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Village, Technology, and Bureaucracy:
Patterns of Irrigation Organization in
Comilla District, Bangladesh

E. WALTER COWARD, JR. and
BADARUDDIN AHMED

Throughout much of the Asian region the development of new and the rehabi-
litation of existing irrigation systems is viewed as a major aspect of agricultural
development. As with many other strategies of agricultural development, irriga-
tion development is dependent upon a combination of appropriate technology
and organizational arrangements for utilizing that technology. In most contem-
porary programs of irrigation development some government agency has control
over significant components of the irrigation technology (the weir, the reservoir,
the pump, etc.). Often, these same agencies are interested in assigning responsi-
bility for some aspects of the maintenance and operation of the irrigation system
to the water users themselves (this may include functions such as cleaning canals,
settling minor disputes, coordinating water use, etc.).

This simple separation of powers and responsibilities creates the need for some
pattern of articulation between the irrigation bureaucracy and the local water
users.! Not infrequently, the mode of articulation utilized has contributed directly
to the limited success of irrigation systems. To help increase our understanding of
possible articulation modes this paper discusses arrangements that have developed

E. Walter Coward, Jr., is Associate Professor, Department of Rural Sociology, Cornell University,
Ithaca, NY.

Badaruddin Ahmed is Research Sociologist, Bangladesh Academy for Rural Development, Comilla,
Bangladesh.

The fieldwork for this study was done by Mr. Ahmed and reported in his M.S. thesis, “Local Organi-
zation for Irrigation Management: A Case in Bangladesh™ (Department of Rural Sociology, Cornell
University, 1977). Support for his fieldwork in Bangladesh and academic studies at Cornell was pro-
vided through a grant from the Ford Foundation to the Bangladesh Academy for Rural Development.
Both authors collaborated in the interpretation of the case materials as related to the more ]§eneral
issues of irrigation development. Usetul comments on an earlier draft were provided by Barbara
Lynch and Mark Svendson.

1For a discussion of alternative modes of articulation in irrigation systems, see E. Walter Coward,
Jr., “Irrigation Management Alternatives: Themes from Indigenous Organizations,” Agricultural Ad-
ministration 4 (1977): 223-37. This issue is also related to a general problem in Bangladesh’s rural
development that Bertocci identifies as the contrast between indigenous rural organization charac-
terized as diffuse and the centralk managed agencies of government. See Peter J. Bertocci, “Rural
Development in Bangladesh: An ﬁ;troduction, in Rural Development in Bangladesh and Pakistan,
ed. Robert D. Stevens et al. (Honolulu: University Press of Hawaii, 1976), pp. 2-8.
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in Bangladesh as part of the Thana Irrigation Program (TTP). As will be detailed
below, the TIP links village cooperative societies with an agency of the govern-
ment (Bangladesh Agricultural Development Corporation [BADC]) so as to
achieve the distribution, operation, and maintenance of irrigation pumps used for
the production of a winter (dry-season) crop. Details of this articulation are pro-
vided through a case study of a single village in Comilla district.

The area devoted to an irrigated winter crop (boro) in Bangladesh has increased
dramatically in the last decade. As Thomas has noted, “Irrigated agriculture is
now an established part of agriculture in Bangladesh.”? Now, and during this pe-
riod of expansion, several alternative irrigation technologies and their related or-
ganizational arrangements have been available to government policymakers.?
These alternatives have offered choices with regard to the source of water to be
used (surface water or water from shallow or deep wells), the capital intensity of
the construction and operation phases, and the scale of operational organization.

In the next few pages we will examine the operation of the deep tubewell irri-
gation system in one village in Comilla with special focus on the arrangements
that have been elaborated within the village to operate and maintain the system.*
In doing so, we also will be in a position to examine the patterns of locality-
bureaucracy articulation that are central to irrigation development.

