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CONSTRAINTS ON SMALL FARMERS IN THE PRECISION LAND LEVELING

PROGRAM IN THE PAKISTANI PINJAB
ANSTRACT

One of the major objectives of the on-going Precision Land Leveling
Program, under the direction of the On-Farm Water Management Pilot Project,
is to level small farmer holdings. Based upon an intense cross-scctional
survey of 120 farmers in Punjab, this repert demonstrates that the Precision
Land Leveling Program has been largely in=uccessful in achieving this objec-
tive since its inception in 1976, The sampling was conducted in six major
areas of on-farm water management activity in precision land leveling and
watercourse improven. it Sixty (one-half) ot the farmers sampled had had
precision land leveling work done on their land and received a government
subsidy in the process. The remaining 60 represented fammers who were
aware of the program but chose not to participate, This report analyzes
LI’u- degree to which "small" farmers participated in the program, and iden-
tifies and evaluates the main constraints on small famer participation.

The major benefits and costs of land leveling (b :th primary and secondary,
direct and indirect, pecuniary and nonpecuniary) are identified and evalu-
ated, although no attempt was made to put a monetary value on the benefits,
It is dermonstrated that there are major distinctions between the group of
farmers who participated in the program and the group who was aware of the
program but did not participate, with respect to farm size (ownership versus
operational sizes), education level, degree of status and power in the
village, degree of cash farming and market orientation, Ctype of watercourse,
land fragmentation, tractor and tubewell ownership, and way of hearing
about the program. Finally, the report nakes several recommendations for
improving the Precision Land Leveling Program, including methods to

incorporate small farmers more extensively,
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CONSTRAINTS ON SMALL FARMERS IN THE PRECISION LAND LEVELING
PROGRAM IN THE PAKISTANI PUNJAR

Raymond Z. H. Renfro
assisted by 1
Muhammad Igbal Akhtar Niazi, and Abdul Ghafiar

1. INTRODUCTION AND SCOPE OF WORK
/

In the fall of 1976 the current Precision Land Leveling (PLL)
program, undev the auspices of the On-Farm Water Management (OFWM)
Development Project, began its operations in the Pakistani Punjab with
the expressed purpose of aiding small farmers in the leveling of their
fields toaprecision of 2 cm. The assumption made by the project
initiators was that by and large PLL could make fields more level and
satisfy farmers to a higher degree than the leveling being done through
the traditional method of the Krah and bullock. The On-Farm Water
Management (OFWM) Directorate was established within the Ministry of
Agriculture to carry out the PLL program. It was the goal of OFWM to
reach the small farmers through a cost-sharing or subsidy program.
Under this program farmers owning 25 acres or loss are eligible to
receive a Government of Pakistan subsidy of 5CZ on up to, but uot
exceeding, five acres precision leveled. The subsidy is based on the
volume (measured in cubic meters) of earth moved, and not on the actual
costs incurred. If a farmer owns, in his name, not more than 25 acres
and precision levels more than five acres, he may receive a subsidy on

only the first five acres leveled. Farmers owning in excess of 25 acres

1/Graduate Research Assistant, Colorado State University, Department of
Economics; Sociologist and Agronomist, Colorado State University Water
Management Research Project, Pakistan, Field Staff, respectively.



are not eligible for the cost-sharing program, but may have their land
leveled by a PLL team at full cost to the farmers. This PLL work Is to
be done by OFWM teams throughout the country (in Punjab, Sind and NWFP)
in addition to their other major task of improving watercourses.

By mid-1978, at the latest, it became apparent that the project
was not achieving all of its expressed goals, especially with regard to
small farmers. The demand for precision land leveling often proved to
exceed the supply of land-leveling teams and equipment in mest (if not
all) areas where the program was offered. There could be no doubt that
OFWM was accomplishing one of its major goals; to level land in Pakistan.
However, questions arose as to whether the program was adequately reach-
iny, the small farmer. This observation or "suspicion" was of major
concern to many of those in USAID, the foreign exchange donors of this
project, whose policy dictated that maximum cfforts must be made to
reach and benefit small farmers.

