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ORGANIZING FARMERS TO IMPROVE TRRIGATION
WATER DELIVERY—THE PROBLEM AND PROSPECTS

FOR SCGLUTION IN PAKISTAN
Max. K. Lowdermilk, David M, Freeman, Alan . Early, George E.
Redosevich, W, Dorsl Eemper, and Ashfaq Hussain Mirza

Data from ten districts in-the Punjab and Sind reveal that
about half of the irrigation water entering poorly constructed
and maintained sample watercourses is lost before reaching
farmers' fields, This water is not only lost to crap production but
also contributes to waterlogging and salinity. One of the most
important things which can be done to increase water supplies
to farmers’ fields, rejuce warerlogging and salinity, and increase
the productivity of fertilizer, pesticides, and improved seed varistiss,
is to undertake a progtamme of watercourse re~consicuction and
maintenance. This artick presents data revealing the extent and
significance of water losswes, discusses options for organizing
farmers to undertake and maintain the watercourse improvetnents,
and suggests guidelines for evaluation of organizing efforts.

I. The Prahlem

The kinds of organizations which people create and maintain for
the social control of irrigation water intimately affect the productivity of its
‘use. Attempting to comprehend physical and agronomic probiems of irr-
gation witheut probing inte underlying social organization for irrigation is like
attermpting to understand deficiencies in plant growth without reference to
conditions of climate, When water moves efficiently from rivers, through a
petwork of canals and associated watercourses to plant root zones, it is
because people have effectively organized & decision system capable of enfore-
mg  technically sound rules for pursuing the collective interest. Defects in
the delivery systems of irrigation water are typically sssociated with deficien—
cies in crganizational relationships, or the lack of organizations.

Pakistan has une of the most extensive integrated irrigation water
distribution systems in the world, However, Pukistani farmers are mot

*The resaarch and devalopmant actlvity revorced here has bawn supported by the Unlted
Statew Agency for International Davwiopment In callaboration with tha Gaverament of
Pakistan, Colorads Staca University ssaff Rave proyvided technicsl fuidancs for the
pregramme.
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adequately organized to obtain and apply itrigation water to meet the detands
of a modernizing agriculture. Qrganizing farmers to improve on-farm deliver-
i#s of irrigation water represents a most significant problem as evidenced
by the fellowing facts :

I. World Bank {1976} estimates suggest that, il the provisions for
watercourse cleaning and maintenance stated in the Canal and Drainage Act
(1873) were fulfilled, Farmers on 78,000 watercoutses in Pakistan would ““save’"
approximately flve million acre feet of water by 1978 without capital inputs.
If farmers were to engage io cleaning and maintenance of watercourses until
1982, about MAF could be saved annually at no cost to government. This
amount, valued at Ra. 360 ( $ 36) per acre foot, would result in annual savings
to Pakistan of approximately $ 360,000,000. Farmers do aof provide minimum
levels of watercourse cleaning and maintenance because they do not know the
magnitude of their water losses, they do not know how to do the most effective
job of cleaning and maintenance, and they are not orgamized to do the job.

2. Watercourse delivery afficiencies are low-=averall approximately forty
to sixty per cent of the water entering at the outler mogha will be lost before
reaching farmers” fieids. Application field losses range upto about 75 per cem
and losses per 1000 feet go us high as 66 per cent (see Table i), Farmers need
lo organize to improve their watercourses; a few farmers working indepen-

dently ip an unorganized fashion cannor accomplish  (he necessery improve-
nrents.

3. One per cent of water saved at 2]l watercourse outlets would
roughly equal “savings™ of sbout one million aere feet of water avross the
country. Each acre-inch of water saved has an approximate economic value
to the farmer of about Rs. 30 (Eckert, et. al, 1975: 8-16). Organizing
farmers to improve watercourses produces immediate and tangible benefits
for both the farm and the nation.
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Table 1. Mean Delivery Effictency and Pereentage Loss Rate Summary by
Watercourses and by Districts.

No.of  Weighted mean Percentage  District means
District location cuses percentage delivery  loss rate/  weighted by No.

efficiency 1000 fi.  of cases in sample

Muzalfargath 47
W 1 il a7 2
W 2 24 51 24
Bahawalpur : o0
W | 13 &2 36
WwC 2 19 G5 63
wo 3 M 9 35
wC 4 ] 58 37
Dadu 60
wC 1 12 44 21
W 2 't 65 7
WO 3 a1 66 3
Thar Parker 54
W | 17 49 10
WC- 2 L6 63 22
WwC 3 14 40 63
Thatta 0
W l o 31 37 :
wC 2 9 26 24

WC 3 3 2 35
wC d 4 36 {0r)
Faisalabad 69
wC 1 &2 H3 a9 8
Multan . 58
wC 1 7 b4 14
wC 2-4 70 57 I5 _
Lahore . . 62
wC 1 10 62 20
Sargodha 55
WwC i 5 49 18 ;
WwC 2 7 47 18
WwC. 3 7 S : 13
W 4 13 &0 10
Gujranwala ' 58 .
wC o 1-2 12 58 : i1
Total cases 400