Nabagram: Habitat and Agricultural Organization

The village of Nabagram is located approximately four miles to the west of
Comilla town and about two miles to the east of the Bangladesh Academy for
Rural Development. The village is situated on a relatively flat plain about 30 feet
above sea level; there is a slight slope from north to south in the village. Soils are
generally alluvial but more clayey in the north and more loamy in the south. The
eastern side of the village is bordered by a small stream, and the three remaining
sides are bordered by other villages.

The Comilla region receives an average annual rainfall of 94 inches. However,
rainfall is unevenly distributed across the year; actual rainfall during the period of
field work—December 1975 through mid-May 1976—amounted to 11.8 inches. In
addition to the variation that occurs within the year, it is important to note that
enormous variations may occur for the same month from one year to the next.

Nabagram incorporates 113 acres of cultivated land; another 40-50 acres is de-
voted to residential uses. There are 50 family units in the village and a total of 291
individuals. These 50 families own a total of 96.2 acres of land distributed as shown
in table 1.5 While every family in the village owns at least some small portion of

2John W. Thomas, The Thana Irrigation Program and Notes on Local Rural Planning for Bangladesh
(Dacca: Ford Foundation, 1976). .

3John W. Thomas, ‘“The Choice of Technology for Irrigation Tubewells in East Pakistan: Analysis
of a Development Policy Decision,” in The Choice of Technology in Developing Countries, ed. C.
Peter Timmer et al. (Cambridge, MA: Harvard University, Center for International Affairs, 1975), pp.
33-67.

4The following field methods were used in this study: participant observation by Mr. Ahmed from
mid-January to mid-June 1976; a questionnaire administered to all heads of households in the village;
a sample survey of ten farms to obtain physical measures of total amount of land cultivated and
amount of land irrigated; and a review OF records available from the village cooperative society and
thana offices such as BADC, TCCA, and others.

5Six of the village families have a total of 2.4 acres of land located in neighborin% villages. Further-
more, 11 families from villages other than Nabagram have a total of 12.1 acres of land within Naba-
gram. The study village roughly corresponds with the “average” Comilla village that Peter J. Bertocci
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cultivated land, some farms are so small as to require the leasing of additional land.
While two types of renting arrangements exist in the village, sharecropping
(barga) and cash leasing (lagith), the latter is increasingly being used. Under con-
ditions of reduced risk through greater water certainty and higher returns with
the use of modern rice varieties the preferred leasing arrangement has shifted to-
ward cash leasing,

TABLE 1
Lanp HoLpings oF FAMILIES DISTRIBUTED ACCORDING TO SIZE

HOLDING SizE FaMmiLies Lanp

__ (AcCRES) Number Percentage Number Percentage
Less than 1 10 20 594 6.2
1-2 21 42 33.28 34.6
2-3 10 20 25.20 26.2
3-4 8 16 27.36 28.4

4 or more 1 2 4.40 4.6

Total 50 100 96.18 100.00

It is also useful to note the labor conditions that exist in Nabagram. Even with
the small size of farm units, most farm operators face a shortage of labor at the
critical periods of transplanting and harvesting. These periods are further accen-
tuated with the three-crop system, and consequently hired laborers come to the
village from the surrounding areas to assist with these tasks. Furthermore, the
proximity of the village to urban centers provides opportunities for nonfarm em-
ployment. Approximately 28 percent of the heads of households report regular
off-farm employment.

Wet rice is the main crop grown in the village. Under pre-irrigation conditions
the main crop of rice (amon) was grown during the September-December period:
at the end of the monsoon season. This allowed rice to be planted at a time when
water was abundant and to be harvested at a time when the rains had stopped. In
addition to this main crop some farmers were able to grow an earlier summer crop
(aus), particularly on higher lands less likely to be damaged by the floods associ-
ated with the early part of the monsoon season. The availability of irrigation per-
mits cultivation of a third crop (boro), which is planted soon after the main crop
is harvested (preferably January but often February) and harvested just before the
beginning of the rainy season, sometime in May.

