 
plots, being afraid of eviction threats. Thus, the 
costs of measurement and enforcement of farm-
land increase.
　Earlier studies referred to the importance of 
transaction costs related to farmland. Kusakari 

［19］ argues that farmland is associated with 
transaction costs derived from externality be-
cause farmland has a property of capital as well 
as production factors, and production activities 
affect the environment. Fujie ［9］ indicates 
search costs and mismatch costs incurred in as-
sociation with information asymmetry. Fujie ［9］ 
points out that the information about farmland 
is difficult to obtain because farmland and its 
tenant and landlord are heterogeneous and 
some of the characteristics can be known only 
after cultivation. Kunimitsu ［16］ argues that un-
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improved farmland is associated with informa-
tion asymmetry on its characteristics and psy-
chological obsession. Kunimitsu ［16］ notes that 
farmland improvement projects mitigate these 
effects and promote utilization and concentra-
tion of farmland. Skoufias ［26］ distinguishes the 
variable and fixed variable costs of farmland 
transactions and confirms the effect of these 
transaction costs on farmland lease by an econo-
metric model. The variable costs include the 
costs of monitoring the contract and the land-
lords’ behavior to retain property rights and 
privileges over their land. The fixed costs in-
clude the costs of obtaining information on the 
costs and benefits of transactions, or negotiating 
and communicating the terms of transactions 
between agents.
　If the institutions and legislation on farmland 
transactions function adequately, they can facili-
tate transactions by mitigating such transaction 
costs. As institutions on farmland transactions, 
there are Agricultural Land Commissions that 
have the principal responsibility of controlling 
land rights and the Association of Agricultural 
Land Holding Rationalization that coordinates 
land use. As an example of the effect of legisla-
tive changes on farmland transactions, the farm-
land utilization program introduced by the Ag-
ricultural Land Utilization Promotion Project in 
1975 has promoted farmland lease with legal 
use-right contracts. However, the current farm-
land system does not play the necessary role of 
facilitating transactions. Nakajima ［22］ argues 
that use-right contracts have disadvantages 
against off-the-record contracts because transac-
tion costs of utilizing the legal system on a writ-
ten form are high and landlords are reluctant to 
lose flexibility of land use and related rights. Na-
kajima ［22］ also notes off-the-record contracts 
cause an underinvestment problem for the land-
lord that arises from the opportunistic behavior 
of the tenant. There are cases where institution-
al incompleteness and policy distortions have 
led to an increase of transaction costs. Malfunc-
tion of regulations on farmland conversion gives 
an example. Godo ［10］ insists that the business 
practices in Japan place too much emphasis on 
the rights of borrowers and that the landlord is 
reluctant to lend farmland because the tenant 
may claim compensation for rescinding the con-
tract if an opportunity for farmland conversion 
for non-agricultural use arises. Ando ［1］ finds 
an increasing number of cases where non-farm-

ers outside rural communities inherit farmland 
because the land price is increased by the antic-
ipation of future conversion of farmland. The in-
heritance of farmland by non-farmers impedes 
effective demand for farmland due to the absen-
tee landlord problem and the scatteration prob-
lem. Arimoto and Nakajima ［2］ review the 
studies on liquidization and concentration of 
farmland in Japan. Arimoto and Nakajima ［2］ 
point out the farmland law system, compensa-
tion for tenantsʼ investment, farmland transac-
tion costs and the high potential for farmland 
conversion as institutional barriers to farmland 
liquidization.
　When considering factors that influence the 
level of transaction costs, informal constraints 
based on codes and conventions are important 
as well as formal institutions based on legisla-
tions and property rights （North ［23］）. Con-
cerning the governance of farmland transac-
tions, the informal organizations such as rural 
communities and producersʼ groups are playing 
important roles as well as the formal organiza-
tions such as public administrations and Agri-
cultural Land Commissions. Hayami ［12］ points 
out the role of local communities in developing 
countries in providing a social safety net, protec-
tion and management of common resources and 
promotion of market transactions by ensuring 
enforcement of contracts. In modern Japanese 
agriculture, asymmetric information and incom-
pleteness of contracts exists, so local communi-
ties based on rural communities are still impor-
tant for management of common resources and 
enforcement of contracts.

2）　�Transaction costs and the farmland 
market

　While many studies refer to transaction costs 
of farmland, it needs to be clarified further how 
transaction costs change the behavior of farm-
ers and the market equilibrium of farmland. Ku-
sakari ［18］ proposes an agency model in which 
the farmland lease market is comprised of a 
landlord and a tenant and the landlord faces 
transaction costs. Kusakari ［18］ concludes that 
distortions derived from transaction costs in the 
farmland market bring out the productivity gap 
formed in rent between the landlord and the 
tenant. In this case, contrary to the proposition 
by Kajii ［15］ that the productivity gap brings 
out farmland liquidization, the productivity gap 
is observed because farmland liquidization does 
not occur. This is an important finding in that it 
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finds the inverse causality between productivity 
gap and farmland liquidization while many stud-
ies make an empirical analysis of Kajiiʼs proposi-
tion. Based on these findings, Kusakari and Na-
kagawa ［20］ judge whether transaction costs 
and uncertain returns work as restrictions on 
the number of land lease contracts in Japan. Ku-
sakari and Nakagawa ［20］ estimate the transac-
tion costs and the option value coefficients as an 
index of uncertain returns by applying real op-
tion theory and prove the overestimation of the 
number of the contracts. Fujie ［9］ considers the 
effects of transaction costs by proposing a circu-
lar model of the farmland lease market which 
incorporates search costs for farming and mis-
match costs after transactions. Skoufias ［26］ ar-
gues that fixed transaction costs make farmers 
exit the land market and variable transaction 
costs make the amount of farmland transacted 
by farmers participating in the farmland market 
smaller. Ciaian and Swinnen ［5］ analyze the 
welfare effect of transaction costs on tenants 
and landlords by showing the changes of equi-
librium of the farmland market because of 
transaction costs. Carter and Yao ［3］, Deininger 
and Jin ［7］ and Deininger, Jin and Nagarajan

［8］propose a model of land lease when transac-
tion costs are incorporated in the householdsʼ 
decision making and consider the effect of 
householdsʼ ability and transaction costs.
　Taking the survey of related studies into ac-
count, this paper considers and generalizes the 
relationship between farmland liquidization and 
transaction costs using a partial equilibrium 
analysis of the farmland market, focusing on the 
finding by Kusakari ［18, 19］ that transaction 
costs bring out a productivity gap. The pro-
posed model, based on farmersʼ decision making 
developed by Carter and Yao ［3］, Deininger 
and Jin ［7］ and Deininger, Jin and Nagarajan 

［8］, analyzes the effect of transaction costs on 
the aggregated farmland lease market. The 
propositions from the analysis clarify the effect 
of transaction costs on farmland liquidization by 
considering transaction costs for both landlords 
and tenants. This paper also analyses the effect 
of the market wage and output price on farm-
land liquidization with the same framework, 
which is discussed by Chino［4］and Ito［14］.