This study was initiated by Colorado State University (CSU) at the
request of USAID with the intent of seeking out and evaluating whether
the program was achieving its objective of leveling small-farmer
holdings, as well as determining why those who were having PLL done and
were eligible for the cost-sharing (suwbsidy) program were doing so.

By evaluating the reasons behind the decision of whether to have
PLL work done or not, this study hopes to disc cer the degree to which
small farmers have opted for PLL, and the reasons why or why not adop-
tion has taken place. Emphasis was placed on the distinctions between

small and veryv small farmers, and between ownership and operational




holdings, tne major perce:vod benefits and costs of PLL,” the farmers’'

perceptions of the PLL teams and of the degree of OFWM participation in

the PLL work, and any problems encountered or perceived in the subsidy
5 program. [he constraints were deemad to be best investigated by means

of a ficld survey. consisting ot farper interviews. The final
tive of this study is to offer suggesvions to improve the project

with regard to its cexpressed

2/1t was not the intent or oxpressed purpose of this study to conduct a
henefit-cost analvsis of PLL. Readers interested in benefit-cost
studies of PLL wmay refer to:

l. Dempster, Thomas H, Precision Land Levelinyg Projcect Interim

Evaluation Report: Sind Province., Unpublished paper available
through USAID/Pakistan and SCS-ULDA/Pakistan. 1576,
) Dempster, Thomas H. Small Private Coantractors and Precision Land

Leveling: A Simulatod Studv. Unpublished paper available through
USAID/Pakistan and SCS=-USDA/Pakistan,

J. Jones, Donald F, cononics of Land Leveling. Proceedings of
Rater Management | \vriculture Seminar. Exxon Chemical Pakistan,
Ferozsons, Karachi. 977,

% Jones, Donald F. WNater Management and Precision Land Leveling:
Economic Analveis. Unpublished paper available through USAID/

Pakistan and SCS-USUA/Pakistan.,

5. Johnson, Sam H., Ch, Muhasmad Hussain, Zahid Saced Khan, and Ch.
Barkat Alil. | The momic f Precision Land Leveling in Pakistan,
Improving Irrigation Water Management on Farms; Annual Technical
Report, Colorado State University, June 1978. Appendix 22,
pp. 0 1-=-514.

6. Khan, Dr. Riaz Almail Land Leveling: Costs and Eeturns Unpub-

e USAID/Pakistan.

lished paper ivatlable




I1. RESEARCH DESIGN AND METHODOLOGY

Since one of the major objectiver of the PLL project is to aid the
small farmer, special emphasis was given to the small farmer in Ul
questionnaires, * out of a total sample size of 120, the design of the

saspling was that all were to have Eeen from small farmer populations,
 §

For the purposes of this study a small farmer is defined as one whose

ownership land holding is not gyeater than 25 acres, in compliance with

1

the Covernment of Pakistan's definition. This is also in actordance with

the definition of a small farmer adopted by OFWNM, insofar as eligibility
‘or the cost-sharing program for PLL is concerned. However, it was fel!

necessary by the author to add the further distincrion of "wvery all
farmer to those of the "small" and "iarge" farmers, whereby a v

farmer is one whose farm size (either In terms ol ownership or opera-

tional size of holding) is less than 12.5 acres. In the view ol most

of CSuU, SCS, and USAID members in Lahore and Islamabad consulted,

a land holding of loss than 12.5 acres could be alequately serviced by
v 12.5 avres

a one-bullork team, while holdings significantly In excess

would necessitate the use ol Wo Oor more bullock teams. since the

typical smaller farmer was viewed ds owning only one bull ean,
follows that for this purpese an appropriate definition of a ver 1