The movement to this three-crop pattern currently is not completed and a num-
ber of individual and group adjustments are in process to accommodate this new
schedule of agricultural activities. A critical activity in this new calendar is initi-
ating the operation of the pump so as to allow the timely planting of the boro crop.
If the initiation of irrigation is not timely the risk of the boro crop’s being damaged
by the ensuing monsoons increases significantly; in addition, the timely planting
of the two subsequent crops is precluded. As will be seen in the following discus-
sions, the timely operation of the irrigation pump is dependent upon action by
both village and bureaucracy, separately and in coordination.

describes in “Social Organization and Agricultural Development in Bangladesh,” in Rural Develop-
ment, ed. Stevens et al., pp. 157-84. The average village has a population of 340 persons living in 8 to
10 homesteads (Nabagram has 13) and occupying 135 acres of residential and cultivated land.

—_—:__-_-_d
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Local Organization for Irrigation Development: Village and Sub-District

The TIP builds on two units of local organization, the thana administrative
structure and the agricultural village unit. At the village level the formal unit of
organization for participation in the TIP is the village cooperative society. At the
thana level three formal organizations are involved: the Thana Central Cooper-
ative Association (TCCA),® the Bangladesh Agricultural Development Corpora-
tion (BADC), and the Thana Training and Development Center (TTDC).

Nabagram established its village cooperative society in 1962, several years prior
to the creation of the TIP. After observing the success of neighboring villages with
the new deep tubewells, Nabagram applied in 1969 to the TCCA for the instal-
lation of a tubewell and pump, which were installed that same year.”

The tubewell and pump were installed in a location selected by the village co-
operative. Following its installation the local water users constructed the neces-
sary channels to distribute the water over the command area.? The labor required
for this task was mobilized by the leaders of the cooperative society.

Operational Roles in the System. Within the structure of the village cooperative
society there is a formal leadership group composed of a committee of six persons
elected by the members of the cooperative society from among themselves.® This
managing committee selects three of its members to serve as chairman, vice-
chairman, and manager-secretary, respectively. These officers are responsible for
the management of the village cooperative, including the operation of the irriga-
tion system.

Thirty-two of the fifty families of the village are members of the cooperative
society, and these members meet weekly to discuss the affairs of the cooperative.
During the irrigation season the provision of water is the most frequently discussed
topic. Water is provided both to nonmembers and members of the cooperative.

8The federation of village cooperatives into a thana-level organization is an important element in
the Comilla strategy of rural development. For more detail on this point, see Arthur E. Raper, Rural
Development in Action: The Comprehensive Experiment at Comilla, East Pakistan (Ithaca, NY: Cor-
nell University Press, 1970). The thana is roughly equivalent to a U.S. county and the smallest unit of
civil administration. As Bertocci has noted, the Comilla strategy of rural development is a unique
blend of traditional social organizations such as the primary village community and new organiza-
tional arrangements such as the cooperative federation at the thana level, “Social Organization,” p.
166.

"Details of the deep tubewell are as follows: the tubewell is 6 inches in diameter and is 209 feet in
depth; the lower 120 feet has a brass strainer for infiltration. The pump is a German-manufactured
centrifugal pump with a capacity of 2 cubic feet of water per second (cusecs) and is operated by a
diesel powered engine. As will be discussed below, this 2 cusec pump is used to irrigate 72.1 acres.
There is considerable concern in Bangladesh with the area being irr?ated per cusec; it freﬂuentlé is
felt to be too low. However, a useful discussion of this issue is provided by Khondaker A. Haq, “Ex-

erience with Low-Cost Tubewell Irrigation,” in Rural Development, ed. Stevens et al., pp. 146-56.

e notes that 2 cusec pumps often provide only 1.2 to 1.3 cusecs in actual operation. The Siﬂerence
between the rated and actual capacity of the pumps is related to factors such as the efficiency of the
pump, the characteristics of the aquiér, the design of the well screen, and other factors.