3.　A Model of the Farmland Lease 
　Market with Transaction Costs

　In this section, I will discuss a model of the 

farmland lease market with transaction costs re-
lated to farmland lease by extending the model 
of Carter and Yao ［3］, Deininger and Jin ［7］ 
and Deininger, Jin and Nagarajan ［8］ to an ag-
gregated market model. 4） In order to simplify 
the exposition, only the transaction costs which 
accrue proportionally to leasing will be consid-
ered. In addition, it is assumed that there are a 
lot of productive farmers as well as low-produc-
tivity farmers in the farmland market and that 
high-productivity farmers become tenants and 
low-productivity farmers become landlords if 
transaction costs do not exist. In order to derive 
the equilibrium condition of the farmland lease 
market, the following three assumptions are set. 
First, it is assumed that there is no entry or 
exit from outside the region in the farmland 
lease market. Thinking that farmland lease is 
done within the neighborhood of the region, this 
assumption can be considered valid. Second, it is 
assumed that a high-productivity farm will not 
become a lender and also a low-productivity 
farm will not become a borrower even if market 
equilibrium is changed by the influence of trans-
action costs. Third, it is assumed that the level 
of transaction costs for lenders and borrowers is 
the same in the market. In fact, the transaction 
costs for farmland are considered to be different 
among plots and among people who deal with 
farmland. This assumption is made in order to 
simplify the model and also to focus on the im-
pact of transaction costs which is common in 
every rural community.
　Based on the formulation of Carter and Yao 

［3］, Deininger and Jin ［7］ and Deininger, Jin 
and Nagarajan［8］, farmers determine the 
amount of farmland input by solving the optimi-
zation problem as equations（1）and（2）.

（1）
maxla, lo,RI,ROπ＝pαf（la,A）＋wlo－RI（r＋t in）

	 ＋RO（r－tout）

s.t.
la＋lo <－L－
RO <－A－

A＝A－＋RI－RO

la,lo,RI,RO >－0 （2）

　In equations（1） and（2）, π is the profit of 
farmers. L －－ and A －－ are endowments of labor and 
cultivated land. la and lo represent the amount of 
labor used in agricultural production and in off-
farm work. A represents the amount of land 
used in agricultural production. RI and RO rep-
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resent the net amount of land rented-in and 
rented-out, respectively. 5） p is the output price, 
w is the wage of off-farm labor, and r is the rent 
of farmland. t in represents transaction costs 
which are additionally paid when borrowing the 
farmland, whereas t out represents transaction 
costs which accrue for a landlord when lending 
the farmland. αf（la,A） characterizes production 
function, and α represents production technolo-
gy of the farmer. I assume that the production 
function satisfies, fla > 0, fA > 0, fla, la < 0, fA,A < 0, 
fla,A > 0, fla, la fA,A－f la,A > 0.
　The first-order conditions of optimization in 
this case are equations（3）─（5）. 6）

pαfla（la,A）＝w （3）

∂π
∂RI ＝pαfA（la,A）－（r＋t in）<－0; RI ∂π

∂RI ＝0 （4）

∂π
∂RO＝－pαfA（la,A）＋（r－tout）<－0; RO ∂π

∂RO＝0（5）

　If RI > 0 and RO＝0, equation （4） holds with 
equality and equation （5） holds with strict ine-
quality, so the farmer will lease in farmland. If 
RI＝0 and RO >0, equation （4） holds with strict 
inequality and equation （5）holds with equality, 
so the farmer will lease out farmland. The con-
dition RI > 0 and RO >0 is not possible by defini-
tion. If RI＝0 and RO＝0, the farmer will not par-
ticipate in the farmland lease market. In this 
case, equations （4） and （5） indicate r－
t out <－pαfA（la,A）<－r＋t in. In sum, the following 
conditions are derived.
　When leasing in farmland （RI >0 and RO＝0）,

pαfA（la,A）＝r＋t in （6）

　When leasing out farmland （RO>0 and RI＝0）,

pαfA（la,A）＝r－tout （7）

　When not participating in leasing （RI＝0 and 
RO＝0）,

r－t out <－pαfA（la,A）<－r＋t in （8）

　The optimal amount of agricultural labor in-
put is determined by equation （3）. The optimal 
labor input when farmer i cultivates the en-
dowed farmland A－i is denoted as l－i

a. Whether 
farmers participate in farmland leasing or not 
depends on the level of production technology α. 
If productivity α is so high that equation （6） 
holds and equation （8） does not hold, the farmer 
will lease in farmland. If productivity  is so low 

that equation （7） holds and equation （8） does 
not hold, the farmer will lease out farmland. The 
two cut-off points whether farmers will partici-
pate in the farmland market or not, αu

i and αl
i, 

are derived from equation （8）;  αu
i＝ r＋t in

pfA（l－i
a,A－i） 

represents the minimum level of production 
technology of leasing-in for farmer i, and αl

i =
r－t out

pfA（l－i
a,A－i） represents the maximum level of pro-

duction technology of leasing-out for farmer i. 
Therefore, the conditions that farmer i under 
transaction costs will participate in farmland 
leasing or not can be summarized as the follow-
ing equations（9）─（11）.
　When leasing in farmland

αi > r＋t in

pfA（l－i
a,A－i）（＝αu

i） （9）

　When leasing out farmland

αi < r－t out

pfA（l－i
a,A－i）（＝αl

i） （10）

　When not participating in leasing

αl
i <－αi <－αu

i （11）

　If there are no transaction costs （t in＝t out＝0）, 
the farmer will utilize the farmland until the 
marginal productivity of the farmland is equal 
to the rent. Therefore, unless the marginal pro-
ductivity of endowed farmland happens to equal 
the market rent, the farmer will always partici-
pate in leasing. In contrast, with transaction 
costs, a farmer corresponding to equation （11） 
moves out of the farmland market and culti-
vates only the self-owned farmland. It is shown 
from the first-order conditions of farmland and 

labor inputs that ∂αu
i

∂t in > 0 and ∂αl
i

∂t out < 0. 7） There-

fore, the higher the transaction costs t in and t out 
for tenants and landlords are, the more the 
farmers exit the land leasing market. In addi-
tion, even if a farmer participates in farmland 
lease, a borrower faces the rent plus transaction 
cost t in, and a lender faces the rent minus trans-
action cost t out; so the amount of transacted land 
also decreases.
　Here, with transaction costs, the supply func-
tion S and the demand function D of the land 
lease market are defined as follows. In equations 

（12） and （13）, O and I represent a set of lent-
out farmer and lent-in farmer respectively; 
namely, O＝｛αi |αi <－αl

i｝, I＝｛αj |αj >－αu
j｝.

