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Rural Environment, Self-Governance of Local Common-Pool
Resources and Development Planning in Japan’

Ashutosh Sarker, Tadao ltoh and Masahiro Nakashima

1 Introduction

We can identify two maijor rural environments: the infrastructural rural environment and the non-infrastructural
rural environment The former refers to rural natural resources such as imigation (including dams, canals,
reservoirs), fammland, foresiry, and fisheties, and the later to extemaliies or incdents such as poliution of imgation
water because of industrial wastes or excess use of chemical pesticides, crop damage because of acid rain,
rural population pressure on fammland and urban population pressure an rural fammland. in this paper while we
are mainly concemed with Japan's infrastructural rural environment with spedial reference fo self-govemance
issues of common imgation system as a common-pool resource (CPR), we will briefly illustrate some important
aspects of non-infrastructural one. .

Most of the rural infrastructural rural environments refer to local common-pool resources. Issues concaming
how the CPRs will be managed and who will manage them have been critically debated over the past several
decades. Scholars such as Gordon (1854), Demsetz (1967), Olsan (1965), Hardin (1968), Hardin and Baden
(1977), and Smith (1981) have advocated either a state solution or a market solution {i.e., privatization). One of
the seminal works, The Logic of Collective Action (Qlson 1965), recommends that extemal coercion (the state
solution) is necessary to make rational, seffHinterested individuals achieve their common interest in a group. The
primary implication of a state soluion or a market solution is fo work out Hardin's (1968) “tragedy of the
commons,” which says CPRs users, in the absence of an exdemal coercive force, overexploit thelr resources
due to individual interests taking priority over common interests in an interdependent situation. Therefore, CPRs
are docrmed ta degradation characterized by Pareto-inferior, Nash-Equilibrium states. Scholars such as Ostrom
(1990), Gardner ef af (1990), Fenny et af (1990), McKean (1992), Schiager et af (1994), Bromiley & Michael
(1989), and Eliickson (1994).have advanced some different views to patronize the CPRs users’ instittional
solution as an attemative. They have performed a number of case studies and referred to several thousands of
empirical case studies (see Hess 1996 for a comprehensive bibliography) to estabiish that users’ seff-

* Elinor Ostrom’s cheerful encouragement to study CPRs mstitutions during the first author's visit to
her Workshop and helpful comments on an early draft of this paper are gratefully acknowledged. Yarjiro
Hayami’s comments on a related work have much benefited this paper. Financial support from the Japan
Soctety for the Promotion of Science (JSPS) is highly appreciated. However, no one but we are responsible
for any errors of this study.
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govemance of local CPRs is also possible in many instances, under endogenous institutional amangements
that the users design by themselves. Some of the proponents of the instituional solution argue that when the
CPRs management is either pnvahzed or controlled by the state, intemial institutions that the users traditionally
have or can craft are adversely affected, finally leading to the users’ overappropriation of the resources.
Consequently, “the tragedy of the commons” may aiso occur with both the market and state solutions due to
“market failure” or to “state faure.”

While Ostrom et af (1999, 281) argued, ‘the tragedies of the cormmons are real, but not inevitable," Fenny ef af
(1990, 86) commented, “Hardin's mode! is insightful but incomplete.” The increasingly influential book,
Governing the Commons (Ostrom 1990), has strongly challenged the “metaphorical” uses of Hardin's "tragedy
of the commons” and Olson's (1965) Logic of Coffective Action models. This book argues that seff-govemance
of CPRs can address users' collective action problems well. Aithough proponents of self-govermance believe
that seff-govemance is not a “panacea,” they argue that case studies throughout the world reves) that self-
Qovemanoe can also address those problems that concem Hardin's fragedy of the commons, as well as
Clson's logic of collective action, and protects resources from possible degradation.

In our random and limited observation, the most of the studies that concem self-govemance policy are based
on developing countries; only a limited rnumber of studies have been conducted on highly developed countries.
Our present study’ is an attempt to defineate the self-govemance issues of CPRs in Japan, which enjoys the
second largest economy in the world and which has a number of seffgovemed CPRs that substanfially
contribute to rural development planning. The main reason we have incorporated the concept of seff
govemance into the subject of rural development planning is that local institutions (the mainstay of self
govemance) and local CPRs management are interrelated and interdependent. Therefore, a thorough
understanding of such a relationship can confrbute to CPRs management as a part of rural develapment
planning. We discuss the self-governarce strategies — particularty from institutional point of view — of imgation
CPRs in Japan while briefly outlining those of fisheries and forestry CPRs. The study is expected to be useful to
those national policymakers and donor agencies who are engaged in the rural development planning — for
example, local CPRs management, rural environment conservation, and community-based conservation of
biological resources — of ather Asian countries that have experienced state failure as well as market failure or
that are considering to adopt seff-govemance strategies for rural development. By “seff-govemance” we simply
mean the users’ seff-management of their CPRs based largely on their endogenous institutions that they craft

themselves with or without the presence of extemal entities that do not exercise coercion or impose exogencus

! A part of this study was presented in different conferences: Sarker and Itoh 1999a; Sarker and ltoh 1998b; and
Sarker and loh 1599¢.
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institions unless the users may collectively accept, not because of coercion but of agreement.

Before critically discussing infrastructural rural environments that indude those local CPRs such as common
imgation system, we will briefly namate non-infrastructural environmental problems as well as govemﬁmt
investment for rural development planning in Japan. The reason we have spedially addressed the Japan's
imgation CPR is that the imgation management system is quite unique in its seif-management strategies that
many other Asian countries may largely refer to.

2 Non-infrastructural Rural Environmental Problems

it is generally recognized that most of the countries of the Asia-Pacific region are encountering critical
infrastructural and nerHnfrastructural environmental problems in rural areas, depending on their economic
development or geographical location or climatic condition. Both poverty and affluence are recognized as
contributors to environméntal problems and the exhaustion of nafural resources (Rao, 1998). In [ow-ncome
countries such as Bangladesh, India, and Pakistan, environmental problems arise because of devastating
floods, rural population pressure on fammland, deforestation, soil erosion and so on. Medium- and high-income
countries such as Thailand, the Philippines, Malaysia, and South Korea, have nural environmental problems
because of the excessive use of chemical fertiiizers and pesticides, and their imgation water becomes polluted
by industrial effiuents. In Japan, which has the second largest economy in the world and the largest one in the
Asia-Pacific region, severe environmental problems tum up in rural areas. However, Japan has taken to
address these problems, such as flood control through the mprovement of dams and inigation and drainage
systens and pollution reduction by limiting the discharge of industrial or animal wastes.

