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Introduction 
 

The classic proposition holds that the environment (ecosystems) and the economy are in conflict. 
Among all the different types of economic activity that consume water resources, agriculture uses up on 
global average 70%, which is why it tends to be regarded suspiciously as the biggest culprit in degrading 
the environment. Meanwhile, many studies in recent years have demonstrated how paddy irrigation in the 
Asian monsoon region performs multifunctional roles (i.e., generates external economies). 

However, such external economies rarely bring farmers economic gain, and hardly any studies exist 
that clearly explain, from a socio-economic perspective, the remarkable sustainability that paddy irrigation 
in the Asian monsoon region has possessed for centuries. For example, in Japan, which has achieved high 
level of industrialization, a 400,000km-long paddy irrigation and drainage canal network is still managed 
collectively by farmers throughout almost the whole of its length, and it still waters some twenty million 
rice paddy parcels every spring, creating more than two million ha of wetland. Why has this practice been 
maintained across the generations? What type of economy underpins it? No research has been done to 
answer these questions. 

We cannot get any more clear answer when we go no further than premising that the economy and 
the environment stands in opposition to each other, and recognizing that the active economy may impact on 
passive environment with external diseconomy or economy. In examining this issue, redefining the relation 
between environment and economy in paddy rice agriculture is one challenge that cannot be bypassed. 
 

Overview of This Paper 
 

This paper seeks to feature substantial debate on the question of water for food and the environment 
in the Asian monsoon region by proposing a new definition of the term "environment" and discussing what 
form good governance over it should take. It consists of two main bodies and a conclusion. Part 1 presents 
overview of interactions and redefinition of relations between ecosystems and multi-functioned irrigated 
paddy rice agriculture in the Asian monsoon region. It attempts a thought experiment on how the concept 
of an economic term of "capital" can be broadened and integrated with that of the "environment." Part 2 
discusses the socio-economic mechanism of a sustainable management for irrigation and ecosystems and 
policy implications for designing it across the Asian monsoon region. It stresses the importance of good 
governance. The comparison of case studies leads to highlight the importance of “social capital” in 
achieving good governance and discover the synergistic effect that exists between experience of 
governance over “social overhead capital” and build-up of “social capital.”. 

Finally this paper concludes and recommends that we need a policy renaissance to appreciate and 
support the management of irrigated paddy rice agriculture run collectively by farmers in the Asian 
monsoon region for cumulative experience of governance and persistent build-up of social capital, for 
implementing an optimal policy on water for food and ecosystems in this region. 
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PART 1. What Is the True Relation between Irrigated Paddy Rice Agriculture and 

Ecosystems in the Asian Monsoon Region? 
 
1-1 Agricultural Water Use Viewed as an External Diseconomy 

In a capitalist economic system, conserving the environment is in general nothing more than one 
factor driving up costs, which arises the classic proposition that the environment and the economy are in 
conflict; this proposition serves still today as the starting point for many an analysis of the question of the 
environment and the economy. 

When environmental deterioration results in the cost of damage being passed on to victims or money 
having to be spent on restoring the environment -- in other words, when it results in "external costs" but 
those costs are not reflected in the market price --, the upshot is, according to neoclassical economics, what 
is called an "external diseconomy." One solution is to restrict production volumes to appropriate levels by 
making producers generating external diseconomies bear the cost through imposition of an environmental 
tax (a Pigou tax), thereby driving up the market price. That is what is called "internalizing external 
diseconomies," as a way to avoid market failure1). 

The economic activity of agricultural water use 
is regarded essentially as an economic activity that 
damages and degrades the environment. Among all the 
different types of economic activity that consume water 
resources, agriculture is the largest water user. As 
shown in Chart 1, globally, it accounts for some 70% 
of total withdrawals of surface water and groundwater 
combined; that figure rises to 85% in Asia. 2,3). 

It is certainly justified to emphasize this 
viewpoint in regions where water withdrawals for 
agricultural use do indeed cause environmental 
destruction. Similarly, in regions where water 
withdrawals from aquifers containing groundwater 
known as "fossil water" -- which is an exhaustible water resource -- occur much more quickly than the time 
it takes for stocks to recover, water resources should preferably be priced and taxed in a manner that takes 
into account equitability between as well as within generations4,5).  
 