22
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S（r－tout）＝∑
i∊O

＝si（r－tout）＝∑
i∊O

A－i－∑
i∊O

Ai （12）

D（r＋t in）＝∑
j∊I

＝d j（r＋t in）＝∑
j∊I

Aj－∑
j∊I

A－j （13）

　The supply function S and the demand func-
tion D of the farmland lease market are respec-
tively the functions of r－t out and r＋t in because 
the lender and the borrower face market rent 
with transaction costs. Because demand for 
farmland Ai and Aj is a decreasing function of 

market rent, ∂S∂r >0 and ∂D∂r <0 are satisfied. 

Moreover, the supply function S and the de-
mand function D of the farmland lease market 
are shifted by the changes in t out and t in because 
the number of farmers participating in the mar-
ket changes; the higher the farmlandʼs transac-
tion costs are, the more the farmers move out of 
the farmland lease market. The effect of trans-
action costs on farmland demand and supply by 

forcing farmers out is denoted as ∂D∂t in and ∂S∂t out , 

and the conditions ∂S∂t out < 0 and ∂D∂t in < 0 hold.

　The equilibrium condition of the farmland 
lease market is that demand and supply of 
farmland is equal; in other words, the following 
equation （14） is satisfied.

S（r－tout）＝D（r＋t in） （14）

　Hereafter, r t represents the market equilibri-
um rent when transaction cost exists, and Q t 
represents the area of farmland leased. In addi-
tion, r* is the market equilibrium rent and Q* is 
the area of farmland leased when there is no 
transaction cost. By comparing Q t with Q* and 
r t with r*, the impact of transaction costs on the 
farmland lease market is analyzed.
　The equilibrium condition for the farmland 
lease market with transaction costs is shown in 
a graph as Figure 1. First, because of the effect 
of transaction costs, the farmers corresponding 
to equation （11） will exit the farmland market. 
Thus, the demand and supply curve shifts when 
there are transaction costs. Moreover, the farm-
ers participating in leasing will face rent with 
transaction costs. Thus, the demand and supply 
curve shifts as the demand and supply curve 
becomes the functions of r＋t in and r－t out, re-
spectively. These two shifts are simultaneously 
caused by the effects of transaction costs. Thus, 

the equilibrium moves from E0 to E, the farm-
land area leased decreases from Q* when there 
are no transaction costs to Qt, and market equi-
librium rent changes from r* to r t.
　The changes in transacted farmland area and 
market equilibrium rent with transaction costs 
can be calculated by a linear approximation of 
demand and supply functions, equations （15） 
and （16）. The derivation of equations （15） and 

（16） is shown in the appendix. 8）

Qt≈Q＊＋⎛⎝
S'（r＊）D'（r＊）⎞

⎠S'（r＊）－D'（r＊）t in＋
⎛
⎝

S'（r＊）
⎛∂D（r＊）⎞
⎝ ∂t in ⎠⎞

⎠S'（r＊）－D'（r＊） t in

� ＋⎛⎝
S'（r＊）D'（r＊）⎞

⎠S'（r＊）－D'（r＊）t out－
⎛
⎝

D'（r＊）
⎛∂S（r＊）⎞
⎝∂t out ⎠⎞

⎠S'（r＊）－D'（r＊） t out（15）

r t≈r＊＋⎛⎝
D'（r＊） ⎞

⎠S'（r＊）－D'（r＊）t in＋
⎛
⎝

∂D（r＊）
∂t in ⎞

⎠S'（r＊）－D'（r＊）t in

	 ＋⎛⎝
S'（r＊） ⎞

⎠S'（r＊）－D'（r＊）t out－
⎛
⎝

∂S（r＊）
∂t out ⎞

⎠S'（r＊）－D'（r＊）t out（16）

　In the right-hand side of equations （15） and 
（16）, the second and third terms represent the 
effect of transaction costs t in for a borrower on 
the area of leased farmland and market equilib-
rium rent, and the fourth and fifth terms repre-
sent the impact transaction costs t out for a lend-
er. The second and fourth terms represent the 
effect of forcing farmers out of the market due 
to transaction costs, and the third and fifth 
terms represent the effect of changing the mar-
ket rent by transaction costs on the transacted 
farmland and market equilibrium rent. Because 

S'（r）>0, D'（r）<0, ∂S（r
＊）

∂t out <0, and ∂D（r
＊）

∂t in < 0, the 

second to fifth terms in the right-hand side of 
equation （15） are negative, which confirms that 
transaction costs impede farmland leasing. 
Moreover, that the second and third terms in 
the right-hand side of equation （16） are nega-
tive and the fourth and fifth terms are positive 
means that transaction costs for the landlord 
raise the market rent and transaction costs for 
the tenant bring down the market rent.
　These results can be summarized as the fol-
lowing propositions.
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Proposition 1. Because of transaction costs, the 
tenant faces rent higher than the market equi-
librium rent and the landlord faces rent lower 
than the market equilibrium rent. Transaction 
costs hinder farmland liquidization by forcing 
some farmers out of the farmland lease market 
and decreasing the leased farmland area of 
farmers who participate in farmland lease.
Proposition 2. Because of transaction costs, mar-
ket equilibrium rent changes. The higher the 
transaction costs for the tenant are, the more 
the market rent increases and also the higher 
the transaction costs for the landlord are, the 
more the market rent declines.
　Thus, with transaction costs, a farmer makes 
decisions based on the rent which includes 
transaction costs, as shown in equations （6）─（8）, 
not based on the observed market rent r t. The 
tenant faces a rent higher than the market rent 
and the landlord faces a rent lower than the 
market rent; farmland lease is thus inhibited. 
Kusakari ［18, 19］ states that the productivity 
gap formed in rent between large and small 
farmers does not necessarily promote farmland 
liquidization and the causality of Kajiiʼs hypothe-
sis is reversed because in fact the insufficient 
farmland liquidization causes the scale gap. The 
farmland market model proposed in this paper 
generalizes the findings of Kusakari［18, 19］; 
the model takes it into consideration that trans-
action costs are imposed on the landlord and 
the tenant, and that some farmers are forced 
out of the farmland market by transaction costs.
　Note that the effect of the change of exoge-
nous variables of the model affecting supply and 

demand of farmland, such as off-farm wage w 
and output price p, is the same regardless of the 
presence of transaction costs. The effect which 
a change of off-farm wage w makes on the equi-
librium of farmland lease market is derived 
from the first-order conditions for the factor in-

puts as. ∂A
∂w<0. 9） Therefore, the increase of 

market wage w decreases demand for farmland 
and increases supply. Whether farmland lease is 
promoted when market wage w rises depends 
on how much the demand and supply curve 
shifts as a result of the change in market wage, 
which cannot be determined uniquely. For in-
stance, if the increase in wage has a significant 
impact on part-time farmers, the potential farm-
land lenders, the increase in wage is considered 
to promote farmland liquidization. Similarly, 

since ∂A
∂p >0 holds, the decline of output price p 

decreases farmland demand and increases farm-

land supply. In addition, since ∂A∂α>0, if the land-

lordʼs technology level αi is low and the tenantʼs 
technology level αj is high, farmland liquidiza-
tion is promoted. These findings are summa-
rized as the following proposition 3.
Proposition 3. The increase of market wage w 
and the decline of output price p decrease de-
mand and increase supply of farmland. Thus, 
whether farmland liquidization proceeds de-
pends on the degree of the farmland demand 
and supply curve’s shift caused by exogenous 
variables, not being determined uniquely. More-
over, the lower the lenderʼs technology level αi 