farmer is one who operates iess than 12.5 acres,

i ho aia " \
t y ) S NECeSSAT

before proceeding further in this vein, it becom

11 ¢ ¢

digress briefly In order to explain the differences

ind operational size of holdings, and the significance of thi

j/Copies of the questi-nnaires appedr in Appendix H. : istinct
questionnaires were used; onc for those who had had Pl ]
received a subsidy: and | other for those wh

e DUl WD Were WAl Wi {15
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distinction in Pakistan. Ownership size refers to the amount of land vhich
is in the possession of a person, in his or her name only. The records of
who owns what land are kept in the sub-district (Tehsil) courts as well
as the district couvrts. Whereas we would expect that they are readily
available through the local Patwaris (Revenue Department "rax-collectors")
and through the land owners themselves, both farmers and OFWM perscanel
told us that this was not the case, and that relfable records of land
ownership are often not readily avallable.

Operational size refers to the amount of land which is actually
farmed by the individual concerned, which {s more often than not in
excess of owntrship size. Land reform and land ceiling legislation in
Pakistan heralded in an era of subdivisicn of land holding: in the names
of sons, daughters, wives, and other family members in order to evade
surrendering land to the government for redistribution--a practice that
cuntinues into the present. Add to this the prevalent custom of land
holders in their final will and testaments to divide their lands among
their sons, while only one or two brothers in a family commonly remain
in the village and farm the land; and it becomes apparent wny operational
size vsually exceeds ownership size. Quite simply, farmers are operating
land beyond what they solely own in their names (i.e., in their brothers',
sisters', sons', daughters', wives', etc., names), and are basing their
incomes on the produce and rent of all or most of this land. If several
brothers own land jointly, but oniy one or two brothers are actually
farning the land, it is common for the non-farming borthers to receive
a certain minimal share of the produce.

Also inclusive in the operational siz¢ category is any land

that is rented-in (rented from others) for farming. It is' possible for
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ovaership size to exceed operational size. Those landholders who allow
their relations to farm and live off their land, or who rent out all
or most of their land to others may have an opeérational size holding of
zero, or at any rate considerably less than their ownership size holding.
However, when interviewing farmers it is almost alwavs the case that
their operational size exceeds their ownership size. It is for this
reason that what is commonly referred to as "farm size" is what this
author has hereby defined as operational size. The distinction between
ownership and operational size becomes very important when discussing
whether a farmer is large, small or very small, and is repeatedly
utilized in the ensuing discussion of precision land leveling.

Since operational size of holding is very difficult to ascertain
and substantiate from farmers, government programs geared toward small
farmers are usually based solely on ownership size. It is this author's
observation, however, that even ownership size is very difficult to
accurately ascertain due to the ease with which records can be manipu-
lated, Because government policy pavs attention only to ownership siza,
whenever farm size is discussed in the course of this paper both owner-
ship and operational size distinctions will be presented. The hope is
that by so doing both those who prefer to define farm size in terms of
ownership and in terms of operational size will be satisfied.

Not only is the distinction between ownership and operational size
of holding a matter of some controversy, but also a matter of consider-
able controversy is the definition of a small farmer in Pakistan, For
the purposes of this study we have used the Government of Pakistan's

definitiun of a small farmer as one who owns (in his name alone) 25 acres

or less, and a large farmer as one who owns greater than 25 acres. The




"very small" category of less than 12.5 acres was added to attempt to
obtain a higher degree of resolution within the smzll farmer category.
It is by no means intendid to address or dispel this controversy.