1-2 The External Economies and Diseconomies of Paddy Irrigation in the Asian Monsoon Region 

However, water is a recyclable resource that 
circulates between the land (underground), the ocean, 
and the atmosphere, and the arguments 
above-mentioned do not apply where water resources 
are used within bounds that allow stocks time to 
recover. Nor do they apply where water resources exist 
in abundance and competition to use them does not 
arise with other sectors including the environment. 
Such a situation is seen in much of the so-called the 
Asian monsoon region (see Box 1) 6), which includes 
Japan. Because annual precipitation there typically 
reaches 1,500 mm, plus the wet and dry seasons are 

The Asia monsoon region is generally taken to 
include Japan, the Korean peninsula, China (except the 
northwestern interior, the Yellow River basin, and its 
surrounding areas), all of Southeast Asia (the Indochina 
peninsula and the island nations), Nepal, Bhutan, 
Bangladesh, Sri Lanka, and areas east of the Deccan 
Plateau plus southwestern coastal regions of India. 

The Asia monsoon region embraces the Indian 
Ocean to the south, the expansive region of Tibet, the 
Himalayan mountain mass and continental China to the 
north, and the Pacific Ocean to the east. Most of it 
consists of high- precipitation warm regions that have 
annual rainfall in excess of 1,500mm, influenced 
mainly by monsoons accompanied by westerly winds. 

Box 1. Definition of the Asian monsoon region6)

Chart 1. Water usage volume of worldwide water 
sources by purpose and region2)
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quite distinct, so that there is abundant rainfall concentrated in the wet season. In addition, the level of 
water price, i.e. an indicator of scarcity of water, is naturally extremely low due to the plentiful water 
resources available in the wet season7). 

Moreover, paddy rice farming in the Asian monsoon region involves growing crops on flat arable 
land surrounded by levees and inundated with water like a shallow pond. This approach reduces the amount 
of labor required for such agricultural tasks as tilling the ground, planting rice seedlings, controlling weeds, 
and managing water. It also saves labor that would otherwise be required for example to keep the soil 
fertile, prevent soil erosion, prevent fall in yield by repeated cultivation, and enhance availability of 
nitrogen and phosphoric acid in reduced soil8). 

Thus, in the Asian monsoon region, during the 
wet season water can to a large extent substitute for 
farm labor, since rainfall is so abundant that the 
opportunity cost (its shadow price) is minimal. Hence 
large quantities of water are used, in place of labor 
investment, and most of the water withdrawn drains off 
without being consumed, then is withdrawn again 
downstream as shown in Chart 29). 

 So, unlike in the case of other types of cropland, 
which use up the entire amount of the water withdrawn 
for irrigation purposes through evapotranspiration, in 
the case of paddy irrigation innumerable ponds (the 
paddies themselves) and streams (irrigation channels) 
form a network of water and wetlands that maintain a 
bountiful ecosystem. Water withdrawn to irrigate rice 
paddies is used by farmers for a multitude of other purposes as well, including breeding fish, raising duck 
and livestock, cleaning and washing, bathing, cooling, drinking, navigating, landscape conservation, and 
fire prevention. This water also plays a key role in traditional festivals and entertainments, rituals, and 
religious life, and it recharges groundwater, stabilizes river flow regime, and enhances the water sources 
available to users downstream. In these and other ways it generates a great range of external economies for 
the local and national environment7,10). 
 
1-3 People’s Sense of Values in the Asian Monsoon Region and the Need to Redefine 

"Environment" 
Recent years have seen much research on the multifunctional roles of paddy irrigation in the Asian 

monsoon region6). However, hardly any studies exist that clearly explain, from a socio-economic 
perspective, the remarkable sustainability that paddy irrigation in the Asian monsoon region has displayed 
from generation to generation over centuries. In many parts of the region the traditional practice of 
collective paddy irrigation by farmers has continued for centuries down to the present day, the most 
remarkable example being the Dujiangyan irrigation systems in Sichuan Province in the People's Republic 
of China, with an expanding irrigated area of 670,000 ha, which boasts an unbroken history of 2,260 
years11).  