8That this was standard procedure was noted by LeVern Faidley and Merle Esmay: “The village
cooperatives were responsible for digging and maintaining channels for the distribution of the irri-
gation water, as well as for setting up a procedure for sharing the water among the people who were
to use it.”" “Introduction and Use of Improved Rice Varieties: Who Benefits?” in Rural Development,
ed. Stevens et al., pp. 129-45.

9There has been some concern about the leadership of the village cooperative, and therefore of the
irrigation program, being embedded in the larger landowners and more influential persons in the
community, Thomas, Thana Irrigation Program. In Nabagram the modal farm size is the category
“more than one but less than two acres.” The chairman and vice-chairman of the cooperative each
own less than two acres of land, while the manager owns more than three acres.
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Approximately 54 percent of the land irrigated by the pump is farmed by mem-
bers of the cooperative.

In addition to these elected officials, two persons are appointed by the mem-
bership to act as full-time staff during the irrigation period: a pump operator and
a water distributor. Both of these persons are paid a fixed sum for the irrigation
season. The need for a pump operator was anticipated in the original development
of the TIP, and provisions were made for cooperatives to select men to be trained
in pump operation by BADC. Several men from Nabagram received this training.
Thus, when the pump operator of the previous year announced that he did not
want the job in the 1976 season, the cooperative was able to replace him with
another trained individual. The water distributor is a second critical staff position
and is discussed below.

Adaptations: Local Inventiveness and Bureaucratic Tolerance. In the operation
of their irrigation system the water users of Nabagram have evolved three impor-
tant and locality-specific organizational adaptations. These three adaptations, the
role of the water distributor (panichalak; literally, the man who drives water from
one channel to another), the creation of differential water-user categories, and the
use of private mechanics are each discussed below.

Creation of the water distributor role is not a required part of the TIP. During
the first years of system operation in Nabagram this role was not established and
responsibility for the actual distribution of water within the command area fell on
the managing committee. That arrangement proved unsatisfactory, and in the
1971 season it was decided to create a water distributor who would have the sole
right to distribute water to the individual fields following a system of rotation de-
veloped in collaboration with the managing committee and the general assembly
in its weekly meetings. Some detail on the procedures for distributing water in the
command area may help to illustrate the role of the panichalak.

The irrigated area in Nabagram has been divided into eight blocks, each served
by a secondary branch of the main canal and a number of intrablock field channels.
The blocks vary in size from 4.1 to 15.2 acres; most also contain a variation of soil
types.

Water is supplied successively from one block to another in a prearranged ro-
tational pattern. When water is supplied to any particular block, the mouths of all
other secondary channels are closed and no water is provided to other blocks.
There is no fixed period for the supply of water to a particular block. When the
panichalak judges that adequate water has been supplied to all the fields within
the receiving block, he discontinues water in that location and moves it to another
block. :

Within the receiving block similar procedures are used to supply water to the
individual fields. The panichalak acts alone to open and close field channels sup-
plying water to individual plots; the adequacy of water in the individual plots is
a judgment made by the water distributor.

The procedures just described apply in the post-transplanting period. During
the period of land preparation and transplanting, when there is a peak demand on
the system’s water supply, water is supplied according to the sequence of requests
received from the individual water users. To receive this initial water one must
have paid the irrigation fees in advance. Water is supplied in the order that re-
quests are made with the provision that several requests from water users within
one locality will be filled before moving to a completely different area of the
system.

R |
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The utility of the panichalak role, in part, seems related to its similarity to the
generalized accountability model of irrigation leadership.1® This model suggests
that irrigation leaders will be successful when they are accountable to the water
users with whom they interact. Three elements of accountability have been iden-
tified: accountable leaders serve relatively small groups of water users; they are
selected by the water users and subject to replacement by them; and, they receive
direct compensation from the users of their services.