Figure 1. �The partial equilibrium of farmland lease market 
under the transaction costs
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is and the higher the borrowerʼs technology lev-
el is, in other words, the bigger the technologi-
cal gap between the tenant and the landlord is, 
the more the farmland liquidization proceeds.
　Since Proposition 3 holds regardless of the ex-
istence of transaction costs, it implies the find-
ings of previous research about the validity of 
the effect even if transaction costs exist. For ex-
ample, Chino ［4］ analyzed the three factors 
causing structural changes in agriculture, name-
ly （1） ratio of rice price to off-farm wage, （2） 
rate of acreage control areas in total paddy field 
and （3） unit-cost ratio, representing economies 
of scale. According to Chino ［4］, decline in the 
rice price causes structural changes for scale 
enlargement through the exit of inefficient and 
high-cost managements. The result of economet-
ric analysis by Chino ［4］ shows the decline of 
rice price is associated with relative scale en-
largement （increase of share of farmers with 
more than 2.0 ha in total sales volume）, but it is 
ambiguous whether the decline of rice price is 
associated with absolute scale enlargement （in-
crease of share of farmers with more than 2.0 
ha in number of farmers）. Ito ［14］ states that 
the decline of the price of rice causes structural 
adjustment through the exit of small-size farm-
ers if the farmland market functions, but leads 
to abandonment of farmland if not. The farm-
land lease model shown in this paper recognizes 
the importance of this previous researchʼs impli-
cations. At the same time, this paper considers 
the effect of transaction costs, which is not 
clearly assumed in the econometric analysis in 
the previous research.

4.　Econometric Analysis

1）　Sample and period of the analysis
　In this section, the empirical analysis is shown 
in order to discuss the factors affecting transac-
tion costs, based on the three propositions in the 
previous section about effects of transaction 
costs on farmland lease.
　There are two approaches for investigating 
the effects of transaction costs on farmland liq-
uidization; an approach for analyzing the activi-
ties of each household, shown in equations （6）─

（8）, and an approach for analyzing the equilibri-
um of the market under the effects of transac-
tion costs. However, in order to analyze the ac-
tivities of each household, it is necessary to 
collect information on not only characteristics of 
farmers but also characteristics of farmland, 

communities and other farmers who are poten-
tially able to transact farmland. In addition, it is 
necessary to collect information on farmers in 
various regions and with heterogeneity in order 
to obtain enough variance to make an econo-
metric analysis. Currently, such information is 
not available to the author. On the other hand, 
various and reliable data are available with ag-
gregated prefectural data from public statistics, 
such as the Census of Agriculture, the Statistics 
on Cultivated Land and Planted Area, the 
Transfer and Change of Agricultural Land and 
the Survey on Farmland Utilization and Infra-
structure Improvement. In this section, I will 
examine the Propositions 1 and 3 in the previ-
ous section with aggregated prefectural data. 
Proposition 1 states that transaction costs have 
the effect of forcing part of the farmers out of 
the market and the effect of reducing the trans-
acted area. However, the aggregated data 
shows the amount that is actually transacted, so 
it is impossible to distinguish these two effects. 
Therefore, I focus on the effect of transaction 
costs on the amount of transacted farmland. I 
will not examine Proposition 2, because the fo-
cus of this paper is on the effect of transaction 
costs on farmland liquidization. 10）

　This paper studies the data for 42 prefec-
tures; Hokkaido and Okinawa are excluded be-
cause the geographical conditions are different, 
and Tokyo, Kanagawa and Osaka because the 
effects of urbanization are strong. The lease of 
paddy land is analyzed because “upland field” in 
the public statistics includes various kinds of 
land such as orchard and pasture. I analyze the 
years 1980, 1990, and 2000, in which the Census 
of Agriculture is published. The number of the 
rural communities surveyed in the census is al-
most constant.
　By simplifying equation （15） and replacing 
the approximation with an equality, the linear 
relationship （17） among the transacted farm-
land Qt,k in community k in time t, the exoge-
nous variables Zt,k which affect the transacted 
farmland Q＊

t,k, and the variables representing 
the level of transaction costs Tt,k.

Qt,k＝β・Zt,k＋γ・Tt,k （17）

　By summing up equation （17） with respect to 
each community and dividing by the sum of the 
amount of farmland in each community Ak, a re-
duced equation that can be analyzed with pre-
fectural data is obtained. I also include the vari-
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ables which are measured at the prefectural 
level, assuming that the characteristics of farm-
land are uniform in each prefecture. Further-
more, the average values in each community 
and the ratios of communities with relevant 
characteristics are included as explanatory vari-
ables, assuming that the amount of farmland in 
communities and the level of characteristics are 
uniform. We should note, however, that violation 
of these assumptions may yield measurement 
errors. 11） I also include a constant term c, an er-
ror term ∊t,K, and an individual term δK, and 
make a regression analysis with the following 
equation （18）.

qt,K＝c＋β・zt,K＋γ・tt,K＋δK＋∊t,K （18）

　In equation （18）, qt,K represents the rate of 
farmland that is under tenancy in the prefec-
ture K, called the tenancy rate and zt,K and tt,K 
represent the variables measured at the level of 
prefecture K, corresponding to Zt,k and Tt,k.
　With regard to the explanatory variables re-
lated to transaction costs of farmland, such vari-
ables are introduced as characteristics of farm-
land, size of the farmland market in 
communities and functions of rural communities, 
referring to the discussion of the previous cen-
sus analysis such as Shogenji ［24］. This is be-
cause the theoretical discussion on transaction 
costs by Coase ［6］ and North ［23］ implies that 
measurement costs about valuable attributes of 
farmland and enforcement costs on farmland 
contracts yield transaction costs for farmland 
and prohibit liquidization. The discussion by Ku-
sakari ［18, 19］ and Fujie ［9］ on transaction 
costs of farmland also implies that transaction 
costs arise from externality of agricultural pro-
duction and both formal and informal institu-
tions and legislation related to farmland transac-
tions affect the level of transaction costs. In 
addition to these variables, I include the exoge-
nous variable related to agricultural production, 
zt,K, referring to the previous studies such as 
Chino ［4］. The individual independent variables 
and their effects on transaction costs and con-
tracts of farmland are discussed below. 12）

　（1） With regard to the characteristics of 
farmland, “rate of farmland in Agricultural Pro-
motion Area,” “rate of improved farmland” and 
“rate of converted area in total paddy field” are 
introduced. The higher the rate of farmland in 
an Agricultural Promotion Area, the more ac-
tively farmland is transacted; farmland in an 