In Japan, which leads economic development in the region, agricultural output has today dwindled to 
about 1.3% of GDP, and average net agricultural income has declined to about 13% of farm household 
income12,13). Yet a 400,000km-long paddy irrigation network is still managed collectively by farmers 
throughout almost the whole of its length, from main channels to end users, and it still waters some twenty 
million rice paddy parcels every spring, creating almost three million ha of wetland14). Table 1 shows an 

Chart 2. Water balance in rice paddies in Japan9)
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example in the case of large irrigation projects 
operated by state, illustrating that Land 
Improvement Districts (LIDs), i.e. farmers’ 
association for water use, mainly carry out the 
management of the irrigation systems15). 

Japan is the first country in the region to 
achieve economic growth and become industrially 
advanced, but at a price: food self-sufficiency has 
declined so much that the nation is now able to 
produce only 40% of the food needs of its 128 
million people on the calorie basis in 200316). It 
depends on other countries for 12 million ha of 
farmland to produce food, which is almost three 
times its total domestic stock of 4.7 million ha of farmland. That stock is moreover still in decline. Thus 
Japan, having learned from this experience, is now making the shift to a policy that recognizes the 
importance of agriculture's multifunctional roles. 

In Japan, The Basic Law on Food, Agriculture and Rural Areas was enacted in 1999. It prescribes 
that the multifunctional roles that agriculture plays through stable production in rural areas, for the 
conservation of national land, water resources, and the natural environment to the formation of a good 
landscape and maintenance of cultural tradition, in addition to its conventional role as a primary food 
supplier, shall be fulfilled sufficiently for the future17). 

According to the National Agricultural Research Institute (1998), the total economic value of the 
multifunctional roles is estimated to be 6,879 billion yen (65 billion dollars) per year. Accumulation of 
economic values that the Mitsubishi Research Institute (2001) estimated as elements of the multifunctional 
roles amounts to 8,223 billion yen (78 billion dollars) per year as shown in Table 218,19). 

Life in the Asian monsoon region has made the local inhabitants acutely aware of how, far from there 
being a trade off between food 
production and the integrity of their 
own environment, the two work 
together in synergy, with water being 
the common denominator. This 
densely inhabited region houses 
roughly 54% of the world's population 
on 14% of global landmass20). 
Moreover, the amount of agricultural 
water used in this region accounts for 
around 50% of the world's total 
freshwater use, and the region 
produces 90% of world’s rice2). Hence 
ensuring its sustainable agriculture and 
ecosystems could have a great 
potential impact on the future of the 
planet. 
 
1-4 Broadening the Concept of "Capital" and Integrating It with the Concept of the "Environment" 

Natural resources were until the latter half of the 20th century regarded exclusively as inputs into 

Table 1. Number/length of main irrigation facilities in 
state-operated projects by management 
entity in Japan (2001)15) 

Table 2. Monetary estimation for multifunctional roles of 
agriculture in Japan18,19)
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economic activity. In the wake of the first industrial revolution spearheaded by Britain, coal and mineral 
resources were the object of a tug-of war, followed by oil at the outset of the 20th century and fish 
resources, water resources, and biogenetic resources after World War II. But in the second half of the 20th 
century they grew more aware of the so-called problem of the global environment. 

From around the time that the Club of Rome's report The Limits of Growth appeared in 1972, 
degradation and depletion of natural resources, it came to be realized, could also be caused by wastes 
discharged by economic activity, as exemplified by pollution of the atmosphere and oceans. Meanwhile, in 
the latter half of the 20th century, the deterioration of the living environment became a familiar concern in 
people's minds, what with the air and water contamination, offensive odors, and unpleasant noise 
particularly associated with rapid industrialization. 

In the end, the global problem of the exhaustion of the natural resources and the potential pollution 
(macro) and the local problem of direct pollution caused by the heavy waste discharged (micro) converged, 
and from the different dimension, industrial concerns and living concerns also converged into a single 
perspective: the problem of environment. 

