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fﬁtroductioﬁ?T bétting Through Thig Paper

In the pursuit of agrictritural Production man rearranges his micro-

desired location, Jispos;ng of the eéxcess, are all activities that may
Tequire the assistance, or permission,bpf one's neighborg,

There is, therefare, in irrigated agriculture, g characteristic
need. for coordination.of activitieg which, while not totally absent in

other styles of agricultural Production, ig less critical, Unless each

which {g added by man Physical structures which impound, divert, channel

or otherwise move water from Some source to some desired location, and

which Structures are OPerated by men ip interaction with each other for
————-fteraction

the purpose of Producing food oy fiber,



Irrigation development is the task of creating such systems, Con-
sequently, it is a task which is concerﬁed with the development not only
of landscapes and physical structures but also patterns of interaction.

It is a task complicated by the fact that these components are inter=-
deﬁendent--e.g., some patterns of interaction may not be matched well
.with gome physical structures,

In developing irrigated agriculture, technology from the West has
often been used to create the physical structures of the system, The
design of these structures and the ﬁaterials used in their conséruction
are based on principles and experiences evolved in the West, Often,
there is also a tendency t§ look elsewhere for appropriate patterns of
interaction with which to operate the system: the irrigator's associa-
tions of Taiwan or the irrigation districts of California, Just as local
technology has been judged as inadequate so local institutions and organi-
zations are considered unsatisfactory--sometimes even nonexistant, _

But any given pattern of behavior, for example allocating water,
may be finely interwoven with other behaviors; some seemingly irrelevant
to the focal action, Thus, the manner of distributing water may be
related to hereditary rights, religious beliefs, laﬁd tenure laws, friend-
ship arraﬁgements, bureaucratic regulations, or a variety of other activi-
ties, It is this interdependence of an institution or organization that.
makes its creation, or replacement, a complex task--particularly if the
strategy of change being used is noncoercive., Likewise, it Is this feature
of interdependence that makes the strategy of designing location-specific

institutions and organizations an attractive and viable approach,



This papsr is concerned with such an approach to the institutional
and organizational requirements of irrigated agriculture. To deal with
this concern, several related topics will be discussed. First, a brief
look at some historical attempts at irrigation development are presented.
Next, a more detailed discussion of the nature of iunstitutions and organi-
.zations is presented as a prelude to briefly examining three traditionél
systems of irrigated agriculture. Finally, based on the discussion of
the importance of understanding patterns of interaction in traditioﬁal
irrigation systems it is proposed that a major research aétivity be under-
taken in the Mekong Basin for the purpose of identifying and analyzing
such institutions and organizations as a primary task for future irriga-

tion development.

Historical Vignettes

Watson (1974) has described the agricultural revolution that taok
place in the seventh and eighth centuries as Islam spread through North
Africa and into E;rope. This agricultural revolution was dependent upon
the spread of new crops and cropping patterns--many of which had high
water requirements. Many of the areas that came under Arab domination at
this time previously had extensive irrigation systems., However, Eheif
state of disrepair and the simple technology which they utilized made
them unsuitable for the requirements of the new crops,

Thus, not unlike agricultural revolutions of the twentieth century,
Watson notes the following: .

"Jith this legacy of irrigation systems and technolooy,

therefore, the new agriculture could make little progress
across the world the Arabs had conquered.,'" (1974:12)



‘Consequently, irrigation development became an important component of. the
Arab agricultural revolution, The State took a major lead in this develop~
ment ard was instrumen:al in rehabilitating existing systems, constructing
new ones and administering both, In addition, private resources were
mobilized to construct and operate medium= and mmall-scale‘systems--"wqalthy
landowners, prosperous peasant proprietors, communities of irrigacérs or
would-be irrigators, and associations of these communitizs" (ﬁatson,.
1974:27), Irrigation development also included the creation of a body of
water laws based in part on principles found in the Islamic faith, 1In
addition, tax incentives were provided to stimulate irrigation investment.’
One form these took was a lower tax imposed on land "watered by buckets"
{or some other form of ifrigation-technqlogy) than for non-improved land,

- - The result of these efforts with irrigation are‘summarized in the
following sentence. "The Combined effect.gf all these advances was to
create across the Islamic world a patchwork of heavily irrigated areas,
great and small, into which the ﬁew agriculture cauld'move, to transform
an environment fundamentally hostile to ﬁany of the new crops into one
which, for a time at least, they were grown with astonishing success"
(w;tson, 1974:13).