The panichalak position in the Nabagram irrigation system closely approxi-
mates the accountability model. First, he is responsible for serving a relatively
small command area (72.1 acres) and a small number of water users (61), 80 per-
cent of whom live in the same village. Second, the panichalak is selected by the
water users (in this case by a subset of the total water users, the 52.5 percent who
are members of the cooperative), and his performance is subject to their review.
His appointment is for the irrigation season, and poor performance could lead to
his replacement. Third, the panichalak is paid for his services by the water users
through the village cooperative. He is an employee of the village irrigation system
and not an employee of a government agency. These three elements of the role
appear to contribute to its suitability as a means for implementing the complex,
and sometimes controversial, procedures of water distribution.

A second important adaptation in Nabagram’s system is the creation of differ-
ential categories of water users and differential rates of water charges.!! Three
points regarding irrigation costs are important to note. First, the cooperative so-
ciety must pay a rental fee to the BADC to obtain its pump each year. Second, all
costs of operation are borne by the village cooperative: fuel costs, salaries for the
pump operator and water distributor, and costs and repair.}? Third, not all farmers
who receive water are members of the village cooperative; in fact, not all water
users are members of Nabagram village.

Two aspects of this situation, the need to generate funds locally and the exist-
ence of different categories of water users, have been combined into a policy of
differential water charges. In 1976, as in past irrigation seasons, discussions re-
garding the appropriate water charges were held in the weekly discussions of the
cooperative. A bargaining process was activated in which the proposals of the
officers and individual water users and the situation in nearby villages were all
offered for consideration.

From these discussions a three-level rate structure emerged: (1) cooperative
members were charged approximately US$10 (Tk150) per acre; (2) village mem-
bers not belonging to the cooperative were charged approximately $20 (Tk300)
per acre; and (3) water users from other villages were charged approximately $25
(Tk375) per acre. Using these water rates and the number of acres irrigated by
each category of water user, we can calculate the contribution of each category
to the cash income of the cooperative’s irrigation program (see table 2).

10E, Walter Coward, Jr., “Indigenous Organization, Bureaucracy and Development: The Case of
Irrigation,” Journal of Development Studies 13 (1976): 92-105.

1A similar pattern of differential membership categories has been reported for a system in the
northern Philippines in Coward, “Irrigation Management Alternatives.” One might hypothesize that
this is a generalized pattern that occurs in irrigation systems that are multivillage in coverage.

12Alternatives for handling repair costs are discussed shortly. Presently, village cooperatives are not
being given clear guidelines on the need to accumulate funds to purchase replacement pumps, a point
made by Thomas in Thana Irrigation Program. .
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TABLE 2

WaTeR UseR CATEGORIES: LAND IRRIGATED AND PAYMENTS MADE

WATER Users LAND IRRIGATED PaymeENTs MADE
CATEGORY OF WATER Percentage Percentage Percentage
UsERs Number of Total Acres of Total $ of Total
Cooperative members 32 52.5 39.0 54.1 390 35.9
Village nonmembers 18 29.5 26.2 36.3 524 48.3
Outside villagers 11 18.0 6.9 9.6 172 15.8
Total 61 100.0 72.1 100.0 1,086 100.0

As shown in table 2, outside villagers, while irrigating less than 10 percent of
the command area, are contributing nearly 16 percent of the total water charges
paid. Likewise, Nabagram villagers who have not joined the cooperative pay
nearly one-half of the total water charges collected by the cooperative but irrigate
only about 36 percent of the command area,

However, this seemingly inequitable burden of operational costs must be con-
sidered in view of the other contributions that cooperative members make toward
the management of the system. First, as mentioned above, the co-op members
meet in weekly sessions to discuss a range of topics related to the irrigation system
(and other matters); they are required to do so to remain members in good stand-
ing. While they clearly may benefit from this participation (through being able to
indicate dissatisfactions, plead special cases, etc.), there is also an opportunity cost
associated with allocating their time to these meetings. Presumably, this collective
responsibility for management of the system is reflected in the lower rate for co-
operative members as compared to the other two categories of water users.