In consequence "sustainable development" came to be regarded as a key concept. In step with this, 
there emerged an awareness of the need to treat the environment in terms of the concept of capital as a form 
of stock alongside "private capital" -- factories, means of production, and so forth -- and "infrastructure" -- 
the power grid, water supply and sewage systems, roads, the communications network, and so forth. 
Hirofumi Uzawa (1995) and Hawken (1999) have proposed the concept of "natural capital" as a way to 
treat the problem of the environment from a unified perspective embracing both resource depletion and 
pollution from wastes discharged21,22). 
 
1-5 Redefining "Environment" in Light of the Extended Concept of "Social Overhead Capital" 

In its 1987 report Our Common Future, the World Commission on Environment and 
Development   (the Brundtland Commission) defined "sustainable development" as "development that 
meets the needs of the present without compromising the ability of future generations to meet their own 
needs." The idea was taken over by the document Agenda 21 adopted by the 1992 United Nations 
Conference on Environment and Development (the Earth Summit), thus becoming well enshrined. It later 
deepened into a concept of sustainability based on mutual interaction between the economy, society, and 
the environment, in place of the traditional view that saw economic growth and the environment as polar 
opposites. With this concept the aim is to achieve sustainability in both the economy and society while 
maintaining natural capital over time22). 

In this way the concept of capital expanded to encompass "natural capital" as realization of the 
importance of sustainable development grew. 

We should rather take account of an artificial capital as well as natural capital that indiscriminately 
provides essential goods and services to citizens so that the capital can be characterized similar to the 
environment in this context. For example, capital of infrastructure that provides services indiscriminately 
and publicly to many people, and must be built up and maintained by public investment because of market 
failures with problem of free riders, leads to a shortage of private investment. These discussions imply that 
defining the environment as capital that meets the following two conditions at the same time, is more 
appropriate than defining it as natural or artificial capital: 

(a) Concerning its provision of goods and services, the capital provides essential goods and services on 
people’s life by means of open access for beneficiaries or with a considerable number of free riders 
unavoidable (i.e., the capital generates external economies). 

(b) Concerning investment for maintaining and restoring it, the capital is subject to severe degradation 
and depletion in the course of providing goods and services, unless it can receive investment under 
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public and collective control (i.e., the capital suffers shortage of investment if self-interest prevails 
over the control). 
With a few exceptions, such as privately-owned terraced rice paddies or town buildings which create 

aesthetic landscape, “private capital” out of “artificial capital” does not fulfill the above two conditions. 
Thus, after all, the environment can roughly be defined as “natural capital and infrastructure” that fulfills 
the above two conditions. 

According to this new definition, we can define most traditional irrigation systems, which are 
collectively managed by farmers in various parts of the Asian monsoon region, as part of the environment. 
Because the systems are essential to farmers, i.e. major residents in rural areas, in the course of their daily 
life and production activity and the systems consist of capital such as water and water facilities that provide 
vast external economies and need collective control in investment for maintaining and restoring the capital 
stock. 

Uzawa (1995) similarly combined natural capital and infrastructure into a single category that he 
termed "social overhead capital," which also embraces institutions for managing and maintaining those 
forms of capital in relation to economic activity23). The environment has now become an apt candidate for 
management as stock. Note that the concept of the term "commons," which Hardin (1968) defined and 
pointed out the tragedy of the commons, has also been broadened into one including the manner of 
institutions and organizations for jointly using, managing and maintaining it in a sustainable way24,25). 
 
 
 

PART 2. Policy Implications for Designing a Positive Spiral for Sustainable 
Irrigation and Ecosystem Management 

 
2-1 The Importance of Governance in Environmental Management 

In order to conduct proper management of the environment, redefined as extended social overhead 
capital (in other words, capital fulfilling the two conditions embraced in the previous chapter), and 
efficiently supply services derived from the capital, is it sufficient simply to expand the public sector and 
boost public spending? 

Public policies pursued by government, with the aim of avoiding market failure in the supply of 
public goods and services, are in many instances executed and maintained by the government sector on a 
monopoly basis. Therefore, "government failure" actually may occur so that democratic values and the 
public interest may not be promoted to the maximum degree. 