Since this study was to be completed in the relatively short period
of three months (June-August, 1979%), and also due to the fact that funds
available for the hiring and training of researchers were limited, a
sample size of only 120 was driwm. The effect of the annual monsoon on the
logistics of traveling to willages and interviiwing farmers was also a
constraint on thz sample size. The time and lopistic support constraints
did not allow the survey to include a sampling from the provinces of
Sind and NWFP. The constraints on small farmers in PLL may very well
differ between the provinces. The questionnaires were pretested during

a week-long fact-finding trip in the areas where the PLL program was

operating. Farmer responses elicited during this trip revealed the major

reasons cited by farmers in all of the three farm-size categories for
not having PLL done, as well as the major benefits and costs as perceived
by those who had had PLL work done, and who participated in the cost-
sharing program. This facilitated the formation of a final question-
nalre which is shorter and more to-the-point than the pre-tested version.
The confidence that the major constraints were being addressed in the
survey also provided justification for utilizing a sample size of 120,
with little or no sacrifice to reliability. It was hoped that a general
trend-pattern would be adequately revealed by the chosen sample size,
and the results showed this to be largely true.

PLL. has been operating in eight major locations in the Punjab prior
to October 1978, as reflected by the existence of eight OFWM Area Team

Offices. Since October 1978 seven more OFWM Area Team Offices have




begun PLL work but these were viewed as deing too recent in operation to
be of effective use in this survey. At the time of this survey the cur-
rent PLL program was only three vears old which made adequate evaluation
very difficult. Consequently, one of the major limitations of this study
is that it (s evaluating a program that has been in existence for a
relatively short period.

Of the eight "older" teams (those doing PLL prior to October 1978),
five fall under the juriadiction of the OFWM Cocrdinator Office (C,0,) in
Faisalabad, and three are supervised biv the OFKM Coordinator Office in
Sahiwal, The five "older" Area Team Offices (A.T.0.) in the Faisalabad
region are located in the Tehsil centers of Faisalabad, Jaranwala, Toba
Tek Singh, Samundari, and Chiniot, All but the last are in the Faisalabad
district of Punjab whereas Chinfot is in the Jhang district. The three
Yolder” A.T.0.'s in the Sahiwal region are located in the Tehsil centers
of Sahiwal, Chichawatni, and Khanewal. Sahiwal and Chichawatni are
located in Sahiwal district and Xhanewal f£s in Multan district.

Of the total sample size of 120, sixty were drawn in each of the
Faisalabad and Sahiwal areas. This was done even with the awareness that
more acres were being precision leveled in the area serviced by the
Sahiwal C,0. than in all the areas sgrviced by the Faisalabad C.0. Since
there are only thres "older" arca teams in the Sahiwal area, for the sake
of even distribution of the sample, aaly three of the "older" area teams
in the Faisalsoad area were selected: Jaranwala, Toba Tek Singh, and

Chiniot. Samples were not drawn from the immediate Faisalabad area

since the influence of access of farmers in this area to the Agricultural
University was not viewed as being tvplcal of PFunjabi farms. Samples

were not drawn from the Samundri area biecause of its close proximity




to Teba Tek Singh, and it was felt that a sample from one of these
areas was sufficient. In each of the six areas chosen for sampling, an
equal number of those who had adopted PLL and of these who had not (Na
PLL) would be interviewed.

Since the primary objective of this study is to det¢rmine the major
conecraints of small farmers, nc effort was made to draw : sample from
larger farmers who were no! eligible f4ir participation in the cost-
sharing program, i.e., thos¢ whose ownership size is greaster than 25
acres, even though considerable PLL work has been done on farms within
this category. However, it was to be expected that some farmers would
be eligible for the subsidy, i.2., size of ownership is 25 acres or less,
whose total operational size is greater rhan 25 acres. Likewise, no
effort was made to include tenant farmers, since the fact-finding tour
revealed that no tenant farmers were leveling land not in their own
possession. The basis upon which the sample was selected is presented
diagrammatically below (sample size is given in parentheses).