We can consider two broad sources of non-infrastructural rural environmental problems in the Asia-Padific
region. The first ane is extemnal, pertaining fo nan-agricultural activities. One example is palluted imigation water
due to industiial wastes that contarminate the land in rural areas. In a developed country, ancther external source
of rural problems is the encroachment of the urban popudation on fammiand because of the rapid expansion of
urbanization. The second source of nonHnfrastructural rural erwironmental problems is infemal, referring
particularly to agricuftural activities. An example is polluted irigation water due to the excess use of chemical
fertiizers and pesticides, which destroy the agricultural ecosystem. Another example, in a densely populated
developing country such as Bangladesh, the rural population growth puts intemal pressure on farmland. There
are also cther good examples. The creation of river dams usually prevents the flow of sand and stones from the
upper sfream area to the lower, causing erosion problems in the lower stream area and, consequently stronger
river curents in the lower stream area that may affect the ecology there. The reduction of agricuttural lands and

an increase in concrete canal or channels linings may threaten the ecosystem in rural area. In Japan, as a highly
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developed courtry, the environmental problems arise from a number of extemal and intemal sources.

In Japan, while the history of extemal-source-based ural environmental problems consists of isolated
incidents over a long period, the history of intemal-source-based environmental problems includes many
incidents over a shorter period. As industrialization expanded during the Meiji period (1868-1912), environment
pollution ariginating from extemal sources bégan to appear, contaminating the: rural environment. The first such
environment poflution incident is known as the Ashior Kodoku Jiken (Ashio Copper Mine Incident), which took
place in Tochigi Prefecture. The Ashio Copper Mine, established in 1877, caused acidic poliutants to
contaminate nearby rivers. In the 1880s, regular fioods contaminated over 50,000 fertile acres (20,250 ha) in the
north Kanto Plain (Japan: An llustrated Encyclopedia 1993, 67). As copper seriously damaged rice growth, the
local fammers launched successiul protests against mining companies’ operations.

The second envimnrnental_ pollution incident originating from external sources is known as the cadmium
contamination of the Jinzu River due to liquid waste from the Kamioka mine in Gifu Prefecture. While excavation
of the mine began in the 1580s, mining operations soared in the middie of the Meiji period, and wastes
contained cadmium from the mine plant. In Toyama Prefecture, where the Jinzu River was used to imigate rural
areas, zinc and copper damaged the rice. Those nural people who continuously ate the contaminated rice
suffered from the ItaiHtai {ouch-ouch) disease, which made their bones fragile and easily fractured and ulimately
caused death. In the Jinzu river basin, more than 1,500 ha of paddy fields had the sail contaminated by
cadmium (Misawa 1999, 136).

Until the 1960s, pecple thought that environmental problems in rural areas arose due to extemal sources
such as mining and chemical industries that contarminated imgation water and farmland. Kodansha Bilingual
Encyclopedia of Japan (1998, 406) and Japan: An lustrated Encydopedia (1993, 347) pointed out that four
- major factors contributed to the emengence of water poliution problems from the 1960s to the 1970s. These
factors are rapid industriafization, rapid urbanization, the lag in constructing some overhead capital faciliies, and
a public policy that favored economic growth over public health and a clean environment. Later, it became clear
intermal sources also contaminate the rural environment. Haraikawa (1998, 88) pointed ot some environmentzl
problems whose main sources are intemal. He noted that agriculture can adversely affect the environment due
to the use of chemical ferfilizers and pesticides in intensive agriculfure, animal waste disposal and the offensive
odors associated with infensive iivestock production, and the disruption to natural habitats.

Rurat environmental problems, both from intemal and extemal sources, became severe after World War [l in
Japan. After the war, Japan_emphasized industrial expansion without cansidering environmental probiems, '
which led to the spread of poliution-related diseases among general public (Japan: An ustrated Encydopedia
1993, 1217). In the 1960s, there was a violent outbreak of Minamata disease, characterized by the
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degeneration of nerve cells, among people who ate seafood poisoned by industrial mercury discharge into the:
Minamata bay in the Kumamato Prefecture. Vicims with symptoms simiar to those of Minamata disease
appeared in a fishing and farming disfrictin Niigata Prefecture in 1964-65.

Issues conceming norHnfrastructural rural envicnmental problems were not discussed much in Japan in the
years following World War ll and the govemment's indifference to emvironmental problems until the 1960s
resulted a series of pollution incidents, Waste water from industrial and domestic areas became the main
sources of pollution instead of mine waste. Misawa (1999, 136) described how industrial and domestic water
poliution increased rapidly with fast economic growth. In 1970, the agricuttural land imigated using polluted water
reached approximately 2000,000 ha, the equivalent of seven percent of the total areas of paddy fields (Misawa
1999, 136).

However, when the pollution incidents intensified and significanty damaged rural areas, the govemment
enacted “The Basic Law for Environmental Polluion Control” in 1967 and significantly strengthened the law in
1970. Areas polluted by efiuents from mines and factories decreased due to both the Water Pollution Control
Act and the people’s increasing concems about environment paliution. By the end of 1970, National Assembly
revised 14 pollution-related laws, with a higher priority to resolution of environmental problems rather than to
those economiic development measures that adversely affect the environment. The resclution of environmental
issues began in the 1970s, especialy as the “Environmental Agency” under Prime Minister's office was
established in 1971 o conduct Erwironmental Impact Assessment (EIA) arxd to take proper preventive

measures against environmental degradation.

3 Government investment, Planning of Rural Development in Japan

Table 2 shows some important statistics of Japan's agriculture. Japan has 37,652 thousand square kilometers
of land area of which approximately 11.51 percent is arable and land under permanent crops (in 1996). As is
generally known Japan's agriculture is characterized by smallscale farms (1.37 hahousehold). Due to high
economic growth in urban areas duting the postwar period, the economicaily active poputation in agricutiure is
remarkably decreasing over the years. Thé economically active population in agriculture, 19.6 percent in 1970,
decreased‘ to 4.8 percent in 1997, mainly due to ruratto-urban migration, fammers’ abandonment of agricuitural
profession, and an increase in the number of partlime farmers. Japan's government has invested a substantial
amount of maney and energy in rural development and in planning to retain young fammer-successors and
atiract new cnes to rural areas. Although the govemiment has spent a o, it has usually given greater prionity to
users’ seff-govemnance when the resources are CPRs.

The Agriculural Structure improvement Bureau of the Ministry of Agricutture, Forestry and Fisheries (MAFF) is
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primarity respansibie for establishing a produciion structure that secures a stable supply of good quality and safe
food products to the people and for improving the living environment in rural areas. The bureau carties out an
“Agricuttural and Rural Development Project” that has the three main objectives (Agricuttural Structure
Improvement Bureau 1996): (a) improvement of imgation and drainage fadilities, consolidation of famland, and

developrment of fammiand (within the framework of "Development of Agricultural Production Infrastruciure™);

Table 2 Some important Statistics of Japan's Agriculture

Pariiculars Year Values

Total population (milion) 1970 104.345
1980 116.807
1990 -~ 123537
1997 125.638

Feonomically active population in agricutture (%6) 1970 196
1980 12
1990 7.3
1997 48

Land area (1,000 ha) 37652

Arable land & land under permanent crops [1,000 ha (%) 1980 4881(13)
ofland areg] 1990 4,596 (12.20)
1996 4,336 (11.51)

Forest and woodland (%) 67"

Imigated Area (1,000 ha) 1970 3,250
1980 3,250
1993 2782
1996 2,724

Productivity of rice (kg/ha) 1981 5,629
1992 8,275
1994 6,770
1996 6,191

Sources; FAQ Production Yearbook 1983, 1986, and 1997; * World Fact Book

(b) development of agricuttural roads, integrated development of rural areas, and environmental improverment of
rural areas (within the framework of “Living Environment in Rural Areas™; and (c) prevention of disaster,
conservation of familand, and maintenance and management of faclites (within the framework of
“Conservation and Maintenance of Rural Areas”).