This argument underscores the importance of the concept of governance, which refers to combined 
control by the government and non-government sectors26). Mayama (2002) defines governance as "the task 
of constructing, maintaining, and managing a network of (i.e., mutually dependent relationships between) 
various players -- governments (including both the central government and local ones), companies and 
other players in the private profit sector, and NPOs, NGOs, and other players in the private non-profit 
sector -- in pursuit of solutions to various problems existing in the public sphere," in other words, "joint 
management of public space27)." 

If the damage of the environment is too severe, it is beyond the capacity of ordinary citizens to repair, 
and the government sector must invest in restoration. The problem of industrial pollution is a case in point. 
However, in some cases it may be possible to catch the damage while it is still minor; then further 
deterioration can be prevented through appropriate but rather minor investment. Cooperation between the 
government sector and ordinary citizens -- in other words governance -- is crucial to ensuring that such 
repeated minor investments of cash, time, and labor can build up. Implementing good governance is 
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absolutely vital to management of the environment as a form of capital, since communication of 
information as well as swift and responsive action can be better stimulated where recipients of service and 
investors overlap as much as possible. 
 
2-2 What Constitutes Good Governance: The Case of Domestic Water Supply 

The extended social overhead capital constitutes a stock of assets essential to the conduct of civic life. 
What factors are required to ensure good governance over it? Here this question is examined in greater 
depth. To that end two forms of social overhead capital subject to governance are compared: the domestic 
water supply system existing in urban areas, and the traditional irrigation management system collectively 
managed by farmers in various parts of the Asian monsoon region. 

Both types of systems or services are essential to water users, whether dwelling in the city or farm 
communities, in the course of their daily life and production activities. Both constitute a kind of public 
asset that is developed, maintained, and used on a collective basis. The natural capital that these systems 
use consists of water withdrawn. The infrastructure that they use consists of domestic or agricultural water 
supply facilities such as reservoirs, water withdrawal facilities (diversion dams on rivers etc.), water 
distribution facilities (e.g., water supply and drainage channels, pipelines, division works, sluices, etc.), and 
management facilities. 

As a general rule, economic activity in the city, as opposed to that in rural areas, is designed to 
pursue profit by intensively utilizing land and water resources that have been heavily invested in and 
display a high level of urban convenience. Urban water users require a higher level of water purity and a 
more demand-driven resource distribution structure than do agricultural water users; that necessitates 
sophisticated technologies and investment of large amounts of money in order to build and operate water 
purification and distribution facilities28). 

For that reason a specialized body is set up to build up and manage social overhead capital without 
the direct intervention of users. This specialized body provides domestic water supply service under 
contract with the individual user. This type of operation can easily become a monopoly, so it is generally 
run by the government sector as a non-profit enterprise. Domestic water supply is essential to daily life in 
the home and the day-to-day operations of businesses, and since large numbers of users make use of the 
service at every moment of the day, service is subject to strict surveillance by the users for any 
deterioration. The quality of governance in this case depends on that the enterprise is run in a fashion that is 
transparent to the user. 
 
2-3 What Constitutes Good Governance: The Case of Agricultural Water Supply 

There are similar cases in areas where water resources are constantly scarce or large-scale farms are 
developed on a commercial basis, so that highly sophisticated technologies are required for managing water 
distribution. However, the fact is that, compared to economic activity in the city, agriculture generally 
requires large amounts of low-priced land and water resources for which large amounts of money for 
investment is not necessary28). For that reason there is little need to establish a specialized body distinct 
from the users; in fact, a system that directly involves the users in building up and managing the social 
overhead capital often proves more advantageous. In this case, the institutional framework is set up and run 
by an association established and operated at the initiative of the individual users; the government sector is 
involved only indirectly. Such a system is termed Participatory Irrigation Management (PIM). 