Random sampling trok place only within the bottom line of categories
of very small and small farmers, Sample farmers were selected from lists
made available by the USAID Mission Office in Islamabad of all farmers
who had PLL done and were eligibie for a subsidy. The original lists
are avallable in the OFWM Coordinator Offices in Faisalabad imd Sahiwal,
Selection of five very smal! and five small farmers from each of -;he six
selected areas whe did not have PLL work done had to be made as randomly
as possible in the field, since ro records were available for farmers in
this category. The methods used in sample selection for both PLL and
No PLL categories of farmers were as follows: (1) From the available

lists, seloction was made at random by assigning each farmer a number
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and using a random numbers table., Five very small and five small farmers

from each of the six PLL team areas were selected, If the person selected

was not the furm operator but owner in name only, the operator was inter-

viewed. If the person selected happened to be a female, an attempt wac

made to locate her husband or father for interview. (2) Three to five

alternates were selecrzed at random from the available lists, in the

very small and small farmer categories, in case some of the farmers

selected were not available. (3) Every attempt was made to search out

3/During the pratesting of the questionnaires it was apparent that it
would be impractical to attempt to inverview women. Pakistani villagers
we encountered generally did not favor our inquiring about village

women whom we wished to interview, especially if the women concerned
practiced purdah. Apparently none ¢f the women included in the OFWM
lists actually farmed the land
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and interview as randomly as possible five vcry small and five small
farmers from each area who had not had any PLL work by selecting
neighbors of farmers who had PLL done. Whenever possible, when a very
small (small) PLL farmer was interviewed, a very small (small) No PLL
farmer who was aware of the program and in the same village or chak was
also interviewed.

Through mid-1978 there was a total of 682 farmers in the six
areas concerned who had had PLL done and were eligible for a subsiay
(Jaranwala 96, Chiniot 81, Toba Tek Singh 101, Sahiwal 162, Chichawatni
78, and Khanewal 164). Out of these 682, 60 were selected for inter-
viewing, or about 9% of the total.

Data obtained by Dr. §. Plunkett of USAID for the author from the
National Fertilizer Corporation of Pakistan indicate that there are
approximately 242,850 farms in the six areas where our sampling occurred,
Of these, about 102,240 were farus compleiely owned (42Z), 65,840 were
operated by owner-cum-tenants (27%), and another 74,768 by tenants (31%).
Our sampling of No PLL farmers oaly included those in the "pure" owner-
ship category (since no tenant or tesant-cum-owner farmers were surveyed),
and mainly those in the very small and small farm-size categories, More
importantly, the specific population of No PLL farmers is only those who
are aware of PLL for which, more importantly, overall data is, of course,
unavailable. According to the same NFC data, some 95,248 farms (or 937)
in the "pure" ownership category were below 25 acres in size, while
6,995 (or 7%) were above 25 acres. Out of these 95,248 farms, 60 were
selected for interviewing in the No PLL category of farmers, or less
than 0.1%Z of the total farm population, This census NFC data is, of

course, highly suspect and may be taken only as a very rough estimate,
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but it does nevertheless, iilustrate that the sample population from
which the No PLL sample farmers were drawn is very large, and that our
sampling of No PLL farmers is, statistically speaking, much less reliable

than our sampling of PLL farmers.

DATA COLLECTION

Whenever possible, the above method of sample selection was followed
in the field. Extensive use was made of the lists of randomly selected
PLL alternates, since fn all areas the lists of the first ten farmers
to be interviewed were exhausted with many of these farmers not being
located. Seeking out and futerviewing No PLL farmers proved to be a
relatively easy task as compared to locating and interviewing the PLL
farmers froa our selecrion lists., This was because No PLL farmers were
relatively more abundant than PLL farmers, and because many of the PLL
farmers on our lists simply could not be located.

The English questionnaires were translanted into Urdu (copies of
which are not included in this report, but which may be obtained upon
request from the author) in order that the authur's two research assis-
tants could fully understand the nature of the questions being asked and
che types of answers given. Considerable time was spent in developing
the techniques needed for the interviewing. The Urdu translation of the
questionnaires helped clarify exactly what questions were being asked,
even though almost all of the interviews were conducted in colloquial
Punjabi. The pre-testing revealed the types of answers that farmers
tend=d to give to the guestions asked. It became obvious at an early
stage that some of the questions being asked were "leading"” in nature.
It was decided that the answers to these types of questions were generally

unreliable and therefore they should not be used. For example, in the
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pre-test questionnaire we asked farmers what benefits they realized from
PLL, and in so dring proceeded to present a leng list of benefits which
we thought were important benefits from PLL to the farmer. In response
to this list 7armers quickly said that they had experienced all the bene-
fits cited. We were then faced with the dilemma of deciding which bene-
fits they, in fact, realized and to what degree these were important.