Agricultural Promotion Area can be leased 
through the farmland utilization program, which 
incurs lower transaction costs than a lease 
based on the Agricultural Land Law, and is less 
likely to be converted for nonagricultural use 
because of regulations on farmland conversion. 
The higher the rate of improved farmland, the 
more actively farmland is transacted because 
farmland becomes more productive and has 
lower uncertainty as to its quality （Kunimitsu

［16］）. The higher the rate of converted area in 
total paddy field is, the more the farmland liq-
uidization is restricted because the tendency for 
the landlords to reserve farmland with expecta-
tion of future conversion leads to higher trans-
action costs （Godo ［10］）.
　（2） With regard to the size of the farmland 
market in local communities, “area of paddy 
field in local communities” and “rate of farmers 
in local communities” are introduced, which rep-
resent the size of the farmland lease market in 
local communities. Fujie ［9］ explains that the 
rate of abandoned land is low if the search costs 
related to characteristics of farmland and its 
borrowers and lenders is. The smaller the area 
of paddy field in local communities is, and the 
lower the rate of farmers is, the smaller the 
market size of farmland in local communities 
with less information asymmetry. On the other 
hand, if the market size of farmland in local 
communities is small, the mismatch cost after 
transactions becomes higher. In addition, if the 
rate of farmers declines, it becomes more diffi-
cult to maintain the functions of rural communi-
ties. Therefore, it is impossible to decide the ef-
fects of these variables on farmland liquidization 
a priori.
　（3） With regard to the functions of local com-
munities, “rate of the local communities within 
30 minutes to DID （densely inhabited district）,” 
“rate of the local communities with more than 3 
meetings” and “rate of local communities with 
producersʼ group” are introduced. These varia-
bles represent the effects of informal constraints 
on transaction costs, which are pointed out by 
North ［23］. As Kusakari ［19］ argues, if tradi-
tional institutions affect farmland liquidization, it 
means that implicit local rules based on tradi-
tions and conventions contribute to the coordi-
nation of farmland use, implying the existence 
of transaction costs of farmland. The required 
commuting time to a DID represents the level 
of access to densely inhabited districts and daily 
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living facilities. If less time is required for arriv-
ing at a DID, the living conditions for maintain-
ing functions of local communities are arranged 
better, and the role of local communities in low-
ering transaction costs are performed more ac-
tively. It should be noted that the required com-
muting time to a DID may represent not only 
the level of functions of local communities but 
also the relationship between communities and 
labor markets. The more meetings local commu-
nities have, the more actively the information is 
exchanged within the communities, and the 
transaction costs of acquiring information on 
farmland is reduced. Furthermore, if producers’
groups exist in local communities, information 
exchange and coordination of farmland is made 
in the process of organizing production behav-
iors.
　（4） With regard to production conditions, 
“rate of acreage control areas in total paddy 
field,” “ratio of rice price to average off-farm 
wage” and “unit cost ratio” are introduced. As 
discussed in Proposition 3, these exogenous vari-
ables on production conditions will affect farm-
land liquidization if transaction costs exist. 
These variables on production conditions are 
the same as the ones in Chino ［4］. The rate of 
acreage control areas in total paddy field is in-
troduced in order to consider the effect of the 
acreage control policy. Kusakari ［17］ shows a 
uniform acreage control in the analysis period 
prohibits farmland liquidization by forcing on 
the large-size farmers, potential borrowers of 
land, a greater loss of income. The ratio of rice 
price to average off-farm wage is also included 
in the explanatory variables. Considering the 
discussion of Chino ［4］ and Ito ［14］ as well as 
the implications of Proposition 3, the lower the 
rice price is, and the higher the off-farm wage 
is, the more farmland liquidization is promoted 
because of the exit of small-size farmers. Fur-
thermore, Proposition 3 indicates that the pro-
ductivity gap between large and small farmers 
promotes farmland liquidization. The unit cost 
ratio, the ratio of production cost per area be-
tween large and small farmers, represents the 
economies of scale, as argued by Chino ［4］.
　The individual effect δK represents time-in-
variant geographical and psychological factors. 
The effect of regional variety of rural communi-
ties on farmland lease is included in the individ-
ual effect because regional classification of rural 
communities does not vary. The psychological 

effect related to farmland, such as attachment 
to land, is also included in the individual effect. 
The speed of farmland liquidization has appar-
ently regional characteristics, as shown in Fig-
ure 2, because rural communities are located in 
diversified regional areas. Inclusion of the indi-
vidual effect through panel data analysis can 
control the omitted variables bias on the esti-
mated coefficients of other variables.
　The dependent variable of this analysis is the 
tenancy rate, which is the ratio of the amount of 
leased-in paddy field to the amount of total pad-
dy field. Two kinds of data source are used to 
measure the amount of leased-in paddy field. 
One is the Census of Agriculture, and the other 
is the Transfer and Change of Agricultural 
Land. The Census of Agriculture shows the 
amount of transacted leased-in at the time when 
the survey was conducted. The leased-in farm-
land in the Census includes not only the farm-
land under formal contracts based on the Agri-
cultural Land Law and the Agricultural 
Management Reinforcement Law but also farm-
land under off-the-record farming contracts and 
farmland where most of the cultivation process 
is outsourced to other farmers. The amount of 
leased-in farmland in the Census, however, 
shows the status of tenanted farmland when the 
survey was conducted, not the amount which 
was actually transacted in the surveyed time. 
The period of tenanted farmland has lagged be-
hind the period of the survey when the explana-
tory variables are measured. This lag may 
weaken the power of explanatory variables. 
Therefore, I also obtained the amount of leased-
in paddy field from the Transfer and Change of 
Agricultural Land. The Transfer and Change of 
Agricultural Land only reports the amount of 
formally contracted farmland in every year. It 
deserves reservations to measure the amount of 
tenanted farmland with the Transfer and 
Change of Agricultural Land because farmers 
may choose an off-the-record farming contract 
when transaction costs exist, as argued by Na-
kajima ［22］.
　The averages and standard deviations, as well 
as the sign conditions implied by the above dis-
cussion are shown in Table 1. The variables 
which are not proportions, “area of paddy field 
in local communities” and “ratio of rice price to 
average off-farm wage” are measured as log 
transformations.
　Figure 2 shows the extent of farmland liquidi-
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Figure 2.  Regional trend of tenancy rate
Source: �“World Census of Agriculture and Forestry” and “Statistics on 

Cultivated Land and Planted Area.”

zation within each agricultural region. Farmland 
liquidization is advancing in the Hokuriku, Kinki 
and Kyushu regions and falling behind in To-
hoku, Kanto-Tosan, and Shikoku. Farmland liq-
uidization has been advancing over time, and 
the progress is larger between 1990 and 2000 
than between 1980 and 1990. The total average 
of tenancy rate is 5.3％ in 1980, 9.0％ in 1990 and 
15.0％ in 2000. The increase of tenancy rate is 
mainly brought about by the increased amount 
of leased-in farmland, not the decreased amount 
of total land. The total paddy field decreases 
13.8％ between 1980 and 2000; the total is 2.80 
million ha in 1980, 2.61 million ha in 1990 and 
2.42 million ha in 2000. On the other hand, the 
amount of leased-in paddy field has increased 
146％; it is 147 thousand ha in 1980, 234 thou-
sand ha in 1990 and 362 thousand ha in 2000. 
The variation among regions increases over 
time as well as the average. The standard devia-
tion among prefectures is 0.19 in 1980, 0.30 in 
1990 and 0.45 in 2000. These statistics shows the 
characteristics that are fixed over time and that 
vary among regions.