Figure 1 shows structural changes of agricuttural and rural development based on budget The Agricultural

and Rural Development Project is now shifing to the sector of rural area improvement converting its budget for
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Figure 1 -Structural Changes of Agricultural and Rural Development (Budggt Base)
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Figure 2 Changes in the Share of Various Projects
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agriculiural production. Figure 2 shows the changes in the share of various projects such as imgation and
drainage and famland development from 1950 to 1980. National govemment, prefectural govemment,
municipaliies, and Land Improvement Districts (LIDs) invest in these projects depending on the scale and
objectives of a project Nevertheless, when investments are made in CPRs, the investors require users’
agreement. LIDs usually camy out the management of imigation and drainage systems regardiess of whether
the national govemment or local government or the LID itself has constructed these systems.

Figure 3 shows changes in the improved paddy field and productivity of rice. The Agricuttural aﬁd Rural
Development Project has substantially contributed to reducing famn working hours, and increasing both the vield
and productivity of rice. In 1949, the Land Improvement Law was enacted and the postwar food production
policy was executed. Imgation and drainage projects and land reclamation projects in mountain and sea areas
were accelerated in line with national agricuttural policy. In the 1960s, the land consalidation projects and
agricuttural road projects were promoted to increase productivity of labor and land. Consequently, the
productivity of agricultural production per unit area has increased and fam working hours have decreased. The
produciivity of rice between 1955 and 1990 has increased by seven imes.

Although the govemment has undertaken huge projects and invested substantially, we have cbserved that the
govemment has encouraged (such as by law enforcement and investment) the CPRs users to self-manage
their resources based on the intemal institutions that they traditionally craft In a very recent study by NIRA
(National Institute for Research Advar_lcement 1999) on Japan's CPRs, the research group emphasized the
selfgovemance of CPRs as a result of its empirical studies in certain areas of Japan. Based on the
inferviewees’ opinions, the study has pointed cut that a “regional network with multiple channels or connedtions”
is an effective mechanism to both cortrol over-appropration of CPRs and refain a coninuous development. We
will rainly discuss imgation CPRs and briefly address fishery and forestry CPRs.

4 Common-Pool Resource (CPR) Institutions and Collective Action

We can classify resources and goods into four types depending on two distinct, independent atinbutes (see
Table 1): (a) the difficutty of excluding beneficiaries (appropriators) from benefiting from a good or resource; and
(b) the subtractability of the benefits received by one beneficiary from those available to others (Ostrom, V. and E.
Ostrom 1977: Gardner ef af 1990; Osfrom ef af 1994). A CPR, which is a sufficiently large natural or human-
made resource, can be defined based on the two atibutes, regardless of the property rights involved: the
difficulty of excluding beneficianies and the sublractabiity of the benefits consumed by one individual from those
available 1o others (Gardner et af 1980, 335. Ostrom et a/ 1994, 6-7, Ostrom et af 18999, 278-9),

Appropriation and provision problems are the two major problems of CPRs and while the appropriation
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problems are related to the flow aspect of CPRs, the provision problems are concemed with the stock aspect of
them (Gardner et af 1990, 336; Ostrom 1980, 46; Ostrom et al, 1994, 8-18). For imigation CPRs, appropriation
problems relate to the amount of imigation water to be withdrawn (i.e., flow), whereas provision problems relate
to installing imgation and drainage channels (ie., stock). For fishery CPRs, the appropriation problems relate to
the amount of fish fo be caught (flow) and provision problems refate to filing the CPRs with young fish (stock).
For forestry CPRs, appropriation problems relate to gathering wood (flow) and provision prablems relate to filing
the CPRs with young trees (stock). '

Table 1 Classification of Goods and Resources

Low Subtractabilty High Subtractability
of Benefits of Benefits
Difficuft Public Goods Common-Pool Resources
fo Exclude the Beneficiaries . {national defense, (lerge imigation systems, common
national radio) pasture land or forestry)
Not Difficuitt Toll Goods Private Goods
i Exciude the Beneficianes (cable TV) (a private farmiand)

Source; Adapted from Ostrom, V and E. Ostrom (1977, Ostrom, ef al (1994)

We can broadly divide the CPRs into two categories (according to Ciriarcy-Wantrup and Bishop 1975), namely
openaccess CPRs in which property rights have not assigned, such as the open seas and outer space, and
closed-access CPRs in which properly rights have been granted to a welkdefined group. We will call these
closed-access CPRs “local CPRs” in our study. These locat CPRs include common fisheries, common forestry,
and commoen large imgation systems.

Instituiions reflect the socially evolved conventions and humanly devised constraints that structure poliical,
economic, and sodial interaction in a society (or in an crganization) (Hayami and Ruttan 1985, S4; North 1880, 1;
Narth 1991, 97). In Ostrom’s (1992, 19) words, “an institution is simply the set ofrrules actually used (the working
riles or rules-n-use) by a set of individuals to organize repetitive activities that produce outcomes affecting those
individuals and potentiaity affeciing others.” Therefore, a CPR institution is the set of working rules for managing
the CPRs. When the state {or govemment or extemal agency) directly govemns the CPRs, the most common
problem that anses is that the state does not have complete information about the CPRs appropriators, such as
their sociceconomic condiions, group behavior, microdevel situations, and the rules-inuse that the

8



appropriators collectively have or want to craft When the center of CPRs mmagetnént changes from the state
or govemment control to CPRs appropriators’ seff-govemance, appropriation and provision problems directly
face the appropriators who must determine their own collective action. Because CPRs appropriators have
nonexclusive rights to appropriate the resource units of the CPRs, they are apt to take advantage of other
appropriators’ contributions, causing free-iding problems and, consequently, they are required to formulate their
own rules-n-use and create an enforcement agency to monitor and punish any opportunistic behavior. Thus,
the CPRs users’ intemal rules or insfitufions remarkably influence their collective action and resource

management, requiring the serious aftention of rural development planners.