One form of PIM is the traditional system of irrigation management run collectively by farmers in 
the various parts of the Asian monsoon region. Typical examples to be observed in different parts of the 
region include the Japanese Land Improvement Districts (LIDs) and its predecessors, so and igumi (the 
village collective and weir cooperative), the Korean hungnongkye (the basic unit into which modernized 
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farmland improvement districts are organized), the Taiwanese p'ichen (the basic unit into which 
modernized farmland irrigation associations are organized), the Chinese weitian, the Philippine shianfela, 
the Indonesian subak, the Thai muang-fai, the Cambodian samakum and colmatage, the Laotian nawan, 
Bangladesh's comilla, the Nepalese toris, the Indo-Pakistani warabandi, and the Sri Lankan kanna. In many 
cases these institutions are not only concerned with adjusting water distribution and maintaining, managing, 
and repairing facilities; they are also intimately involved in traditional festivals and entertainments, 
religious rituals and ceremonies relating to water and agriculture, and thus play a vital role in the life of the 
local community10). 

In all these systems, a vital precondition is therefore the establishment of a network among the 
individual users underpinned by trust and spirit of reciprocity. This vital precondition has in recent studies 
come to be termed "social capital." According to Robert Putnam (1993, 1995, 2000), whose series of 
studies has given major impetus to the establishment of this concept, social capital refers to features of 
social organization, such as norms, trust, and networks, that enhance the efficiency of society by 
stimulating cooperative behavior among individuals. Inadequacies in social capital make it easier for 
individual users to engage in self-interested behavior, with the result that society is constantly confronted 
by the dilemmas on collective action: namely the prisoners' dilemma, the problem of free-riders, and the 
tragedy of the commons. To date the majority of studies of social capital have focused on civil society, but 
the author believes that this is a vital concept for understanding the various problems of governance in 
agricultural society as well29,30,31,32). 
 
2-4 A Research on Social Capital 

The OECD brought out a second report, The Well-being of Nations: The Role of Human and Social 
Capital in 2001. The report comes up with its own original definition of social capital: "networks together 
with shared norms, values and understandings that facilitate co-operation within or among groups." These 
shared norms, values, and understandings are characterized as relating to the subjective dispositions and 
attitudes of individuals and groups, as well as sanctions and rules governing behavior, which are widely 
shared. 

The report notes too that many people derive benefits (services) from social capital accumulated 
through investment (contributions) made by a limited number of individuals and groups. In other words, an 
external economy occurs that gives rise to free riders. The upshot may be underinvestment, because those 
contributing to social capital fail to see adequate returns. In his 1990 book The Foundations of Social 
Theory, Coleman notes that this results in a relative imbalance within society between investment in bodies 
that produce private goods for the market, and investment in bodies that are unable to generate a profit 
(volunteer organizations being a common example). 

What Coleman is describing is "market failure," as economists call it. Governments are expected to 
implement public policy in order to correct inefficiencies in resource distribution. They need to play a 
certain role in the creation and formation of social capital as a publicly owned resource that serves the 
interests of sustainable development, since access to that capital generally brings benefits. 
 
2-5 Participatory Irrigation Management in the Asian Monsoon Region: Failures in implementation 

in modernized irrigation projects 
The term participatory irrigation management generally refers to a particular type of arrangement 

within a modern large-scale irrigation system. Farmers are induced to set up a water user's association 
(WUA), then the facilities at the periphery of the network and technologies for managing water distribution, 
along with responsibility over them, are transferred to those farmers from the government sector. This is 
the kind of setup that over the past two decades institutions like the World Bank have been fostering 
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through both formal and informal action in an effort to get farmers more involved in irrigation management. 
The above efforts have in a few cases achieved a certain degree of success with backing from international 
financial institutions. But more often they have foundered, for farmers are unhappy about having (as they 
see it) had thrust upon them, without adequate motivation or government support, technologies and 
responsibilities that previously fell within the government sector. 

Hence even within the Asian monsoon region traditional systems of irrigation management that 
farmers run collectively differ considerably from the forms of participatory irrigation management 
practiced at the periphery of modern large-scale irrigation systems. A major reason for this is that, in the 
latter case, the conditions are not in place for promoting the emergence of good governance. For example: 

(a) Farmers do not perceive any advantages in participating. 
(b) Farmers do not share the same motives as a group. 
(c) Communication between farmers and the government sector is inadequate. 

In addition, if the accumulation of social capital is inadequate in the region and an atmosphere of 
self-interest prevails, it is not easy to get out of the above-described situation, even if the government sector 
provides a leg up. 
 