Thus there is sqme precedent for the tasks at hand--the further
development of irrigated agriculture iﬂ the Mekong Basin, Hopefully,

what is done in the Meckong will be successful for more than "a t&me at
least,"

What we do not have is very much detail about how irrigation

develonment was actually accomplished in the Arab case. One interesting



report vhich provides considerable more detail on a strategy of irrigation
deveiopment is found in the account by Roberts (1967). His report deals
with tﬂe efforté of the British to improve irrigation in Ceylon (read

Sri Latka) in the last half of the nineteenth century.

Earlier in the nineteenth century, the British inttoduced two changes
which tpbsequently'modified existing social arrangements in a manner that
direttIy affected the use and maintenance of existing irrigation systems.
First, they abolished the custom of forced services (rajakar;va). Second,
they introduced the British institution of minor courts. .These“changes
deprived the local community leaders of an effective form of sanction
(forced labor) while introducing an alternative mechanism for settling
disputes which was extremely cumbersome and inéffective. Since much
fo;ced labor was related to the maintenance of villages' tanks and canai
systems and many disputes involved water, the combined effect of these
changes on irrigation was extremely detrimental. As a solution to the
deteriorating state of the existing irrigation systems, a set of ptlicies
embodied in the "Paddy Lands Irrigation Ordinance of 1856" was developed.

.This ordinance was aimed directly as the issue of restoring local initia-
tive in the design and operation of irrigation institutions and organiza-
tions that would enable some requisite level of irrigator coordination
and control to be established,

Rather than outlining an island-wide set of rules to be followed,
the ordinance provided for local government officials and landovmers to
make their own rules and incorporite varying local practices for the

operation and maintenance of irrigation facilities (Roberts, 1967:116),



In looking for a suitable person, or ﬁersons, to enforce-thesé locally
designed rules, the Administration turned to the traditional village
counéil (gansabhawa)., However, the council was to be used with some
modifications; they would be under the nominal chairmanship of the (British)
district officer, they would use fines as their sanctions, and they would
come into action only when a rule had been broken.

Thus, irrigation development at this point in time was based on
two important principles--1) the tolerance of local variation and the
adaptation of rules; and 2) the ﬁse of existing institutiénal arrange-
ments, somewhat modified. Tolerance for local variation was demonstrated
again in a later version of the ordinance which provided:

"With régard to the machinery for settling
disputes and organizing the distribution of water,
the proprietors of each irrigation division were
provided with several options: that of gansabhawas
only, that of village headmen only, or that of
gansabhawas in combination with headmen" (Roberts,
1967:121).

The actual results of this policy of irrigation development seem
to be mixed. On the one hand, it proved of value in "settling disputes;
.organizing agricultural activities; and in stimulating cooperation,
enthusiasm and industry among the cultivators' (Roberts, 1967:125).
However,'this success was offset by the forces of Westernization being
introduced into Ceylonese society.. This Westernization emphasized
individual values and actions over community actions and values. In
such a changing setting, even though Government.made some effort to

utilize existing institutional arrangements, such arrangements became

increasingly less appropriate,



Hhat,'then, do these glimpses of history suggest? First, thg Arab
_glimpse shows that irrigation development and irrigation institutions
were an integral part of an earlier and significant agricultural
revolution. The Ceylonese case suggests that one strategy for such
development is to utilize existing institutional forms. One requirement
of such au approach is a tolerance for local variation an&ldifferences
that usually is not found in national planning approaches. It also

suggests that indigenous institutions, unchanged in a changing situation,

can be as inappropriate as ill~fitted nonlocal institutions.

Irrigation Institutions and Organizations

The introductory pages of this paper have been liberally sprinkied
with the words institution and organization, Since these ideas can be
used very loosely, and sometimes confusingly, this section of the paper
1; an aﬁtempt to elaborate ca their meaning.