5 Fishery and Forestry CPRs
Japan's govemment currently emphasizes the importance of the self-govemance of fishery CPRs. Fishenmen
in Japan now have both community-based coastal fishery management systems and fishermen's cooperatives
for inland water fisheries. During the erforcement of the ura law (1743-1867) and the old fisheries faw (1901
1948), the govermment itself was the resource manager and fishing rights were exercised at the govemment's
discretion. Under the cunent fisheries law (1949 — present), the fishermen themselves act as resource
managers and dedide how to make the best use of the fishing grounds and resources under their jurisdiction.
Fishing rights are awarded to groups of fishermen rather than to individuals or private corporations. While the
govemment has established fishing rights, the fishenmen themseives decide actual fishery CPRs management
activities. The fishing rights are given fo the fishery cooperative associations (FCAs) with many economic
activiies and social services. There are about 2,118 Japanese FCAs and the total membership is over 500,000.
The switch from govemment-managed fo fishermen-managed system is perhaps the most substantial
development in the hisfory of fishing rights and was necessary to create the present community-based coastal
fisheries management system (Yamamoto 1996, 25-6).
lida (1993) cited an interesting case study on how local people collect kelp (kombu) in the northem part of
Japan. The author described that kelp collectors (ocal fishermen) have fraditionally formulated their own working
niles called the hatarmochi systerm in which they fiy white flags when it is ime to collect kelp and ‘the fragedy of
the commons” does not ocour. The author concluded that the local institutions that fisherman craft play an
important role in sustaining CPRs.

Table 2 shows that 67 percert of Japan is under forest and woodland covering about 25.21 miflion hectares. At
present, 10 percent of the forest area is now under common property management and the form of ownership
has been integrated into modem property management (Mckean 1991).
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6 Irrigation CPRs

6.1 History of Self-Govemance of Irmigation CPRs in Japan

Historically, imgation managernent in most of Asia has been the govemment's responsibility, with a limited role
granted to the water users; while, conversely, in Japan, inigation management has been the responsibility of the
water users or cullivators themselves even in large-scale imigation projects, with a very limited role played by the
govemment (Nagata 1994, 1; Mizutani and Mase 1999, 324-5). During the medieval era (1300-1600), Japan's
govemment was manorial and decentralized and dispersed, localized imigation systems were ubiquitous; the
village community was the most important atftonomous organization with binding control on water utiization,
which was unusual in Asia (Hatate 1978, 3-4). The night to use water in the 17" century was not in the hands of
individuat famers themselves but under the joint control of the autonomous water supply union of each famming
vilage and the utilization of water was govemed by the union's custormns (Asian Productivity Organization et &/,
vear net available, 6-7). Imgation, which was closely related to the social customs and land conditions of each
community, required its own rules-in-use for the whole community as well as for the villagers who jointly
maintained irgation facilites such as repairing damaged canal and deaning weeds. By the Tokugawa period
(1603-1867), the responsibility to manage irigation and commons, the resolution of civil disputes, and the
assessment and collection of taxes resided in the village (Troost 1990, 7).'

Management of imgation water was essential énd vilage people strengthened ties and cbserved rules, the
breaking of which could lead to sodial ostracism, and such ties and niles became the basis of Japanese
imgation water management (Nakashima 1994, 9). Furthemore, although competing households held fand
individually in the Tokugawa period, the vilages controlled water communally (Kelly 1982, 12). In a traditional
village, an individual household did not undertake the creation and maintenance of an imgation system; villagersr
as a group had to work colleclively to do so (Fukutake 1989, 34). The village-based system had the practical,
strategic advantage that water users could make more suitable mles-iﬁuse for appropriating imgation water,

while the govemment, which was not well acquainted with the collective chaice of the fammers’ communities,®

*To be prease, from the 3% century B.C. to the 8® century A.D., Japan had a centralized state modeled on
China and managed irrigation fadlities through state control. When the relationship between Japan and China
began to diminish during the period of the 9* to the 15 centuries, the state approach shifted towards
privatization as samurar warriors (military gentry) adopted it, and a decentralized water management policy
came into being. In the later part of the Middle Ages, when communities were established and paddy fields were
expanded along branches of rivers, water management necessitated cooperation both within a community and
among commumnities. After a number of disputes, communities gradually developed rules-in-use for water
allocation. Thus, commumity “self-governance” of mrigation water management came into being as the
fundamental model of an orderly water management system at the terminal end of irrigation networks. [Japan
National Conumnittee of the ICID (year not mentioned, 2)] '

3 Even in the Edo Period (1603-1867), when water disputes occurred between upstream and downstream
villages, the feudal lords who were in higher positions lacked the ability to resolve the disputes by themselves,
ance they normally could not understand the conditions suffictently to evaluate judiciously all aspects of the
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could avoid establishing rules that might have negative impact on the imigators’ collective choice. The
“Regulation on the Subsidy of Imigation and Drainage Main Canal Improvement’ was enacted in 1923 as a-
result of the so-called "rice revolt” due to rice shortage and price hike. This regulation offered a prototype of the
present Land Improvement Act leading the government to make a major finandial investment in agricuttural
development (Nakashima 1984, 2-3). As the post-war agriculture has been remarkably reshaped by the major
economic insurgence and the vast land reforms (agrarian reforms)? the govemmernt attached much more
importance than ever to the imgators’ self-govemance of the imigation system by entrusting agricuftural water-
use faciliies specifically to Land improvement Districts (LIDs). To understand the postwar management of
Japanese imigation CPRs, it is essential o be familiar with LIDs because these districts have played an

increasingly direct and practical role in determining the imigators’ main collective action.

6.2 Outline of Land Improvement Districts: Formation, Functions and Responsibilities

An LICP is a corporate, decentralized, and financially autonomous association of famers who self-govem or seff-
manage the agricuftural water system?® The Land Improverment Law (fochi kairyd ho), enacted in 1949 after
World War ll, abolished the prewar feudal land improvement system and established an owner-famers-based
land improvement system instead.” The law's major contribution to the development of Japanese agriculture is
the establishment of Land Improvement Districts, which are legal corporate bodies to conduct mainly cost

sharing negofiations befween the govemment and the water users involved.

conflict; the water management association concerned resolved the water disputes (Nagata 1994, 2-3).,

4 After the second World War, landowners released their lands to tenants because of the law of land reform and
the government reclaimed new paddy fields to settle unemplayed persons who lost, their jobs by the end of the
war (Hasegawa and Tabuchi 1955, 104). According to Saito (1991, 46-7) the land reforms of 1945 and 1946
provided that: @) the government purchase all tenanted farmiand owned by non-resident landlords and that of
over 1 hectare owned by resident landlords and mandated the resale of the land to the tenant farmers; (i) the
rent of the farmland had to be paid in money instead of In products; (i) the whole process of purchase and sale
of farmland was done by the government; and (v} the purchase and sale of land was planned by the farmland
committee in each local government. This reform was vast, never before attempted by any previous policy
regarding farmland.

5 The term “Land Improvement District (LID)" refers either to “the water users’ assodation of a particular
area’ or to “the particular avea of the water users’ assocation” The reason the term is used to mean the
association, people say, is that it differentiates the LID assodation (which is a legal body holding legal rights in
the postwar period) from the old village-based irrigation management (which held only community-based
regulatory power but no legal rights in the prewar pericd.)

§ 1ID is created not only to manage the water system but also to perform other work related to land
improvement. [n practice, the main activities of LID are usually limited to water system management.