2-6 Sustainable PIM in the Asian Monsoon Region: The Positive Spiral in Building up Capital 

The biggest advantage of PIM in traditional systems of irrigation management run collectively by 
farmers is that the recipients of the service -- water supply -- and those who invest in managing the 
irrigation system can overlap as much as possible. That leads to good governance, which stimulates 
communication of information as well as swift and responsive action. A necessary precondition for that is 
the formation of a certain amount of social capital in the region. Along with the spirit of reciprocity of the 
farmers, mutual surveillance further boosts the efficiency of water distribution by creating a healthy tension. 
This fact can be explained as follows. In the course of distributing water supply -- the service obtained by 
tapping the particular form of social overhead capital in question, namely the irrigation system -- 
sometimes farmers help one another, sometimes they observe restraints, and sometimes they reconcile their 
interests. This experience of governance over social overhead capital comprises a form of investment in 
building up social capital. That means a positive spiral emerges, for realizing more complicated operation 
in providing service (water) in the next stage, with a higher level of governance over social overhead 
capital being achieved as the stock of social capital has been enriched. 

Another big advantage of participatory irrigation management manifests itself when investment is 
made in agricultural water supply facilities, a form of infrastructure. As noted in Chapter 2-1 with respect 
to investment in the environment, degradation of and damage to infrastructure can be curbed through 
repeated minor investments of cash, time, and labor on the part of farmers, as long as the damage is caught 
while it is still minor. This also stimulates communication of information as well as swift and responsive 
action through the achievement of good governance. As observed above on the subject of water supply 
service, a necessary precondition for that is the build-up of a certain amount of social capital in the region. 
As degradation of capital stock becomes more serious, necessitating full-scale renovations or an upgrade of 
facilities, large-scale investment is conducted in a thorough restoration program subsidized by the 
government sector. This can be explained in the same fashion as above. In the course of building up capital 
to counter degradation of the particular form of social overhead capital in question, namely the irrigation 
system, minor investments build up on a day-to-day basis. This experience of governance over social 
overhead capital comprises a form of investment in building up social capital. That means a positive spiral 
emerges, for realizing much heavier construction for developing stocks (facilities) in the next stage, with a 
higher level of governance over social overhead capital being achieved as the stock of social capital has 
been enriched. 
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These two ways of advantages can be summed up in a single formula: a two way synergistic effect is 
to be observed between investment in social capital, which is a matter of gaining experience of governance 
over social overhead capital, and build-up of social capital and it leads to twin positive spirals of providing 
services (water) and developing stocks (facilities). 

Here lies one conceivable approach to explaining, from an economic perspective, the mechanism 
behind the remarkable sustainability that paddy irrigation in the Asian monsoon region displays. 
 
2-7 A Positive Spiral of Social Capital Accumulation throughout a River Basin Community: The 

Case of Japan 
Japan stands on the leading edge of economic development in the Asian monsoon region, and the 

place of agriculture in the country's industrial structure has declined precipitously. Yet even today cases can 
be found where a positive spiral is at work thanks to the synergistic effect that exists between experience of 
governance over one form of social overhead capital, namely the irrigation system, and the accumulation of 
social capital. In the case of the Aichi-yousui Land Improvement District to be described below, 
agricultural water use was cut back by a maximum 
of 65% and generated available water resources and 
transferred them in gratis to the domestic water 
supply, which as a result experienced a maximum 
cutback of only 30% in the same period. 

Aichi-yousui Waterworks system is the first 
large scale integrated water resource development 
project in Japan, which has provided water for 
agricultural, domestic and industrial use in Aichi 
prefecture located in central Japan since 1961. This 
system has Makio dam as a main reservoir, three 
reserve ponds, 112.1 km of main canal and 1,012 
km of branch canals as the main facilities. Makio 
dam has 68 million m3 of storage capacity and 
discharges a maximum of 29 m3 /s water. Two 
other reservoirs together with Makio dam will 
provide 21 m3 /s for agriculture, 6.5 m3 /s for 
domestic use and 9.2 m3 /s for industry after the 
completion of a new project33). 