The differential rate between nonmembers who are villagers and those who are
outsiders is related to a third resource needed to operate the irrigation system:
labor. From time to time the canals of the system need cleaning and repair, and
when this work is required gll the families in the village with land under irrigation
(cooperative members and nonmembers) are expected to contribute labor to ac-
complish these tasks. Water users residing in other villages, however, are not
called upon to contribute in this manner. While our data are not clear on this
point, it may be that the difficulties of informing, organizing, and enforcing the
contribution of labor from outside the village simply makes this an undesirable
option to the system managers. A more easily implemented procedure is that of
increasing the monetary costs to the outsiders.13 Thus, when viewed in terms of
the total contributions made by different categories of water users, the variable
water charges may be considered more equitable.

A third form of adaptation in the Nabagram system occurs with respect to pro-
cedures for repairing the irrigation pump. As one of its services the thana office of
the BADC is to provide to the village co-ops assistance in the repair of the irri-
gation pumps. To do this the BADC maintains a staff of trained mechanics. In
1976, the co-ops were asked to pay a fee of approximately $33 (Tk500) for their
repair coverage; this fixed fee would cover the labor costs of BADC mechanics as

13Viewed in these terms it would appear that the management time of the members and the return
to capital invested through their savings Ero ram is judﬁed to have a value of US$10 (the difference
between the charge to the members and the charge to village nonmembers) and the value of labor for
maintenance is judged to be $5 (the difference between the charge to village nonmembers and that
to outside villagers).
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required throughout the irrigation season. For reasons discussed below, Nabagram
decided not to participate in this part of the irrigation program. When, during the
1976 irrigation season the pump twice needed repair, the co-op hired a private
mechanic who in each instance worked quickly overnight to do the necessary re-
pairs. For this labor service the co-op paid approximately $162 (Tk2,426), nearly
5 times the labor costs of the BADC plan.

In rejecting the proposed BADC arrangements and selecting the arrangement
of services by a private mechanic, the co-op members were indicating their will-
ingness to pay for locally controlled and locally accountable services. The private
mechanic worked on a time schedule preferred by the villagers (overnight service)
and not the schedule of a government employee. The relationship between the co-
op and the private mechanic was contractual: obligations between the two parties
were reciprocal and understood. In the case of the BADC mechanics the obliga-
tions between the two parties are reported by the villagers to be much more am-
biguous: villagers may need to “flatter” the mechanics and to pay them extra to
receive satisfactory service.

These three local adaptations are important to the operation of the Nabagram
irrigation system. There are two notable features of these adaptations. First, they
are the result, in part, of the innovativeness and inventiveness of the local water
users. But, second, they are also the result, in part, of the bureaucracy’s tolerance
for local variation in organization and operation.

In contrast to many development activities by government agencies, the TIP
permits variations suited to different local settings. Rather than insisting that all
co-ops must participate in the BADC program of repair services, villages are able
to participate if they wish (perhaps where private mechanics are unavailable or
unreliable) or to make other arrangements. Over time, the possibility of these
choices may act to improve both the public and private repair sectors.

Furthermore, we see in the case of differential water charges and the creation
of the unique role of water distributor that the agency allows local initiative in
designing roles and rules that are judged appropriate and necessary by the system
managers.15 Again, in contrast to other development approaches, village involve-
ment in the BADC program does not carry with it a large number of standardized
procedures to be adopted by each local cooperative.

The TIP is a strategy of irrigation development arranged in a decentralized
manner. The organization of the BADC itself is a devolved one in which BADC
staff are located and operating at the smallest administrative unit, the thana. In
addition, many of the responsibilities for managing and operating the individual
irrigation systems, including the development of rules and roles for doing so, are
transferred from BADC to the village cooperatives. It is significant to note that
this transfer is possible, in part, because the technology of small tubewells creates
small-scale command areas easily managed by both the village and the local
agency.