"Tn 1949, when the farmland ownership reform was ending, the Land Improvement Taw was enacted to
abolish the prewar land-improvement system, which depended mainly on landowners. The 1949 Iaw created a
new land-improvement system based on owner-farmers. One major achievement of the Land Improvement
Law was the creation of Land Improvement Districts. This concept was a radical change from the previous
water user assocations because the Land Improvement District consisted of cultivator-farmers, in contrast to
the old Irrigation Association or Arable Land Readjustment Association composed of landowners. This reflected
the spirit of the farmland cwnership reformation (Nagata 1994, 8).
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To reiterate, imgation faciliies constructed under national projects are usually entrusted to LIDs, which are
supposed fo derive the full benefit fom those fadiies. The national govemment, local govemments, or
municipaliies manage large reservoirs and headworks that beneftt a large public area. Imigation and drainage
faciliies constructed by prefectures or municipaiites, being much larger in number than those constructed under
national projects, are placed under the charge of land improveme:ﬁ.dislricls orimgation associations. LIDs were
responsible for approximately 78 percent of the operation, maintenance, and management of reservoirs, pond,
headwork, and imgation/drainage pumping stations in 1992.

A LID usually entirely controls the management of common imgation system in a specific area® An LID has
an elected councll of representatives and a staff, and the legal authority to collect confributions to offset
expenses. [t has a board of direclors that comprises at ieast five directors and a board of auditors that comprises
at least two auditors to camy out LID administration. The election of the representatives is held under the
supervision of the Eleclion Administration Commission at the city, town, and village levels. The officers and the
representatives of the LID are subject to punishment for crimes such as for the bribery, as is the case with public
selvice personnel.

Inially, to apply for the establishment of a2 LID, more than 15 qualified farmers must be elected or selected to
participate in the project They designate a specified area and post public nofices at the city, town, or village
offices for more than five days to allow public review of the LID plan. If the LID plan receives the general consent
of more than two-thirds of the fammers at the city, town or village level, they apply for the prefecture govemment's
approval. The prefecture govemor carefully determines whether the objectives of the proposed LID are
consistent with the: principles set out by law. If the project fulflls the legal requirements of a LID, the prefecture
govemmernt sends the concemed city, town, ar vilage offices several copies of the projedt for public review and
comment for a period of more than 20 days. _

If the govemment is able to overcome public objections or if there is no objection, it approves the establishment
of the LID covering the spedified area. Those persons who were qualified to take part in the LID project also
become the association members of the district. The members elect a council of representatives. Any revision of
the articles of association requires the approval of two-thirds of the members present at a general meeting
attended by more than fwo-thirds of either the whole membership or of the representatives. The revision
approved by the association must then be sent to the prefectural govemment, which determines whether the

revision both reflects the majority's opinion and conforms to the existing law. Table 3 shows that there were

8 The characteristic of the Japanese paddy fields, where land ownership rights are private but irrigation water
sppropriation is conducted in common is not seen in other Agjan countries exocept in particular areas, such as
subak in Bali, tuo banda in West Sumatra, muang i in northern Thailand, zenera in the Philippines and
huengnonggyein Korea (Mizutani and Mase 1999, 325 referred to Mizutani 1992).
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8,096 LIDs covering an area of 3.3 million hectares and a totai of 4.7 million members in 1993,  LIDs have the
following major functions (Nagata 1994, 7-8; Hasegawa and Tabuchi 1955, 116-7): (a) applying for or promoting
a land improvement project. In order fo increase the productivity of their lands, the farmers actively try fo promote
land improvement projects through the fand improvement districts. National or local govemments subsidize part
of the project costs, while farmers bear the rest of the costs; (b) collecting money from the member fammers fo
repay both the project costs (subsidized by the government) and the maintenance and operation costs (usually
paid fully by the farmers); and (c) conducting the: operation and maintenance of imigation and drainage faciities.

Tabie 3 Number and Area of LIDs in Japan (as of 1993)

Area of Less than 100to 50010 Over Tofal
agricultural land 100 ha 500 ha 5000ha 5,000 ha 3.3 milion ha
NumbercflLiDs 3,802 2,828 1,364 102 8,086

(%) 47.0) {34.9) {16.8) (1.3 (100)
Mermbership 4.7 miilion

Source: Japanese National Committee of the ICID
The LID Federation conducted a survey of 6,199 (out of 7,992) LIDs in 1997 and found that about 46.2 percent
of the LIDs are engaged primarnly in O&M actvities, and 25.8 percent are in both construction and O&M

activities (Table 4).

Table 4 Number of LIDs Based on Projects (as of 1997)

Only Construction and operation Only operation Only Cthers  Total
construclion & management & repayment

managemert
358 1,599 2,862 986 394 6, 199
(5.8 %) (25.8 %) (46.2 %) {159 %) 64%) (100.0%)

Source: Statistical Survey on Management of LIDs, FY. 1998

The proper operation and maintenance of land improvement facifties has enabled the rational control of
imgation and drainage and contributed to establishing the intensive rice-production technique; itis the primary
reason that productivity has increased in postwar agricuture. LIDs, which have the fundamental principles of

14



equitable wa-ter use, have both the hardware to provide the infrastructure (land improvement faciliies), and the
software (management and institutions) to complement it (Mizutani and Mase 1999, 326; Nagata 1994, 8).

While LIDs usually pay all the operation and management costs, the central and prefecture govemments
subsidize construction projects. The central govemment, prefecture govemment, and farmers’ groups (LIDs),
share the capital costs. LIDs collect O&M costs, personnel expenses, and salaries of LID officers from members
every year. LIDs also collect the farmers’ share of the capital costs, when required. The collection rate is very
high, aimost 100 percent in 1995 (Mizutani and Mase 1999, 330-1).

6.3 Case Study: The Nishikanbara LID

6.2. 1 General Description

The Nishikanbara Land Improvement area is located nearly in the middle of the coastal region of the Niigata
Prefecture (see Figure 4). ltis an dlliplic zone, 15 kilometers from east to west, and 35 kilometers from south to
north. The Nishikawa River, which onginates from the Shinanogawa River, is the main imigation source. The
Shinkawa River is the main drainage source. The Nishikanbara LID, which was established by consolidating
five former water users’ associations in 1951, is one of Japan's largest water users’ associations, having 12
branch offices throughout the area. The LID covers five vilages, five towns, and two ciies. As of 1999, its total
farming land area is 19,103 hectares (18,089 hectares of paddy fields and 1,014 hectares of upland fiekds) and
there are 14,199 association members. The areais enriched with about 402 imigafion pumping stations or plants,
about 472 drainage pumping stations or plants (the Shinkawa estuary drainage pumping station® is the biggest
in Asia), 607 branch imigation channels covering 676.23 kilometers, and 598 branch drainage channels covering
647 .53 kilometers).