Much of an irrigator's behavior is a consequence of restraints and
limitations imposed upon him by the ecology of the situation, the engineer-
ing aspects of the system and the rules and procedures imposed by his
fellow irrigators and the water authorities.1 Witﬁin these constraints
the irrigator uses watér to achievé some set of goals: subsistance,
commercial or mixed pr;duction, the minimization of risk, maximization
of production or some desired middle position, Which of these goals he
seeks and the éituational~contcxt of his goal-seeking behavior provide
important explanatory dimensions of his patterns of behavior on his farm,

with other irrigators and with water authorities.



He mai or may hot:r steal water from his neighbors, form a water
user's association, minimize his total use of water, diversify his cropping
pattern, cooperate with the water authorities, elaborate indigenous irri-
gation roles or develop specific norms and rules about the use of water.
The choice-making of iffigators along these and other dimensions results
in a changeable pattern of behavior that has an importantnimpact on the
total outputs of the irrigation system--economic production and others,

The behavior of men in using water for agricultural purposes is
gsocially learned and can be understood with a perspective thaf combines
learning principles and sociological principles. Recognition of these
principles is an important prelude to understanding the human organization
of irrigated agriculture.

Men's actions have consequences. From the actor's point of view
these consequences may be either good, bad, inconsequential, or some
combination of these. Behavior that results in desirable outcomes tends
to be repeated--behavior with the opposite result is discontinued. Thus,
behavior that we observed beingArepeated very likely is providing some
positive outcome to those engaged in that behavior.

The same behavior may have different consequences, depending upon
the situation in which it occurs. Stealing water when it is pleﬂtiful
may have trivial consequences as compared to the effect of stealing water
in times of scarcity. Thus, an important learning task for any individual
is to identify the features of a given situation and select the behavior
"appropriate" for that situation, i.e., the bechavior that will provide

the best mix of positive outcomes for him, Through personal experience



and the shared experience of othefs one comes to learn that a particular
behavior has certain outcomes only vwhen performed in the presence (or
absence) of certain people, or éﬁen.pe;formed following some verbal
behavior of anothe?, or when pérfdrﬁing somé'p;rticular job or task.
Taking water from thé canal has differenf Eonsequences depending upon
whether or not that action was preceded by.the ditchtendeg giving the
verbal cue to do so by saying, 'the water %s now scheduled for delivefy
to your farm.,"

Whether consequences are considered by the actor as good or bad is
dependent upon several things. g;;st some behavior will result in
saticfying basic physiological needs--obtaining water when thirsty,
food when hungry cr rest when tired. Sgcond, some behavior will result
in the actor obtaining somethiqg which he has learned to need--praise
from his peers, a new set of clothing, greater authority in the village
council, a higher yield of rice. Third, for some of these payoffs
enough is enough; while for others, there seems to be no decreasiné
marginal utility. If a given bchavior is going to result in more of
something of which' the actor already has enough--that consequence may
provide little motivation for performing that behavior. Some consequences,
such as prestige and wealth, are less easily satiated because they are
convertible into a2 variety of more specific rewards.

One important result, emerging from the repitition of certain
behavior in certain situations because of the positive results that are
obtained, is the formation of institutions and organizations., The word

"institutions" is used to refer to a variety of '"miscellaneous' phenomenon
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in the development literature., One important distinction that needs to
be made in discussing the human organization of irrigation systems is
‘that between institutions and organizations,

Institutions is a concept associated with ideal behavior and expec-

tations and is a "generic concept for the variety of norms that govern
social behavior: folkways, mores, customes, convention, fashion, etti;
quette, law" (Chinoy, 1967). Institutions, then, are behavioral rules;
They are '"ideal" statements about the relationship between behavior and
consequences in certain situations, As an example, the féllowing
behavioral rule exists in irrigation systems operated by the National
Irrigation Administration in the Philippines:

If your fields need water (a certgin situation) you must present
your request to the ditchtender four days prior to your needed delivery
(a specific behavior) so that water can be scheduleé for delivery to your
fields (a desired consequence).