2）　Results of econometric analysis
　The results of econometric analysis estimation 
in equation （18） are shown in Table 2. The con-
stant term is not shown in Table 2.
　The three major methods of panel analysis 
are used, namely pooling estimation, fixed effect 
estimation, and random effect estimation. Be-
cause the theory does not assume an existence 
of individual effect or probability distribution of 

error terms, the most appropriate estimation is 
chosen from the results of these three estima-
tion methods by a statistical test. 13）

　First, the results of estimation（1）─（3）in Ta-
ble 2 are discussed, in which the tenancy rate is 
based on the Census of Agriculture. These re-
sults are obtained from pooling estimation, fixed 
effect estimation and random effect estimation. 
The result of the Breusch-Pagan test shows that 
the null hypothesis of no individual effect is sig-
nificantly rejected （χ2（1）＝32.64, p-value＜
0.001）. Therefore the pooling estimation of （1） 
is not consistent. In addition, the Hausman test 
does not reject the null hypothesis that individ-
ual effect is not correlated to independent varia-
bles （χ2（11）＝7.10，p-value＝0.791）. Therefore, 
the random effect estimation in （3） is more effi-
cient than the fixed effect estimation in （2）. 
These results of statistical tests show that ran-
dom effect estimation in （3） is the most efficient 
method, so I will mainly discuss the result of es-
timation （3）.
　From the result in （3）, not only the variables 
about production conditions of paddy field, but 
also the variables of characteristics of farmland, 
size of the farmland market in local communi-
ties and functions of local communities are sig-
nificant, and the sign is consistent with expecta-
tion. First the estimation regarding the 
variables about characteristics of farmland is 
discussed. “Rate of improved farmland” has a 
significant positive effect on farmland liquidiza-
tion. According to the estimation, an increase of 
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the rate of land improvement by 1 percent will 
raise the tenancy rate by 0.17 percent. In addi-
tion, “rate of converted area in total paddy field” 
has a significantly negative relationship with 
tenancy rate. The estimation indicates that an 
increase of 1 percent of the rate of converted 
area decreases the rate of farmland lease by 3.9 
percent. “Rate of farmland in Agricultural Pro-
motion Area” cannot be confirmed to have a 
significant effect on tenancy rate. Second, re-
garding the estimation of the size of the farm-
land market in local communities, the coeffi-
cients of “area of paddy field in local 
communities” and “rate of farmers in local com-
munities” are significantly negative. Third, look-
ing at the variables related to functions of local 
communities, “rate of local communities with 
more than 3 meetings” has a significantly posi-
tive effect on the tenancy rate, which shows 
that activities of local communities promote 
farmland liquidization. Finally, regarding the 
variable about production conditions, “ratio of 
rice price to average off-farm wage” and “rate of 
acreage control areas in total paddy field” are 
significant and have the expected signs.
　The results of econometric analysis are 
shown in （4）─（6） in Table 2, in which the inde-
pendent variables are calculated from the 
Transfer and Change of Agricultural Land. Esti-
mation （4） is about the result of pooling estima-
tion, （5） is about fixed effect estimation and （6） 
is about random effect estimation. With the 
Breusch-Pagan Test, the null hypothesis that 
the variance of individual effect is 0 is signifi-
cantly rejected（χ2（1）＝7.74, p-value＝0.005）; 
the pooling estimation in （4） is not consistent. 
In addition, with the Hausman test, the null hy-
pothesis that the individual effect has no corre-
lation with the independent variable cannot be 
rejected（χ2（11）＝12.91, p-value＝0.299）. There-
fore, the random effect estimation in（6）is 
more efficient than the fixed effect estimation in 

（5） so I will mainly discuss the result of the 
random effect estimation.
　The result of estimation （6） generally satis-
fies the expected sign conditions, although the 
significance level is lower than the result of esti-
mation （3）. First, looking at the variables relat-
ed to characteristics of farmland, “rate of farm-
land in Agricultural Promotion Area” has 
positive correlation with the tenancy rate. The 
area of leased farmland area obtained from the 
Transfer and Change of Agricultural Land is 

based on legal contracts. Therefore, the estima-
tion result （6） may reflect the fact that zoning 
the farmland promotes farmland liquidization 
based on formal lease contracts. Second, the 
variables representing size of the farmland mar-
ket in local communities do not have a signifi-
cant effect on the tenancy rate. Third, regarding 
the variables about functions of local communi-
ties, “rate of the local communities with more 
than 3 meetings” is positive and significant, but 
the other variables are not significant. Finally, 
regarding the variables of production conditions, 
the coefficients of “ratio of rice price to average 
off-farm wage” and “rate of acreage control are-
as in total paddy field” are significant with ex-
pected signs, although “unit cost ratio” is not 
significant. In addition, comparing estimation re-
sults of （3） and （6）, although the signs are gen-
erally the same, there are some differences in 
significance. For example, “rate of farmland in 
Agricultural Promotion Area” is not significant 
in （3）, but is significant in （6）. This is interpret-
ed to mean that although zoning of farmland 
promotes formal lease contracts, it does not nec-
essarily promote off-the-record farming con-
tracts. Conversely, “rate of improved farmland” 
representing characteristics of farmland, and 
“area of paddy field in local communities” as 
well as “rate of farmers in local communities” 
representing size of the farmland market in lo-
cal communities are significant in （3） but not in 