6.3.2 Organization and Administrative Structure of the Nishikanbara L 1D

We can divide the Nishikanbara LID office info two broad divisions, namely (a) the Council of Representatives,
which comprises 100 elected or selected fammers (Figure 5), and (b) the Administration Bureau (Figure 6),
which comprises 181 staff. The LID members elected or selected 100 representatives fram among themselves
at the village, town, and city level. These representatives formed the council of representatives, which then,
based on a resoluion at a general meeting, elected the board of directors (12 persons) and the board of
supervisors (5 persons). About 182 staff members under the elected directors carry out the routine business

affairs of the LID office. The office has two main divisions, consisting of 2 general affairs division (under the

9 The Shinkawa estuary drainage pumping station is intended to drain off the design flood discharge of 240 m3
per secand, and its whole displacement and capacity of each main pump are the largest dass in the world.
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Figure 4 Location of the Nishikanbara Land Improvement District
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general affairs division chief) and the business affairs division (under a divisional manager). The general affairs
division has six sections, namely the planning section, information system section, general affairs section,

management section, financial section, and branch office section. The business affairs division has five seclions,

Figure 5 Organizational Structure of the Nishikanbara Land Improvement District

Coundl-of:Representatives (100 persons)

{Chairperson)
|
Board of Board of
Directors (12 persons) Auditors (5 persons)
Committee on General
Head of the Afairs
Branch Office (Director);
\ssistant Head (Di ) Survey Commitiee
and Others :
L— Ward Committee
{12 Branches of the LID) .
Committee on Construction of
Buikiing

Source: Personal Contact with the Nishikanbara LID staff

Figure 6 Administrative Stucture (181 Staff)
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Source; Personal Contact with the Nishikanbara LID Staff
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namely the farm village maintenance section, construction section, machine station/plant section 1, machine
statior/plant section 2, and maintenance of facilities section. '

Based on general meetings, the representatives formulate the working rules to address appropriation
problems and provision problems. Appropriation problems relate to how to withdraw water and provision

problems relate to how to improve the physical infrastructure so that the water is available when they need it.

6.3.3 Financial and Productivity Analyses of the Nishikanbara LID

FFor one hectare of land, a farmer has to pay 122,700 yen for paddy field per year. About 64.1 percent

Table 5 Rice Yield (Kg/Ha), Working Hours and Extemal & intemal Finances

Year Rice yield {kg/ha) Rice yield (kg/ha)in  Working Subsidy forthe LID  N. LID's share of
in Japan Nishikanbara LID hours/ha projects the project costs
{1,000 yen) {1,000 yen)
1953 3,200 3,950 2123 37,862 175,314
1958 4,030 4,290 1,790 6,656 181,321
1963 4430 4,960 1438 7,639 126,776
1968 5,180 5,900 1,167 70,548 217,947
1978 5,060 5,450 456 435,088 781,243
1983 5,010 5,530 406 471,316 810,077
1988 5,280 5,960 38 384,556 388,447
1983 4700 - 5370 287 540,089 530,145
199(7)8 5210 5,540 256 518,440 456,461

Source: Personal Contact with the Nishikanbara LID Staff

constitutes O&M costs, and 32.8 percent constitutes repayment cost.

Table 5 shows that, in the Nishikanbara area, not only the LID financed its projects but also the extemal
sources (national govemnment, prefectures, cities, etc.) continuously subsidized them. The projects usually relate
to farmland consolidation, imigation & drainage improvement, conduit improvement, farm road improvement,
conversion of farmland for other crops, etc.  Rice yield of the Nishikanbara LID, always higher than that of
national average, has increased considerably over the years. Rice yield per hectare was increased from 3,200

kg in 1953 just after the establishment of the LID to 5,210 kg in 1997. Working hours per hectare have

A8



decreased from 2,123 hours in 1953 to 263 hours in 1997, mainly due to high farm mechanization. The

decreasing rate of working hours allows famers to hold part-ime jobs to eam extra income.

7 Institutional Analysis of Irigation CPRs

Obviously, while the government subsidizes the project, neither the state nor market governs the
Japanese irrigation CPRs; yet, their management has been sustained and has endured over a long period.
The immediate question that arises is what brings success to the resource management, when the state
does not apply coercion or when the CPRs are not privatized. The best answer that we have is the
“Irigation institutions” that the irmgators themselves have crafted for the self-governance of the long-
enduring irrgation CPRs are working out the “tragedy of the commons.” By “irrigation institutions” we
mean a set of working rules or ruleg-in-use for supplying and using irrigation water in a particular area
{Ostrom 1992, 19). The issues of supplying water refer to provision problems and those of using water
refer to appropriation problems. Irrigation institutions may not work well unless there are suitable design
principles that characterize the institutions. We will briefly describe some design principles based on
Ostrom’s (1990, 90-102; 1992, 67—76) works that suggest that these design prinapies are necessary to
make the institutions be long enduring. Although the design principles described below refer to the
Nishikanbara LiD, they are consistent. with other LIDs as well.

Design Principle One: Clearly defined boundaries. As the postwar agriculture changed from a
landlord to an ownership system, the Nishikanbara ILID defined clear boundartes for the irrigation
systern. The area has 19,103 hectares of land.

Design Principle Two: Congruence between appropriation and provision rules. While some traditional
rnules are present, the UD has formulated or restructured nules to spedify the amount of water that an imigator is
allocated. If an imigator has a greater area of land, he has to pay higher water fees. Per hectare water fees for a
year are 125,700 yen for a paddy field and 41,900 yen for other fields. Therefore, the imigators not only
appropriate water (appropriation problems) but also pay fees fo conserve the imigation system (provision
problems). We can broadly divide the provision problems into two: hardware provision problems that relate to,
for instance, the construction of imgation pumping stations and software provision problems that relate to
management aspects of the imgation facliies. However, it is worthy o note that govemment pays a
considerable portion of capital cost, largely solving the: hardware provision problems.

Design Principle Three: Collective<choice arrangements. Whike the LID in general collectively decides
general rules, a community based “terminal water-using group” collectively decides to modify daily operational
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rules.

Design Principle Four: Monitoring. While the LID monitors the overall imigation system such as distribution
of water from main nvers, a community-based “terminal water-using group” selects certain imgators to look
closely at its own particular area especially with regard to the flow of water. When there are any problems at the
terminal point, the imigators inform either a branch office or the main office of the LID to take necessary actions.

Design Principle Fve: Graduated sanctions. Violations of those mnules-in-use that are fomed to
appropriate water either in general or in particular {i.e., at the "terminal water-using groups™ are exceedingly rare
because of the Japanese people's group consciousness and predominant mutual trust. While it is historically
tnue that group consciousness is adwieved in Japanese society, the imgators’ tendency to violate rules may grow
if the group is not well defined or weil fonmed based on some specific problems.

Design Principle Six: Confiict resoluion rmechanism. Yhen a general conflict does arise between upper-
stream and down-stream areas, due to water scarcity for exampie, the inigators inform the LID, which resolves
the confiict through meetings. Extemal authority is not used to solve any internal problems.