Social organization refers to those actual patterns of interaction

that occur among a plurality of people. Such patterns are sometimes

formal purposive and enduring enough to be given names: the Nguyen

family, the Royal Irrigation Department or the Nam Tan Irrigator's Associ-

ation., Of course, social organization is also composed of less formal,

purposive or enduring patterns such as a friendship clique, a rice-

planting team, or a band of farmers along a common irrigation channel,

Social organization, then, refers to the patterns of repeated bechavior

that occur when individuals find themselves in various specified situations,
It is important to recognize that thére is often a poor fit between

the institutional and organizational components of a human orgunization
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eguch as an irrigation society. Behavior patterns and behavior rules are
not always consistent--and, therein lies a degree of impetus for change.
Referring back to the Philippine example, while the rule is that water
requests are due four days prior to actual need, this rule is seldom
followed and requests often are made, and acceptgd, with less notice time.
Note that in this case the behavior that does not comply with the rule'is
repeated since it results in the desired outcome without also resulting
in some negative consequence for the irrigator.

Institutions and organization bring to the irrigation system é‘
certain degree of predictability abouﬁ the use of water in that system.
In an irrigation system the cluster of institutions (rules) around the
function of water distriﬁution, some water authérity role, and the cluster
of institutions (rules) around the funcfion of water use, the irrigator's
role, allow for each to gnticipgte thc action and reaction of the other
and for pétterned relationships, or social organization, to emerge be-
tween 1%rigators and water authorities.

To manage a water environment for the purpose of agricultufal
production requires, in addition to physical structures, formal and
{nformal rules (institutions) and regularized patterns of interaction
(organization).

Among those concerned vith i?;igation development this idea is be-
coming increasingly recognized and accepted. The current need is for a
better understanding of how to create new, OTr modify existing, irrigation
institutions/organizations. These issues are of central concerﬁ to this

discussion.
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Within the Lower Mekong Basin therg are, and will be, instances in
which irrigated agriculture is introducea to cu}tivators who have no
tradition of irrigated agriculture. One such éxample is the resettlement
of Meo in the Nam Tan project in Sayaboury, Laos. In"éuch instances the
creation of new irrigation institutions/organizations are of critical
1mportance., However, in much of the Mekong Basin, irrigation project§
will improve water delivery to farmers already engaged in irrigated or
rainfed agriculture--cultivators with existing rules an§ roles for handling
water. In those situations, what may be required is the modification of
existing patterns rather than the creation of entirely new ones.

One of the things that we have been rather ill informed about is the
‘nature of the institutional.agdiérganizational patternsvthat have been
developed in traditional irrigation systems.. In part, this comes about
because of the relatively little information that we héve on such systems
and in part because those with knowledge about traditional systems are
not those who are involved in developing the modern systems, It is also
related to our stereotyped image of'the rice-cultivator: he is irrational,
he is not easily changed, and he is unorganized. As an atteﬁpt to sensi-
tize our thinking to the possibilities of traditional irrigation organi-
zation, let us briefly examine several cases for which there is relatively

detailed information available,

Indigenous Aboproaches to Water Management

Among the most fundamental processes to be organized in any irri-

gation system is the allocation and distribution of the system's water to
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its users. Basically, alternative means for distributing water are a func-
tion of the physical components on the system and the institutions/organi=-
zations of the system. This section briefly describes three traditional
systems in which the physical components for handling water are roughly
equivalent, but in which significant jnstitutional/organizational variation

is found.

In Bali, the institutional/organizational arrangement created for

’

each irrigation system is an irrigation association (or subak) whose
membership is composed of all irrigators served by that pérticulér system.2
The subak is independent of the residential comnunity (the bandjar) since
the members of the subak may come from several different villages and the
members of a village may belong to several different subaks (as may an
individual irrigator)., For a view of the relationships of villages and
.gubaks, see Map 1.

Geertz (1967:230) provides a succinct overview of the subak:

"A subak is defined as all the rice terraces irrigated from
a single dam (empelan) and major canal (telabah gde). All
individuals owning such land (with some major exceptions,

it is all in freehold tenure) are citizens of the subak, or
krama subak, just as all those living on the land of a
bandjar are its citizens, or krama bandjar. As ther= are
klian subzk (subak headmen), as there are bandjar weetings,
so there are subak meetings; and as there is a bandiar legal
code, or constitutions, so also there is a subax one,

Public obligatiocns enforcecable by fines, regulations con-
cerning land use, legal transactions having to do with land
transfer, collective ritual for group ends (such as fertility)--
all these fall within the domain of the subak government as
their counterparts fall within the domain of the bandjar
government, "

The subak is involved in more than just the maintenance of this
system and the settling of disputes as they arise. It performs an

active role in controlling and regutating critical on-farm decisions of
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the irrigators--most importantly the time of planting. To‘stagger fhe
peak demands for water within any one subak (as well as between EEEEEE):
the subak is subdivided into ssections (tempek), Each section is then
assigned a planting "time" and cultivators within that gection are re-
quired to follo& that assigned schedule. (See Tgble 1.)