In order to avoid leading questions, we attempted to get farmers
te elicit responses in their own words, Through the use of an inter-
viewing technique loosely called "probing," we were able to take a
farmer's initial response to a question and explore it further, verifying
whether it was a truthful response, whether there was more to the answer
than at first elicited, the degree of importance of the response, etc.
Occasionally, during the course of an interview, a farmer would contra-
dict an earlier statement, and verifivation of the correct response was
then made. The questions relating to owmership and operational size,
degree of cash farming (percentage of crops soid or traded), degree of
market orlentation, water supply, type of watercourses, land fragmenta-
tion, sons for not doing PLL (No PLL farmers only), and benefits,
costs, and degpree of OFWM participation in PLL work (PLL farmers only)
were probed in detail to insure accuracy. Because probing became so
much a part of the process, each interview presented the interviewer
with a new set of problems and challenges. While the average time for
an interview was one hour, some interviews took considerably more time
based upon the degree of difficulty in eliciting responses and verifying
them. Every effort was made to accommodate the farmers and to allow
them a free expression of ideas, and to not in any way pressure or

embarrass them during the course of an interview., However time consuming,



it was felt that this paid great dividends in terms of reliability of
data. We found that most farmers were more interested in talking about
the improvement of their watercourses than about PLL, and as a result we
often had to listen to complaints about waterconrses and field farmers'
fnquiries in this regard to the best of our abilities prior to or in the
course of any discussion about PLL. The autliors are of the opinion that
because we were by and large independent of any government organization
(Pakistani or American), and because we impressed this fact upon the
farmers that we met, we were, in all likelihood, more successful in
eliciting accurate farmer responses than if we nad been representatives
of any governmeni branch.

Random selection of farmers who had had PLL was made on the basis
of the lists made available from OFWM, These lists contained the
farmers' names, village, or chak numbers or names, total acres owned
(based in the beginning on official, patwari-approved records, but later
sheerly on individual farmer responscs and testimony), total acres pre-
cision leveled, total acres cost-shared, date PLL work was completed,
and the volune (m‘) of earth moved. Since all farmers on these lists
had supposedly received a governmental subsidy, it follows that they
were all owners of not more than 25 acres. However, during interviews

we found numerous discrepancie) between what the OFWM records told us

and what the farmer told us, as demonstrated in Table 1, Based upon the
OFWM records we selected a total of 30 very small PLL farmers to inter-

view and 30 small PLL farmers. However, based upon farmer responses,

there were only 17 farumers in the very small category, 29 in the small

sategory, and a surprising 14 farmers in the large category. Accord-

{ing to farmer responses, some 231 of the rotal interviewed were




Tabie 1. Number of farmers sampled in very small, small and large farm size categories.

PLL 3 No PLL
3 1 2 3 1 3
Ownership Ownership Operational Ownership Operational
(Farmer) (OFWM) (Farmer) (Farmer) (Farmer)
V.Sm. Sm. Lg. V.Sm. Sm. Lg. V.Sm, Sm. Lg. V.Sm, Sm. Lg. V.Sm. Sm. lg.
Jaranwula 3 6 1 5 5 0 2 3 5 5 5 0 4 3 3
Toba Tek Singh 3 3 4 5 5 0 O 0810 5 4 1 2 4 4
Chiniot 360 1 5 5 ORCESs 1 6 3 5 5 0 42226 2
Total
Faisalabad _ Q1SN0 e==15wa] 580 3 918 15 Seld 1 8513 9
Sahiwal 5 4 1 5 5 0 1 5 5 5 n 5 5 0
Chichawatni 3 5 2 5 5 0 ly 6 5 3 2 3 4
Khancwal 0 5 5 5 5 0 =2 8 5 4] 0 Sy =) 3
Total
Sahiwal = 8 14 8 by ARy Y 11019 15 13 2 1219 D=
Total
Farmer. - 1782295014 30 30 0 4 19___'.‘.7 sfo) Ly 3 2052240226