（6）. This can be considered as follows: it is diffi-
cult to take opportunistic actions if the transac-
tions are based on formal contracts, so asymme-
try of information about characteristics of 
farmland and the quality of tenants and land-
lords impedes only off-the-record farming con-
tracts but does not necessarily impede legal 
farming contracts.
　The results of econometric analysis in Table 2, 
in connection with the discussion of when to set 
independent variables, can be interpreted as fol-
lows. First, the variables about characteristics of 
farmland have a significant correlation with the 
tenancy rate, such as “rate of improved farm-
land” and “rate of converted area in total paddy 
field” in （3） and “rate of farmland in Agricultur-
al Promotion Area” in （6）. This result can be in-
terpreted as evidence that the impact of trans-
action costs is derived from externality of 
agricultural production, as discussed by Kusa
kari ［18, 19］ and Fujie ［9］. Consequently, it is 
considered that policy interventions such as im-
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plementation of farmland improvement projects, 
proper zoning of farmland and strengthening of 
regulations on farmland conversion promote 
farmland liquidization by decreasing farmland 
transaction costs. “Area of paddy field in local 
communities” and “rate of farmers in local com-
munities” in estimation results （3） are signifi-
cantly and negatively related to the tenancy 
rate; the smaller the size of the farmland mar-
ket in local communities is, the less the asym-
metry of information will occur. This result also 
suggests the effect of transaction costs on farm-
land liquidization. Furthermore, that “rate of lo-
cal communities with more than 3 meetings” in 
estimation results （3） and （6） is significant 
shows that an informal system of local commu-
nities decreases the transaction cost for farm-
land. Hence, a policy such as supporting the 
function of the local communities can also pro-
mote farmland liquidization. These results are 
consistent with the implication of Proposition 1 
stating that farmland liquidization will be inhib-
ited by the effect of transaction costs. Finally, 
that “ratio of rice price to average off-farm 
wage” and “rate of converted area in total pad-
dy field” in estimation results （3） and （6） are 
significant means that even in the case of con-
sidering an impact of transaction cost, the impli-
cation of previous research about the relation-
ship between production conditions and 
farmland liquidization is still valid, as discussed 
in Proposition 3. It should be noted that the sig-
nificance and magnitude of coefficients obtained 
by analysis depends on the system. For exam-
ple, if the inheritance tax and alienated income 
tax are raised and the value of farmland as as-
set decreases, the effect in which farmland con-
version impedes farmland liquidization may be-
come smaller even when farmland conversion is 
undertaken constantly.

5.　Conclusions

　This paper discusses the potential effects of 
transaction costs for impeding farmland liquidi-
zation, and analyzes how transaction costs 
change the amount of tenanted farmland and 
the market rent by a partial equilibrium model 
of the farmland market which is based on the 
householdsʼ decision making model developed 
by Carter and Yao ［3］ and Deininger and Jin 

［7］. The results of the model analysis shows 
that transaction costs related to farmland inhibit 
liquidization with two simultaneous effects: the 

effect of changing the rent that farmers face 
and the effect of forcing part of the farmers out 
of farmland lease. This paper also makes a re-
gression analysis to explain the level of tenancy 
rate, calculated from two sources of statistics, 
the Census of Agriculture and the Transfer and 
Change of Agricultural Land. The results shows 
the tenancy rate is significantly associated with 
the characteristics of farmland, such as “rate of 
farmland in Agricultural Promotion Area,” “rate 
of improved farmland” and “rate of converted 
area in total paddy field,” and the level of rural 
community functions, such as “rate of the local 
communities with more than 3 meetings.” These 
results indicate the factors which are related to 
transaction costs influencing farmland lease. 
These findings imply that the deregulation of 
the land system may not necessarily lead to effi-
cient use of farmland because a variety of socio-
economic factors in addition to production condi-
tions affect farmland liquidization. Rather, the 
government should develop and reinforce insti-
tutions to mitigate transaction costs, such as 
public investment in infrastructure projects and 
strengthening regulations on farmland conver-
sions. The subsidy for rural communities  ̓activi-
ties also functions as a structural adjustment 
policy because communities have the externality 
of mitigating transaction costs. The efficiency of 
farmland use through market mechanisms is 
possible only when these governance systems of 
market transactions are developed adequately.
　The findings of this paper need to be dis-
cussed further using less aggregated data on 
households and communities. With the aggre-
gated prefectural data used in this paper, it is 
impossible to analyze the effect of transaction 
costs that individual farmers face, such as the 
level of scatteration and relationship between 
landlords and tenants. An analysis of the rela-
tionship between individual farmersʼ activities 
and characteristics of households and communi-
ties will make clearer the factors behind trans-
action costs related to farmland. The effects of 
local communitiesʼ functions on agricultural 
structure can be examined further by the Rural 
Community Cards, which combines the survey 
on management entities and rural communities 
in the Census of Agriculture. Furthermore the 
econometric analysis in this paper has the prob-
lem of endogeneity bias; the independent varia-
bles are determined in the agricultural structure 
and influenced by the dependent variable. 
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These econometric biases can be avoided by an 
instrumental variables method with adequate 
instruments. These problems remain as a mat-
ter to be discussed in the future studies.

Appendix: Mathematical Derivation of Proposi-
tions 1 and 2 in Section 3
　By differencing equation （14）, the equilibrium 
condition of farmland lease market, with respect 
to t in and t out the following equations （19） and 

（20） are obtained.

∂S（r－t out）
∂r

∂r
∂t in＝∂D（r＋t in）

∂r
∂r
∂t in＋∂D（r＋t in）

∂r

	 ＋∂D（r＋t in）
∂t in

⇔∂r
∂t in＝

D'（r＋t in）＋∂D（r＋t in）
∂t in

S'（r－tout）－D'（r＋t in） （19）

∂S（r－t out）
∂r

∂r
∂t out－∂S（r－tout）

∂r ＋∂S（r－tout）
∂r out

	 ＝∂D（r＋t in）
∂r

∂r
∂t out

⇔ ∂r
∂t out ＝

S'（r－tout）－∂S（r－tout）
∂t out

S'（r－tout）－D'（r＋t in） （20）

　In equations （19） and （20）, S'（r－tout）＝
∂S（r－tout）
∂r  and D'（r＋t in）＝∂D（r＋t in）

∂r . The 

denominators in the right-hand side of equations 
（19） and （20） are positive, the numerators in 
the right-hand side of equations （19） and （20） 
are negative and positive, respectively, because 

S'（r－tout）>0, D'（r＋t in）<0, ∂S
∂t out < 0 and ∂D

∂t in < 0.  

This means that the transaction cost for bor-
rower t in decreases the market equilibrium rent 
and the transaction cost for lender t out increases 
the market equilibrium rent.
　A linear approximation of market equilibrium 
rent r t and leased farmland S（r－tout） and D（r
＋t in） in equation （14） at t in＝0 and t out＝0 gives 
equations （18） and （19）. The derivation of 
equations （21） and （22） are based on the fact 
that market equilibrium rent r t is the function 
of t in and t out and that r t＝r＊, S（r－tout）＝D（r＋
t in）＝Q＊ at t in＝t out＝0 by definition.

r t≈r＊＋⎛⎝
∂r ⎞

⎠∂t in t in＋⎛⎝
∂r ⎞

⎠∂t out t out （21）

S（r－tout）≈Q＊＋S'（r＊）⎛⎝
∂r ⎞

⎠∂t in t in

＋S'（r＊）⎛⎝
∂r ⎞

⎠∂t out t out－S'（r＊）tout＋∂S（r＊）
∂t out t out（22）

Finally, substituting the right-hand side of equa-

tions （19） and （20） for ⎛⎝
∂r ⎞

⎠∂t in  and ⎛⎝
∂r ⎞

⎠∂t out  in 

equations （21） and （22） gives equations （15） 
and （16）.