The precise form of the subak organization may not be duplicable-
elsewhgre--and that is not the point of this discussion., It does, how-
evér, have several features which need to be emphasized,

First, it represents one method of créating.an assoéiation among
irrigators sharing a common water source who do not at the same time
share some othe% common association, such as village residence. Second,
it demonstrates the possibility of having more ﬁhan simply an ad hoc
conflict-managing organization--it is also possible to have one whose
.contrql over agricultural decisions is more extensive,and presumably, of
some degree of conflict,

All canal irrigation systems have heads and tails. The usual situ-
ation is that field location at the head end is more desirable than field
location at the tail end. Much of the conflict that is manifestéd in
irrigation systems has its genesis in the difficulties of distributing
water over space--particularly if that space is interspersed with other
water users. While seasonal conflict may arisé, it is also possible that
in the long run this inequity in wéter distribution will have important
effects on the distribution nf wealth among irrigators (see the discussion
by Vander Velde, 1970). A Ceylonese system described by Leach (1961)
provides an interesting and intriguing traditional solution to this ubig-

uitous problem, Basically, the solution is achicved through the patterns

of land tenure enforced in the community.
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Table 1
Distribution of Planting Schedule

by Irrigation Section

. Month
Masa syseem ] 4 s 6 7 8 9 10 ts 13
#Sceond"” plant rice harvest plane harvest
rice dry crops dry crops
“Fourth” harvese plan: rice harvesr  plane
' dry crops ricc  dry crops
“Sixth"” harvest plant rice . harvest  plane
dry crops : : rice  dry crops
“Eighti®  harvest planc harvese ~ Plant rice
rice  dry craps dry crops

SOURCE; Geertz, 1967:234
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Unlike the Balinese system, this system is entirely associated with
one village. The system irrigates about 150 acres of land and is supplied
by a village-maintained tank of about the same size. Approximately 150
cultivators operate land in the system,

Within the command area of the village tank the land is divided in
a manner designed to minimize the potential negative effects of fie1d<
loqation for any given cultivator, This is accompiished in the following
way. First, the.total command area is divided into'Fwo parts, the Upper
Field and the Lower Field (see Map 2). The fields are nof of equal size=-~
the Upper Field being about twice as large as the Lower Field,

Each of these Fields is further divided into three parts--an upper,
middle and lower section..3 These field-sections are then aggregated into
units called baga. In the particular s&étem described by Leach, the baga
. are composed of .the parts of the command area as shown in Table 2,

Each cultivator "owns'" rights to some share of water in one oﬁ
these Eég_. The share is represented in the form of a strip of laﬁd of
a designated size bordering the canal--thus, it is actually a share of
.water, The extent to which the strip is extended laterally is an option
left with the cultivator, Each shareholder then has a strip of land in
the Upper Field and a strip of land in the Lower Field according to the
baga to which he belongs. "It is‘not possible.to own land in the Upper
Field without also owning a corresponding piece of land in the Lower
Field" (Leach, 1961:158).

In a final effort to maximize equal access to water, the strips of
land in the Lower Field are ordered in the reverse fashion of the strips

in the Upper Field, Take the case of a cultivator owning shares in Baga 1,
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Table 2

Simplified Presentation of Baga Composition

by Fieid and Section

UPPER FIELD LOWER FIELD
UPPER MIDDLE LOWER UPPER MIDDLE LOWER
SECTION SECTION SECTION SECTION SECTION SECTION
X X
X X
X X
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If Baga 1 is subdivided into ten strips, then the cultivator who has strip
one in the Upper Field will have strip ten in the Lower Field. That is,
his "farm" will be composed of the best and the poorest field locations
available to members of Baga 1.