Design Principle Severi. Minimaf recognition of ights to organize. The LID and farmers substantially enjoy
the freedom, independently of govemment agencies, to devise their own institutions to ensure the supply of
water and conduct the operation and maintenance of imgation facilities. The govemment, the distant authority, is
aware that the: rules that the LID in general and the fammers of a community-based “terminal water-using group”
in parficular continuousty craft are congruent with the physical, sodial, and instituional features existing there.
Here imgation institutions crafted within the sodiopolitical conditions are a special form of social capital.”® The
govemment does not interfere with such sodial capital. Before investing in any projects, the govemment carefully
consults with LID fammers so that no investment goes against their social capital. This implies that if the CPRs
users do not welcome an investment in the physical siucture, the investment in tum brings with it some
considerable disincentives that may lead the users not to cooperate. Therefore, the coordination between sodial
cépital and physical capital is achieved in the LID. Again, this coordination is very important when invesiments
are made.

Design Principle Eight Nested enterprises. According to Tang (1992, 38-9), we can characterize the
Nishikanbara UID as a complex imgation system, which has a production resource (dam), a distibution
resource (méin canal), an appropriation resource (watercourses), and a use resource (fields). To maintain the
imgation system, appropniation, provision, conflict resolution, and govemance activiies are organized in muiltiple
layers of nested erterprises.

¥ Social capital is the common knowledge, understanding, and institutional arrangements that a particular
group of people brings to an activity (Coleman 1988; Ostzom 1997, 158).
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We find that these design principles have nat only confributed to the instituional robustness in imigation CPR
systems, but also have solved the provision and appropriation problems of these systems. The application of
these design principles that make imigation instiutions robust is not namowly limited to the area of imgation CPRs
management; rather, they can expiain how other CPRs institutions can achieve robustness. The nature of such
CPRs management in Japan proves that selfFgovemance can be a suitable altemative to state and market
solutions. Some other Asian countries, which have tried to impose state and mariet solutions for rural or local
CPFRs as a part of rural development planning, can leam a lot from this study of Japan's CPRs as well as from
those that have been done on many developing countries’ CPRs (see Hess 1896 fo find iterature on case

studies of CPRs of developing countries).

8 Conclusion

Both infrasiructural and non-infrastructural rural environmental issues are important when a country considers
planning for rural development Policies that take into consideration both  intemal and extemal sources of
envifonmental poliution need to be included in rural development planning.

Diseases like Minamata (for mercury polluion} and Itai-tai (for cadmium. pollution), which were caused by
extemnal sources, i.e., industrial wastes, contaminated the rural environment in Japan. These incidents forewam
other countries to consider these environmental issues in rural development planning as the countries may have
mining or chemical industries in urban areas. An Envionmental Impact Assessment (EIA) is necessary to
prevent patential degradation.

While Japanese national and local govemment has invested a substantial amount of money and enengy in
rural development planning, it has given much importance to CPRs users’ self-govemnance so that they can
devise and preserve their own rules-in-use in accordance with their own communal customs. The reason why
the Japanese govemment does not exercise a state solufion or a market sclution is because there is a clear
reciprocal refationship betwveen the users’ social capital (intemal rules, cultural characteristics, and group
consciousness) and the development of local CPRs. A self-govemance, institutional soiution to CPR problems
may not work out those problems that concem the iragedy of the commons and the logic of collective action. et,
what is obvious from our study of Japan's CPRs and from those of some developing counfiies’ CPRs is that the
approach can be a sitable atemative to state and market solutions. In institutional solution, while local CPRs
instituions are important, the design principles that can characterize them are equally essential to make these
institutions robust over a long period of time.

Finally, for any rural development planning, an economic nvestment (maybe huge) in the physical
infrastructure of local CPRs may not guarantee that the CPRs will pose collective action, unless the CPRs users
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welcome the invesiment within the framework of their existing sociceconomic and sociopofiical conditions and
needs. While an economic investment that the CPRs users do not appreciate is a great disincentive for them, a
small but solicited investment is very likely to afford powerful incentives to oplimize the uses of CPRs.
Policymakers and donor agencdies who are planning to invest in rural development projects such as those that
concem local CPRs management and rural natural resources conservation should substantially address these

vital points beforehand.

9 References

Agricuttural Structure Improvernent Bureaw. 1996. Agricuftural and Rural Development in Japan. A short
Report published Ministry of Agriculture, Foresiry and Fisheries (MAFF), Japan.

Asian Productivity Organization, Association for Intemational Cooperation of Agricutture & Forestry. year not
mentioned. The Imgation System in Japan. Manuscript of Video produced by Agricutture & Forestry
National Broadcasting Comporation.

Bromley, Daniel, and Michael Cemea. 198S. The Management of Common Property Natural Resources:
Some Operational Fallacies. World Bank Discussion Paper.

Cinacy-Wantrup, S.V,, and R.C. Bishop. 1975. “Common Property’ as a Concept in Natural Resource Policy.”
Natural Resources Joumal 15:713-27.

Colerman, J. 1988. “Social Capital in the Creation of Human Capital.” American Joumal of Sociology, suppl. 94:
95-120 |

Demstetz, H. 1967. Toward a Theory of Property Rights. American Economic Review 62:347-58.

Flickson, Robert C. 1994. “The Aim of Order Without Law.” Joumal of instittfional .and Theoretical Economics.
150 (1), 97-100.

FAO. 1983, 1996, 1997. Production Year Book. Basic Data Branch, Statistics Division. Italy.

Fenny, David, Fikret Berkes, Bonnie J. McCay, and James M. Acheson. 1990, “The Tragedy of the Commons:
Twenty-Two Years Later” Human Ecology 18 {1990):1-19. In the Managing the Commons (second
edition 1998) edited by Baden, John A. and Douglas S. Noonan. '

Fukutake, Tadashi. 19898. The Japanese Social Structure: lts Evalution in the Modem Century. (Second edition,
translated by Ranald P. Dore). University of Tekyo Press.

Gardner, Roy, Elinor Ostrom, and James M. Walker. 1990, "The Nature of Common-Pool Resource Problems.”
Rationalify and Society 2(3) (July).335-58.

Gordon, Scott H. 1954, “The Economic Theory of a Commen-Property Resource: The Fishery.” Joumal of
Polifical Econormy 62: 124—42.



Haraikawa, Nobuhiro. 1988, Sustainable Agricutiural Development in Japan.” In Environmental Assessment for
Agriculural Developrment in Asia and the Pacific. Report of an APO Study Meeting on Environmental
Assessment for Agricultural Developmentin Tokyo from 25 June to 5 July 1996.

Hardin, Garret. 1968. “The Tragedy of the Common.” Sc:::enoe 162. 1243-8.

Hardin, Garret, and John Baden. 1977. Manaéing the Commons. Freemen, San Francisco.

Hasegawa, Shuichi and Toshio Tabuchi. 1955. Well Faciltated Paddy Fields in Japan. In Paddy Fields in the
World, Edited by T. Tabuchi and S. Hasegawa. The JSIDRE Society.