. Megan, Delivery Efficiency (Ed) = 52.1
Mean % Loss/1000 foet = 28.3
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. An Examgile

Some of the -most significant evidente o support whar farmers can
do, ‘given imeentives, ¢xtension education, and engineering assistincs, COMES
from a-research programme which has culmisated in improvements of water-
coutges by Tarmers under the direction of Mona Reclamation  Management
Experimental Project and the Colorado State University Water Management
Research Project in Pakistan.! Farmers rebuilt over 33,000 feet of water
conraes in 44 days, Later they individeally improved over 10,000 feet of their
private sub branches. Overall this improvement was accomplished at a cost
of about Rs. 2.0 per foot.2

This -experience, -aad -othavs, -indicates -clearly that farmrers can he
motivated to improve theit watercourses at low cost,  There are many indica-
tions that a well conceived programme.can result in a “ Walercourse improwve-
ment revolution™ in the 78,000 watercourse commands in the Indus Basin.
However, this will require government incentives and minimum assisfance.

What are some of the factors which can be -axpected to afiect the
ability of farmers toerganize to provide themselves with improved watercourses?
Selogted factors, pulled from studies to date (Mirza, 1973; Lowdermilk, f al.,
1975: Enrly, ¢z af., 1976), can be presented in hypotheses form. Some are :

1. Leadership for collective action can more easily emepge in single
_agricnltucal caste villages whare.coste .bonadazies -need -not -be
crossed, or in multicaste villages where no single caste group can
successfully domminate aad seseral-groups -must -bargatn - erder te
make trade-offs with each other. Single or multiple agricultural
caste villages, as contrasted with dowble agricultural caste villages,
will reveal a greater propensily to generate crganized action and
effective leadership in coliective watercourse recomsiruction, cleaning,
and maintenance.

} The Colorads Stara'tinlvarsity Witar Mansgament Reraareh Fiold Taam In Pakistan
In Invalved in cecting vavhous spproschas to the problem af impreving watercourstay with
furmprs’ eosparation, Thaee flald exparimests are axpectad to provide guldalines -which
gan by incerporoad Im Japger Heale Imprevemene programomes.

-2-9ye : Celarade State University Plild Party and #ors Rechamation end Exparimenta)
Frejsse. ** Hulplng Furmars ldeatify and Achleve Thalr Forentlsl fer Watersgurs
improvemant.” Mimeographad report svablable ar ©SU water Managemznt Remerch
Frojece OMca, lilamabsd, T976. (Thae aztimazed cost includaslarman’ laber  permanent
sirectuted, snginasrs’ and sxtendlan warksrs' time plus apout As. 10,000 In axpariments by
Csu. Tharalora the scwsl ceae sheyld = fest then /Rs. 2.0 per {wot -8 impreved
wWatercoursa.}
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2. The greater the mummber of Mouschekds sharing & wateroouose;
command area, the greater the difficulty in mobilizing collective
actfon to improve water management.

3. Farmers at the tail of the waterconrse reveal a- greater propemsity.
te mobilize for action to reconstruct, clean and maintain. the.
watereourse thay farmers whose land is located near the head of the
Watarocourse,

4. The greater the sumber of large landicrds toward the moghe (head
of watercourse), the poorer the quality of collective watercourse
aciivities.

5. Th: presence of public tubewelly, providing supplemental water, on
a watercourse leads to reduced efforis.of farmers. for reconstruction,
cleaging and maintenance,

Such hypotheses can be further tested in evaluations of fermers water
user assoiiations,

{ll. Optiony For Organizing Fanmers

In order to reconstruct and maintain improvedjwatercourses, local
larmer water users associations would Function to -

Organize construction of improved watercourse

b. Provide for watercourse operation and maintenance including silt
and vegetation removel and the biring of o-sbal chewkida.
¢.  Mannge conflict pertaining to the watercourse mud water allogation,

Fhe questibn is, how might water user association be established in
Pakistan® There appear to be three primary legal alternatives in the absence of
specific legislation providing the purpose and guidelines for formation of such
orFpANiZRtions.

Adterogtive 1—Infornal Water User Assoclitions

The informal approach is conceived as a minimum solution. [t may be
prepazatory. fér becoming a formal orgRnization when the membersHip has
grined sufficiemt  experience and maturity.  Io this farmers would e allowed
1 work out their own organization procedures Biting their particutar

sitiation. Al variety of approaches will most likely evolve nod all should' be
carefully evaluated,



118 . PAKISTAN JOURNAL OF AGRICULTURAL SCIENCES

Alternative 2-—Organizing Farmers Formally Under the Companies Act {1913)

A " company” is defined by its common usage as “an agsociation of
a pumber of individuals formed for some common purpose™ (Radosevich
and Kirkwood, 1975: ¥2-93). Section 4 (2) of the Companies Act provides
that no company, as:ociation, or partmership consisting of more than twenty
persons shall be formed for the purpose of catrying on any function (except
banking) that has as its object the acquisition of gain unless it is repistered
as 8 company under the Campanies Act or other act or charter. This pro-
vision does enable the voluntary formation of water user association, RiOCe
entities are not created for gain or prefit, but rather to help the users in
optimizing their total resource capabilities.