The intended effect of this elaborate assignment of location vis-a-vis
access to water is as Leach suggests:

" ..that shareholders who own land in the lowest and least

advantageous portion of the Upper Field also own land in

the highest and most advantageous portion of the Lower Field"

(1961:157).

Consequently, in any crop season of poor water supply each culti-
vator's production will be proportionally reduced rather than some
suffering complete loss while others are able to maintain their produc-
tion.

As with the subak system, the approach observed in Ceylon is designed
to get at the "heart" of the matter of equitable water distribution and
conflict resolution, If you have land at both the head and the tail of
the system, there is some possibility that you will be more interested in
equitabie distribution of water throughout the systen.

One mofe example. Let's look at the Sonjo of Tanzania, a tribal
group of people participating in irrigated agriculture. Their system is
described in the work of Robert Gray (1963). The system obtains its water
by diverting a small stream as well as utilizing several small springs in
the area., A series of main and secondary canals carry the,water Irom the
sources to the fields to be cultivated (see Mzp 3). The actuzl cperation

and maintenance of the irrigation system is the responsitility of a ccuncil

of seventeen village elders who assume the duties through hercdity,



21

spring

~stream

Upger Furrow

spring \ \\
- N ‘ :
- Lower Currow
. A ] el L
& (A gs iaat: ]
@ gprin P =
T :
© RS ." “\'.',, .
) : o
- e R U ~
., ST o
w %’g\ =] a
Lond WA S
: : $§¥, s ]
-w:t“'\Q (NN 2‘\)/\' [r "‘-L e
T4 . APy S I
Kheri T el )
—— .f'—fvf-r- < -

Ebwi ' faet

isireni  Plots

Map 3. Diagram of the Sonjo Irrigation System,

SOURCE: Gray, 1963:49



22

The operation of the system is dependent upon two important rules.
First, the twenty-four hours of the day are divided into four irrigation
periods of approximately six hours each. For each of these irrigation
périod;“some individual is assigned primary rights to the water. Usually,
this is more time than is required to water his own fields so that the
"exﬁra" water can be assigned by him to others. The second rule deals
with the assigning of water rights, The cultivators of the village are
classified into four groups--each of which has different claims on the
irrigation water. During an irrigation cycle of fourteén‘days, water is
more or less distributed among these groups.

The irrigation cycle begins with the assignment of water rights to
the village elders. It usually takes about fou¥ days to irrigate the
fields of the seventeen §illage council members, |

The next group of cultivators who have rights to irrigation water
are what might be thought of as "minor" village elders: that is,
fndividuals who have hereditary rights to water but who are not ig§olved
in the actual management of the irrigation system. The third group of
water users are those wealthy members of the comgunity who do not have
hereditary rights to water but who ére able to obtain "temporary rights"
by making various payments to the village council., These three groups
include only about one-half of thg.cultivators'of the village.

Since a man with an assigned water right probably cannot use the
water for the full six-hour period, there is an opportunity for cultivators

without water rights to work out various arrangcments whereby they can

obtain the excess water from tiose with assiguned rights.,
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'Prom Gray's account, the system of water distribution appears to
be extremely inéquitable. However, it méy well be that there exists in
the society other mechanisms for redistributing the unequal wealth that
would seem to arise from the stratified system of water distribution,
Likewise, it may be possible that peculiar'écological factors gave rise
to this systeﬁ and continue to perpetuate it; The central fact that the
system works suggests that, for most of the participants, it provides
sufficient benefits to motivate them to continue the system and/or that
there exist opportunities for those dissatisfied with the system to move
from it and gain their livelihood in some other manner.

What can be seen in the Sonjo system is an alternative apﬁ}oach to
'organizing and controlling the practice pf irrigated agriculture--in this
case thfough the exercise of traditional political authority. Here,
water is distributed not by allocating time, as is done in the subak
system, or by assigning space, as 1s.done in the Ceylonese system, §ut
by distributing privilege.

The great variety found among this small (but selected) sample of‘
traditional irrigation systems brings me to a central point., If one were
designing a "modern" irrigation system to be introduced into each of these
existing situations and if one were to design a system that would build
upon these existing institutional/organizational arrangements--the design
and operational requirements of the system would vary significantly.