Hatate, Isac. 1978. lmigation Agricufture and the Landlord in Early Modem Japan. The Institute of Developing
Economies, Tokyo, Japan.

Hayami, Yujiro and Vemon. Ruttan, 1985. Agricutiural Development: An Infermational Perspective. Revised and
expanded edition. Battimore: John Hopkins University.

Hess, Charlotte. 1996. Common-pool resources and collective action: A Bibliography, Workshop in Poliical
Theory and Policy Analysis, Indiana University.

lida, Taku. 1993. Reguiation for Kombu Kelp Collecton in Hokkaido, Japan. Paper presented in the Fourth
Commoen Property Conference of the Intemational Association for the Study of Cammon Property, June
16-19, 1993. Manila, the Philippines. '

Japan: An llustrated Encyclopedia. 1993, Published by Kodansha Ltd., Tokyo

Japanese National Committee of the ICID. year not mentioned. Water Users’ Associations in Japan Iniiated
and Participated by Farmers. A short report.

Kelly, Wiliam W. 1982. Waler Control in Tokugawa Japan: lmigation Organization in a Japanese River Basin,
1600-1870. Comel University, ithaca.

Kodansha Bilingual Encydlopedia of Japan. 1998. Published by Kodansha Intemational Limited, Tokya.

McKean, Margaret. 1992. “Management of Tradiional Common Lands (Ifaichi) in Japan.” In Making the
Commons Work: Theory, Practice, and Policy, ed., Daniel W. Bromley, 63-88. San Francisco: Institute
for Contemporary Studies. |

McKean, Margaret. 1991. Defining and Dividing Property Rights in the Japanese Commons. Paper presented
at the annual meeting of the Intemational Association for the Study of Commen Property, Canada, 26—
30 September 1991.

Misawa, Shiuichi. 1999. “‘Water Qualtty in imigation and Drainage.” In Advanced Paddy Field Engineering.
Published by the Japanese Society of Imigation, Drair{age and Reclamation Engineering, Shizan-Sha.

Mizutani, M. 1992, “Water Management for Crop Diversification: Role and Funcfion of \Water Users Association
for Evolution on Water Management in Paddy Field.” Proc. of the Infemaficnal Workshop on Soil and

23



Waler Engineering, Bangkok, AIT: 395412
Mizutani, Masakazy, and Toru Mase. 1999. “Water Users Associations and Land Improvement Districts.” In
Advanced Paddy Field Engineering. The Japanese Society of Imigation, Drainage and Reclamation
Engineering. Shizan-sha, Tokyo.
Nagata, Keijuro. 1994. “Evolution of Land Improvement Districts in Japan.” Short Report Series on Locally
Managed Imigation. June, No. &, Intemational Inigation Management Insitute.
Nakashima, Masahiro. 1984. Insfitutional Progress and Famers' Participation in the History of Japanese
Inigation/Drainage Development. World Bank Study.
NIRA. 1998. Towards a Cornsfruction of Adminisirative and Managed System of Cormnmon-Pool Resources: A
Case Study on Ongawa River Basin., Tokyo, Japan.
North, Douglass C. 1991. “Instifutions.” Joumal of Economic Perspectives 5, no. 1: 97-112.
North, Douglass C. 1990. Institutions, Institutional Change and Econormic Performance. New York: Cambridge
University Press.
Qlson, Mancur. 1965. The Logic of Collective Action. Public Goods and the Theory of Groups. Cambridge,
Mass.. Harvard University Press.
Osfrom, Elinor, Joanna Burger, Christopher B. Field, Richard B. Norgaard, and David Policansky. 1999.
“Revisiting the Commons: Local Lessons, Global Challenges.” Science 284 (Apnl 9): 278-82.
Ostrom, Elinor. 1992. Crafting Instifutions for Sel-Goveming Imigation Systems. ICS Press.
Ostrom, Elinor. 1990. Goveming the Commons: The Evolution of instiftions for Colfective Action.- New York:
Cambridge University Press.
Ostrom, Elinor, Roy Gardner, and James Walker. 1994. Rufes, Garnes, and Common-Fool Rescurces. Ann
Arbor, University of Michigan Press.
Ostrom, Hinor. 1997. "Investing in Capital, Insfitutions, and Incentives.” In Instifutions and Economic
Development. Edited by Christopher Clague.
Osfromn, V. and Elinor Ostrom. 1977. "Public Goods and Public Choices.” In Altematives for Delivering Pubfic
Services: Towards Improved Performances, ed. E.S. Savas, 7-49. Béuider, Westview Press.
Rao, M.V. 1998, .Review of Policies and Technalogies for Environmental Assessment for Agricuitural
Development in the Asia-Pacific Region. In Environmental Assessment for Agricuffural Development in
Asia and the Pacific. APO report, Tokyo.
Saito, Kyoko. 1991. "Changes in Agriculfure and the Status of Women in Japan.” In Some Aspects of Rural
Development in Japan. Japan FAO Associafion, Tokyo.
Sarker, Ashutosh, and Tadao Itoh. 1993a. Sodial Capital and Imigation Resource Management in Japan. Paper

24



presented on July 12 at the Department of Natural Resources, Qld 4350, Australia.

Sarker, Ashutosh, and Tadao loh. 1898b. SeltGovemance of Common-Pool Resource: Fammers' Collective
Action in a Japanese Imgation System. Colloquiumn paper presented on June 4, 1999 at the Workshop
in Paliical Theory and Palicy Analysis, Indiana University, the USA.

Sarker, Ashutosh, and Tadao Itoh. 15999¢. Appropriating Resource Unit from Common-Pool Resource:
Fammers' Collective Action in a Japanese Imigation System. Paper presented on July 10, 1999 at the
1998 International Symposium on Scdety and Resource Management (ISSRM'99), Ausiralia.

Schlager, Edella, William Blomauist and Shui-Yan Tang.1994. “Mobile Flows, Storage, and Self-Organired
Institutions for Govemning Common-Pool Resources,” Land Economics 70, no. 3 (August 1994). 294
317.

Smith, Robert. J. 1981. Resolving the Tragedy of the Cornmons by Creating Private Property Rights in Wildlite.
CATO Joumal.1: 439-68.

Tang, Shui Yan. 1992. Institutions and Collective Action: SefFGoverming in frmgation. San Francisco: Insfitute for
Contempoaorary Studies Press

Troost, Kristina Kade. 1890. Common Property and Community Formation: Self-Goveming Villages in Late
Medieval Japan 1300-1600. Ph.D. dissertation, Harvard University.

Yamamoto, Tadashi. 1896. “Historical Background and Current Structure of Fishery Rights in Japan: With
Special Emphasis on Their Role in Creating Fishemmen's Cooperative Associations.” In Fishery
Cooperatives in Asia. APQ Report, Tokyo.

World Fact Book. WWWV Intemet Sources. hﬂpjﬁum.phoﬁus.oomf\ivfb/wfbfgggljapanﬁapan _geographyhtmi

25