An association which has organized under the Act may issue shares
representing ownership interest.  The ownership interest can be represented
by irrigated acreage within the canal delivery area, capital contributions, or
other selected criteria. These shares are transferable and become, in effect,
“movable property.”

Shares in the association can be appurtenant to the land, transfer may
be made from ownet to purchaser upon sale of land or from laodlord 1o
temant upon change of working parties, but should not permanently be
transfered From the parcel of land. This protects lands from being taken
out of production due to the sale of water righis.

Alternative 3—Organizing Farmers Formally Under the Cooperative Societies
Act (1925}

The Cooperative Societies Act, 1925 (Radosevich and Kirkwood, 1975:
94-06) was enacted to facilitate the formation and working of cooperative
eocieties for the promotion of thrift, self-help, and mutual aid among apri-
colturiste and other persons with common econoinic peeds so as to bring
about better living, better business and better methods of production. It was
made applicable to the whole of Pakistan, except in Tribal Areas, by the
Sind Cooperative Societies (West Pakistan Amendinent) Ordinance, 1965.

Qnly socisties registered as cooperatives may use the word “Cooperative™
in their titles. The Provincial Government may, by special order exempt any
society from registration requirements in an effort to save troukle. Provisions
of the companies act do not apply to socicties registered vnder the Cooperu-
tive Societies Act ; this simplifies administration.
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IV. Establishing Organizational Boundrics

Quoe important feature which distinguishes the formation of water user
associations is the boundary of the organization. Association boundaries must
have a logical relationship to the water delivery, use and drainage area. Thus,
they can be organized around a watercourse, one vr mote villages receiving
water from a commaon canal, or some ather configurytion hawing a common
source of supply {see Figure | for illustradon).

Quire witen waler users within un irrigaticn system find it not only
beneficial to organize at the association level, but also to create a federation
of associations alosg the minor andfor major cunals {Radosvich, 1975: 186-22).
Figure 2 ille fraie: ony possible arranpement.

¥. Evaluativy Proposed Alteroatives

Systematic evaluation should be enderizken to obtain empirical data
regardisg the problems and  suceesses of organizations operating undet these
three alternutive conditions.  Selected principles for conducting the evaluative
ruesearch might be as Fallows -

. Research should not evaluate specific administratons or village
Ieaders—it should be primarily designed to evaiuate the outcomes of
alternative policles and orgenizationagl (rameworks,

2. Researchers and associated administrators should emphasize the
importance of th: problam-—obtuining and developing  effective
farmer water uscrs assoctations—-ralher than emphasizing any specific
method of obtaining effective larmer organizations. Should any
single model Cgii, it i essential o be in a position to shift o
alternative models,

3. Affected administrators and villagers should be inveolved In the
programine eviluations as muoch as possible while still protecting
the integrity of the assessmant and evaluation.

4. Given that field conditions prohibit full implementaton of tight
cxperimental design in which aff potentielly confounding variables
can be controlled, quasi-experimental designs are suggested. Lack
of controt aver all potentially confounding variables is Dot cause
tor despair or paralysis, but researchers must generate, as many
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_plausible rival hypotheses as possible and do  supplemeotary
research which will determine whether the rival hypothesis can
explain programme “successes” or “lailures’.

¥I. Summwry aod Conclusions

This paper has made a case that water losses of major magnitude are
accurring due to poorly constructed watercouvses that such losses van be
reduced in major ways at grest savings to the national economy, and that to
aceomplish the objective of improving watercourses, farmers must be orga-
nized to effectively provide themselves with an important collective good—au
well-designed, well constructed watercourse which will reduce seepage damage
at tltlle he?ld of the chunnel, and which will increase needed water supplies
at the tail.

At present, three organizational alternatives are available for estab-
lisking the necessary ‘water users associallops—the iuformal, the authority
of the Companies Act, and the authority of the Cooperatives Act. Farmers
may elect to organize in any of the three ways, but it i» essential to care—
fully evaluate the outcomes of their efforts before major policy commilments

are macde.

One of the mos! important constraints to increasing agricultural pro-
duction is the limited water supply. The productivity of improved seeds and
fertilizers which have constituted much of the ““green revolution™ is centrally
dependent upon adequate supplies of irrigation water. Given un inadequate
supply of irrigation water, the farmer must reduce the level of all of his
~muodem”, and relatively costly, inputs. Furmers musl accept redoced autput
and profits in order to decrease chanees of loss, Fertilizar is relutively costly
apd return [rom its application depends on the delivery of water in adequate
amounts and at the proper time. The rational farmer with inadeguate irrigs-
tion water suppliss will apply fertilizer at low levels in order to insure that
his marginal costs do not exeeed his marginal returns—a most rationai response,
but one Which sacrifices productivity. One of the most important things that
cunh be done to increase water supplies, as well 23 to reduce water logging and
salinity, is to reconstruct poos walsfcourses which, overall, lose over fifty
per cent of the water between the mogha and the ficld outlet. But to
reconstruct watercourses and o maintain the improvements, farmers must ke
prgenized. This paper has addressed some of the major considerations

relevant to thet organizing effort.
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