Not all irrigation technology or all irrigation designs would be "neutral"
with regard to their social and political effect in these settings. Like-
wise, not all technology and designs would hawve equal change, or adjustnent,

Yecosts'" attached to them,
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The Mekong Basin is a ﬁlacé_of several hatioﬁ states and even more

) ethﬁic and cultural groups. Many of them are practicing irrigators. They
operate in existing irrigation systems and these systems are characterized
by institutional rules and organizational patterns--no matter how poorly
perceived and understood by outsiders. Successful i;figation déGZIOpment
is dependent, in part, upon increased knowledge of these irrigation

institutibns and organizations of the Mekong Basin and its contiguohs

areas.

A Dreamy Proposal: Project ATTM

There has been some preliminary work done on this topic., Frutchey
(i969) has provided some interesting and useful detail on traditional
irrigation systems in the Chieng Mai area of Thailand. . Wijeyewardene
(1965) and Bruneau (196§) have also written about systems in Northern
Thailand. I have completed some work in Western Lacs and anticipate fur-
ther efforts in the near fufure (Coward, 1971). While it is likely that
some preliminary wﬁrk has been done in the Khmer Republic and in South
Vietnam, I have been unable to locate any specific literature. Clearly,
our knowledge for the Basin is fragmentary at best.

As is well understood, irrigated agriculture is a style of agr;f
cultural production which has special needs for institutional and
organizational patterns that regulate, control and coordinate the water
management behavior of some plurality of water users. The development of
irrigation institutions and organizations is an integral part of irrigation
development, While we can agree on this nced, little has been said about

: - .
how to do it. To that subject; let us turn our attention. The basic
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approach to be suggested involves three related tasks;-iggggijxigg existing.
irrigation institutions/organizations; desiegning new or modified institu-
tions/organizations and testing existing, modified or new institutions/
organizations for their performance in actual development situations, ﬂbst
of my comments will be with the identifying task since it logically needs
to precede the other activities.

Many of the functions required to operate and maintain irrigation-
systems have been dealt with by people in the rural communitigs of the
Basin for a long time. In dealing with them they have evolved a variety
of institutional and organizational arrangements. Doubtless, not all of
these arrangements are equally effective or desirable. Nonetheless, they
do represent workable alternatives and, as such; deserve to be a part of
our institutional/organizational '"gene éool." While they may be an
integral part of knowledge in a particular lqcaliéy, they may be unknown
to various planners and program implementors in the urban centers within,
or outside, the Basin area. That condition suggests the need for a-
substantial effort designed to identify and analy;e existing irrigation
'instihutions/organizations in each of the riparian nations. How do villag-
ers organize to perform irrigation activities in the Khmer Republic, Laos,
South Vietnam or Thailand? Very little is presently known about these
arrangements (at least by outside:;).

The task of institutional/organizational identification and analysis
is an important one and one which local scientists ought to be given support
to undertake. The Mekons Developuent Committee could perform a useful
function in identifying the nced for this task, organizing potential par-
ticipants, encouraging them to develop a comparable format for dota

collection and assisting them in obtaining the needed resources.



26

To give this proposal somewhat more concreteness, I would like to
"suggest that the Mekong Development Committee consider the value of
Project AIIM (Analysis of Irrigation Institutions in the Mekong). The
objectives of Project AIIM would be to conduct detailed analyses of
selected systems of irrigated agriculture in the Basin nations--with
special emphdsis on existing traditional systems. To the extent possiﬁle,
these analyses would be conduc£ed by scientists of the riparian nations--
both professionals and students. Collaboration with outside scholars and
universities might be desirable and could also be considered.

It would be highly desirable to establish some type of coordination-
information network, perhaps located in the Mekong Secretariat, that would
allow participating researchers to come ;ogether in planning workshops,
allow in-progress research experiences to be shared, and to facilitate
the movement of information generated by the project to appropriate end-
users., )

No doubt, such a project would have to be a multi-year effort.and
in some.cases would require a considerablelamount of manpower preparation
prior to the actual launching of research activities., In addition to
actual graduate training in social science that might be required in some
cases, Project ATIM might appropriately include a series of '"training
workshops" for project.participantg.that could include review of the
existing literature on traditional irrigation systems and guided fieldwork
at irrigation sites to develop techniques of observation and data gathering.