Data Appendix in Section 4
Tenancy rate: the amount of leased-in paddy 
field is from the World Census of Agriculture 
and Forestry and the Transfer and Change of 
Agricultural Land. The amount of total paddy 
field is from the Statistics on Cultivated Land 
and Planted Area.
Rate of farmland in Agricultural Promotion 
Area and improved farmland: the amount of 
farmland in Agricultural Promotion Area and 
improved farmland is from the Survey on 
Farmland Utilization and Infrastructure Im-
provement. The amount of total paddy field is 
from the Statistics on Cultivated Land and 
Planted Area.
Paddy field and rate of farmers in local commu-
nities: these are from the World Census of Agri-
culture and Forestry.
Rate of the local communities within 30 minutes 
of DID, with more than 3 meetings and with 
producersʼ group: these are from the World 
Census of Agriculture and Forestry.
Ratio of rice price to average off-farm wage: the 
rice price is from the Production Cost of Rice, 
Wheat and Barley. The average off-farm wage 
is from the Annual Report on the Monthly La-
bour Survey.
Rate of acreage control areas in total paddy 
field: the amount of the acreage control areas is 
from the Pocketbook of Agriculture, Forestry 
and Fisheries Statistics. The amount of total 
paddy field is from the Statistics on Cultivated 
Land and Planted Area.
Unit cost ratio: the data of production cost to 
calculate the unit cost ratio is from the Produc-
tion Cost of Rice, Wheat and Barley.

1）　In the Japanese farmland system, farmland leas-
ing is strictly regulated by the Agricultural Land 
Law. The Agricultural Land Utilization Promotion 
Project in 1975 deregulated farmland leasing in 
Agricultural Promotion Areas, which was legislat-
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ed as the Agricultural Land Utilization Law in 
1980 and incorporated in the Agricultural Manage-
ment Reinforcement Law in 1993. The legal frame-
work for farmland leasing had been unchanged 
during the analysis period of this paper. See Haya-
mi ［11］ for the farmland system in Japan.

2）　See also Hayami ［11］ with regard to the discus-
sion on the economic conditions for the develop-
ment of large-scale tenant farming.

3）　Kajii［15］analyzed the Farm Household Econ-
omy Survey in 1968 and did not find evidence that 
the surplus of large farms was greater than the 
income of small farms. Morita［20］also did not 
confirm the economic condition of leasing in the 
Shikoku district, partly because of the data limita-
tion of the Production Cost of Rice, Wheat and 
Barley. In addition, there is room for argument 
whether the imputed value of family labor in the 
production cost corresponds to the opportunity 
cost of farm labor. Therefore, it is open to dispute 
whether the necessary conditions for the develop-
ment of large-scale tenant farming have been con-
tinuously satisfied nationwide.

4）　In the analysis of this paper, farmland liquidiza-
tion through purchase is not considered. This is 
because it is difficult to distinguish whether a 
transfer of property rights through purchase is 
motivated by cultivation or asset holding. Al-
though farmland liquidization through leasing is 
more general than farmland liquidization through 
purchase（Hayami and Godo［13］）, farmland liq-
uidization through purchase cannot be neglected. 
It remains as a matter to be discussed further 
how to build a model of farmersʼ decision making 
between the choice of purchase and lease.

5）　The case where farmers both borrow and lend 
farmland is not considered.

6）　It is assumed that farmers fully utilize labor en-
dowment（la + lo＝L－）. If a farmer leases out all en-
dowed farmland（RO = A－）, equation （4） holds 
with inequality, and the amount of farmland leas-
ing is not the function of market rent. It is also as-
sumed that farmers who lease out all farmland do 
not exist.

7）　The mathematical derivation is shown in the ap-
pendix of Deininger and Jin ［7］.

8）　A referee of the journal points out that the ef-
fect of forcing farmers out of the market and the 
effect of changing the market rent due to transac-
tion costs cannot be identified. Equations （15） and 

（16） are derived in the appendix by the linear ap-
proximation at t in＝0 and t out＝0. However, the ef-
fect of transaction costs cannot be measured ex-
actly by the linear approximation. For example, if 
the market rent is affected by transaction costs, 
the number of farmers participating in farmland 
lease would also be changed. The model and the 
quantitative analysis in this paper do not aim to 

prove that the two effects of transaction costs can 
be distinguished. Therefore, the problem of mea
suring the effect of transaction costs needs further 
research.

9）　The effect of a change of output price p and 
technology level α is also derived from the first-or-
der conditions for the factor inputs. Please refer to 
the appendix of Deininger and Jin ［7］ and for the 
derivation. Note that Deininger and Jin ［7］ as-
sume an increase of off-farm wage does not affect 
a tenant （∂D∂w ＝0）, and discuss how an increase of

　the wage of off-farm labor decreases the market 
rent and increases the amount of leased farmland 
through an increase of farmland supply. However, 
in the modern agriculture in Japan, it is possible 
that potential borrowers of farmers are engaged 
in non-farm labor. Therefore, the effect from a 
change in off-farm wage cannot be not uniquely 
determined.

10）　It should also be noted that the effects of 
transaction costs and other exogenous factors on 
farmland lease on tenants and landlords are not 
identified; the aim of the analysis is to discuss the 
effect of these factors on the market equilibrium. 
The identification of the effects of transaction 
costs is a problem to be discussed further, with 
the availability of micro data on tenants and land-
lords.

11）　Most of the characteristics in the public statis-
tics are only obtained at the prefectural and com-
munity levels. The explanatory variables meas-
ured at the prefectural level may introduce 
measurement errors if the variance of characteris-
tics of farmland within prefectures is large. The 
variables measured as the average of local com-
munities and the ratio of corresponding communi-
ties may also bring about measurement errors if 
the variance of amount of farmland within com-
munities is large. It should be noted that the panel 
data analysis based on the aggregated prefectural 
data in this paper may suffer from measurement 
error bias.

12）　The source of the data is explained in the data 
appendix. See Takahashi［27］for discussion on 
the source of the data. The explanatory variables 
are determined endogenously in the agrarian 
structure, and can have inverse causality with the 
dependent variables. For example, in the area 
where farmland liquidization advances, functions 
of local communities can be active and infrastruc-
tural improvement is preferentially done. The pos-
sibility of such endogeneity can be examined with 
a statistical test with instrumental variables. How-
ever, the instrumental variables from prefectural 
data are also difficult to obtain. Therefore, the pos-
sibility of endogeneity bias should be noted.

13）　The 42 prefectures analyzed in this paper dif-
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fer in the area of paddy field. Therefore, I also es-
timated the fixed effect estimation, weighting pre-
fectures by the average of the area of paddy field 
during the analysis period. The result does not dif-
fer from the results shown in Table 2 in terms of 
the sign and significance of estimation. The varia-
bles on characteristics of farmland have high cor-
relation with each other. I conducted the estima-
tion in Table 2 with one of the variables being 
deleted to consider the effect of multicolinearity; 
the estimated coefficients and significance were 
not affected.
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