There are two important outcomes of these arrangements for both village and

14A similar instance of an irrigation policy that permitted local variation is reported for Sri Lanka
in Michael Roberts, “Irrigation Policy in British Ceylon During the Nineteenth Century,” South Asia
2 (1974): 47-63. For a contrast see the comments of Coward, “Irrigation Management Alternatives.”

15For a different agency response to local inventiveness in an irrigation system, see the discussion
of agency reaction to locally hired water guards in the Philippines in E. Walter Coward, Jr., “Irriga-
tion Reform, Organization and Ownership: Some Thoughts from Research in Progress,” Philippine
Sociological Review 20 (1972): 171-76.
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bureaucracy. First, the villages enter into only a limited dependency relationship
with an outside agency; they are able to preserve a considerable degree of local
integrity while benefiting from an externally provided resource. Though limited,
the dependency does create difficulties. One of the most obvious is the difficulty
associated with the timely operation of the pump for initiating the irrigation sea-
son. As mentioned previously, the timeliness of this operation is critical not only
to the success of the irrigated crop but to the two successive crops. Initiating the
irrigation season depends upon action by both the BADC and the village cooper-
ative. In the 1976 season the national-level decision regarding the annual rental
fee was not known by the villagers until the second week of January. Furthermore,
after this information was available, the cooperative society took more than two
additional weeks to decide on water rates, clear the irrigation channels, appoint
the pump operator and panichalak, collect sufficient funds for the pump rental,
repay other loans made to the cooperative, and purchase fuel. Delays by both
parties resulted in a less-than-optimal initiation of the irrigation season.!6 Second,
the bureaucracy, and the larger society, benefits from the mobilization of the
scarce resources of management and capital from within the immediately bene-
fited unit; no large amounts of agency resources are required to distribute water,
repair facilities, or manage conflict within each command area. These tasks are
performed either by the water users themselves or by a local staff whom the water
users select, supervise, and pay.

Nabagram and Irrigation Development. Many people concerned with irri gation
development recognize the importance of organizational arrangements for utiliz-
ing irrigation and other technologies. For example, Takase and Wickham, writing
about the Asian region, have noted that “the major weakness in the irrigation sec-
tor is not lack of technology nor lack of financial resources but a shortage of insti-
tutional organization by which human talent and skills can be matched optimally
with other inputs. . . . The most serious of these problems now appears to be the
operation and maintenance capabilities . . . and their integration with local engi-
neering, agronomic, economic and social aspects.”17

The TIP is a “large” irrigation program that provides an organizational pattern
for overcoming several of these difficulties. By dividing responsibilities between
the thana- units of the BADC and the village cooperative societies, a great deal of
irrigation management in Comilla District is in the hands of individuals intimately
familiar with local engineering, agronomic, and socioeconomic conditions. This
local management unit does have incentives to use water efficiently and can do so
through flexible rules that allow differential water charges and the modification of
rules and roles as seen in the creation of a locally accountable water distributor.

Finally, we should note that we are in basic agreement with the observation of
Takase and Wickham that “there is a tendency, especially among those interested
in social organization, to overlook the many unproductive village systems and to

15Ahmed, “Local Organization for Irrigation Management,” p. 53, reports that the results of this
late start were seen in subsequent parts of the agricultural year: “Farmers in Nabagram could grow
their aus crop only in boro glots where the comparatively low yielding but short duration paddy
known as China I and Chandina were grown. In boro plots where the high yielding, but longer du-
ration, International Rice Research Institute (IRRI) varieties were grown there was insufficient time
for production of the aus crop. Those families who grew IRRI varieties of paddy in the irrigated boro
season lost a significant amount of yield and almost the entire straw because of the early rains . .. .”

1"Kunio Takase and Thomas Wickham, Irrigation Management as a Pivot of Agricultural Develop-
ment in Asia (Manila: Asian Development Bank, 1976), p- 5
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18Takase and Wickham, Irrigation Management, p. 22.
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