The information that we presently have on traditional irrigation
systernis in the Basin is largely the result of a few scattered and-disparate

social scientists who devote scome relatively small portion of their total



27

time to this problem. It seems unlikely that that procesS will generate
-tﬁe yolume of information that we require within a reasonable time period.
Just as water needs management, {n this case at least, it appears that our
research efforts need some management. Something 1ike Project AIIM seems
attractive.
0f course, jdentifying and analyzing existing institdtions/organiza-

tions is but 2 part of the total taske. As mentjoned above, two.corollary
activities are designing and testing jrrigation institutions and organizas
tions. While 1 will not elaborate on this point herein (see Coward [1974]
for more extended comments), 1 do want to mention oneé jmportant point.

| The recently initiated pioneeT projects represent a significant
opportunity for institutional/organizational designing and testing. As
plonned, the pioneer projects will provide actual settings of irrigated
agriculture in which both the technical and institutional/organizational
aspects of jrrigated agriculture (and the jmportant i{nteractions betwéen
the two) can te observed, altered and evaluated. 0f course, if suco
institutional/organizational testing is to be a part of the pioneeT proj-
ects, this objective necds to be made a part of the policy regarding the
operation.of these projects; 2 plan of action needs to oe outlined and
professional skills .and other resources mobilized to perform the task.
Here, there is real complementarity with the proposed Project ALIM, since
out of Project AIIM one would develop both a more coﬁprchensive inventory
of possible institutional/organizntional arrangements and a2 group of
proicssionnls jntimately acquainted with such forms. This profcssional

manpower would be instrumental ia these designing and testinpg activiticse

—
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A Last Word

Any hunan organization intended to manage a water environment must
cope with two very simple principles: water runs down hill, and water
evaporates. Beyond those basic principles of physical action is the added
social dimension that water does so (runs down hill and evaporates) in
gocial settings that we refer to as the Khmer Republic, Laos,.Thailand'or
South Vietnam. We have seen from the examples above that water running
downhill in Bali has been treated differently than water running downhill
in Ceylon or Tanzania. Such variation may also exist between, and within,
the riparian nations of the Lower Mekong. Information concerning the form
and f&nction of these water-related institutions and organizations is an
important requisite for the further development of irrigated agriculture
in the Basin. | |

Traditional irrigation institutions and organizations do not provide
Yithe" key to success in the Mekong Basin, Thére is nc a _priori assumption
thgt local is good and extralocal is bad. But, neither ic the opposite
aséumption assumed.to be useful. Local institutions and organizations
may prove to be unsuitable to either the changing conditions of society
(as was the situation, in part, in Ceylon) or to the changing demands of
"modern" water management., But such ideas need to be examined and tested
and that can be done &nly if we are able to enhance the present staée of
our knowledge.

1t i{s to that issue that this discussion has been directed.
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FOOTNOTES

1Additional discussion on these points is presented in Coward (1973
and forthcoming).

2Detailed description and analysis of the subak are: found in Geertz
(1967), Liefrinck (1969) and Birkelbach (1973). h

3For purposes of this discussion, I am simplifying the division of
the fields. In addition to the upper, middle and lower sertions there are
sections referred to as end pieces which are assigned to individuals per-
- forming specific functions in the system. For the complete discussion,
see Leach (1961).

4

This section is based on some earlier ideas which are included in
my summary report of the Mekong Development Seminar held &t Cornell in
March 1974 (Coward, 1974).

SA sensitivity to traditional institutions and organizations can
extend beyond looking only at existing irrigation institutions/organiza-.
tions., It may include examining other forms of joint agricultural
activity for their relevance to the management of water. Aan example is
provided in the work of a Ghanaian graduate student in agricultural
engineering who is examining irrigation planning in the Lower Volta River
area and has suggested that a traditional social grouping called the huza
might be an appropriate water management unit. The huza is "a group of
individuals, not necessarily linked by kinship, who pooled their resources
in order to acquire large tracts of land for agricultural settlement
(Nunyuie, 1974),
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