Now the term water-saving ratio is defined as 
(Im-Ic)/Im where Ic is actual discharged volume of 
water at a specific period in a year and Im is the 
mean actual discharged volume of water at the 
same period for the previous three years. Makio 
dam counts during 30 years (1973–2002) are; a) 20 
years when the discharged volume of water was 
restricted at a water-saving ratio, b) 16 years when 
the water-saving ratio for agriculture exceeded 20% 
and c) 15 years when agriculture granted water to 
domestic use during severe drought by setting a 
relatively higher water-saving ratio. 

Chart 3 shows the water saving ratio for domestic use and the total number of days under 
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Chart 3. Water-saving ratio for agricultural use versus 
domestic use and total number of days 
under water-saving in discharge from Makio 
dam reservoir (1973-2002) 34) 
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water-saving in discharge from Makio dam reservoir by each water-saving ratio for agricultural use during 
the 30 years. We can regard the difference between water saving ratio for agricultural use and domestic use 
as the actual water transfer between the sectors. It is 
notable that the water was transferred repeatedly and in 
gratis when the scarcity of water, i.e. shadow price of 
water, sharply soared34). 

In the summer of 1994 Japan had an extremely 
severe drought over a wide area. Chart 4 shows the 
water-saving ratio for agricultural use versus domestic 
use at the lowest rate of water impounded in reservoirs 
in 28 river basins that have 58 multi-purpose reservoirs 
or divergent dams. The water-saving ratio for 
agricultural use exceeds that for domestic use in cases 
of 30 multi-purpose reservoirs in 23 river basins, which 
is regarded as the actual water transfer between the 
sectors35). Water transfer in gratis from agricultural use 
to domestic use during severe drought is not a special 
case in the Aichi-yousui area but is found in various 
areas in Japan. 

Farmers need a well organized collective action among them for equitably scarce water distribution 
as well as for the additional labor investment because existence of free-riders may undermine their 
cooperation. Build-up of social capital among farmers is essential before everything else. Moreover, in 
these cases, the formation of social capital takes place throughout the broader river basin community, 
embracing both farmers and non-farmers alike. 
 

Conclusions 
 

The people in the Asian monsoon region feel that paddy irrigation generates a far wider range of 
external economies (multifunctional roles) vis-à-vis the environment than it does external diseconomies, 
and they are conscious of the benefits. There is much research to support them. However, hardly any 
studies exist that clearly explain, from an economic perspective, the remarkable sustainability that paddy 
irrigation in the Asian monsoon region possesses for centuries. 

Once the environment is treated as extended social overhead capital, the question of proper 
management arises. Alongside the role of the government sector, it is important to foster the build-up of 
minor investments of cash, time, and labor on the recipients of the services derived from the capital. This is 
the concept of governance. Implementing good governance is absolutely vital to management of the 
environment as a form of capital, since communication of information as well as swift and responsive 
action can be better stimulated where recipients of service and investors overlap as much as possible. 

According to the new definition of the environment as capital that meets the two conditions, we can 
define most traditional irrigation systems, which are collectively managed by farmers in various parts of the 
Asian monsoon region, as part of the environment as well as extended social overhead capital. In the case 
of those systems, cumulative experience of governance over social overhead capital comprises a form of 
investment in social capital. A two way synergistic effect exists between this and build-up of social capital 
and it leads to twin positive spirals of providing services (water) and developing stocks (facilities). 

Lessons learnt from the traditional systems explain the mechanism behind the remarkable 
sustainability that paddy irrigation in the Asian monsoon region displays for centuries and show that the 
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Chart 4. Water-saving ratio for agricultural versus 
domestic use at the lowest rate of water 
impounded in reservoirs in 28 river 
basins in Japan in 199435) 
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sustainability of irrigated paddy rice agriculture along with that of ecosystems are ensured through good 
governance and persistent build-up of social capital. 

Finally, applying the new economy to this witness, this paper recommends that we must avoid 
overconfidence in free market economy but need a sophisticated policy to appreciate and support the 
management of irrigated paddy rice agriculture run collectively by farmers in the Asian monsoon region for 
cumulative experience of governance and persistent build-up of social capital, for implementing an optimal 
policy on water for food and ecosystems in this region. 
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