1/Owmership category according to information given to acthors by farmer.
3_/(}1-'m-rship category according to OFWM records.
3/0Operational category according to informition given to authors by farmer.
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ineligible for participation in the cost-sharing scheme, but had
nevertheless participated. It became apparent that these discrepancies
must be due to one or more of the following: (1) farmers misrepresenting
information to us and telling OFWM the truth; (2) farmers misreporting

to OFWM and telling us the truth; (3) farmers misreporting Lo both of us
and concealing the truth; (4) farmers truly did not know their degree

of land ownership, and anything they said was unreliable; or (5) OFWM

was misreporting information on their records. We did not make extensive
efforts to pursue this issue by asking the farmevs why what they told

us and what the OFWM records said were in disagreement, as we were veluc-
tant to challenge or eabarrass the farmers. We felt this would hinder
the accurate and easy completion of the interview. We did not atvempt

to settle this issue, because this would then raise the farmers' suspi-
cions that perhaps we really were OFWM representatives, since we obvivusly
had access to their records, and were lying to them earlier in our
assertions that we were not government representatives. Due to our
confidence in the "probing" technique, we felt it very unlikely that
farmers were misreporting to us to any great extent. It is for this
reason that whenever we refer in the report to ownership size, we are
referring to only what the farmers told us. and not to what the OFWM
records indicate.

It was our intention to interview a total of 30 very small No PLL
farmers and 30 small No PLL farmers, but as Table 1 shows. we did
interview three large No PLL farmers. This was because of their close
proximity to certain PLL farmers interviewed and because of their
rather well-informed awareness cof the PLL program.

In terms of operational siie categories, Table 1 reveals that we

aterviewed a total of only four verv small PLL farmers, 19 small PLL
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farmers, and a remarkable 37 large PLL farmers. Of the total of 60
No PLL farmers interviewed, 20 were very small, 24 small, and |l6 large in
terms of operational size.

It should be realized that any comparisons made In this study between
PLL and No PLL farmers may tend to be biased, since we found that the
sample of PLL farmers have larger farms than the OFWM records indicate,
while the No PLL farmers selected are actually smaller farmers. There-
fore, when comparison is made between the education levels (or any other
factor) of PILL and No PLL farmers, we are to some degree comparing the
education levels of larger versus smaller farmers. If earlier recog-
nition of this discrepancy between the acres owned as told to us by
farmers and what the OFWM records indicated had been possible, this
problem could have been corrected by interviewing a No PLL farmer in
the identical ownership size categorization of any PLL farmer inter-
viewed, Since the problem was not recognized at an early stage, we were
unable to adequately correct for this, and many of the tables presented
reflect this bias, or "skewness" of the sample.

HYPOTHESES TESTED BY THE QUESTIONNAIRES

In designing the questionnaires we hoped to adequately test the
following three major groups of hypotheses.

Farm Size and Farmer Categorizaticns

1. Larger farmers, both in rterms of ownership and operational size,
get more PLL done and thus collect more subsidy than smaller farmers.
In fact, the sampling design does not permit a rigorous test of this
hypothesis but several important related results were evident.

2. Ownership size varies greatly from operational size in general,

and considerably more so when dealing with PLL farmers than with No PLL

farmers.




PLL farmers gencerally have more formal education than No PLL

3%
farmers.

4. PLL farmers are generally more likely to bé located on improved
watercourses than urisproved watercourses, and in this way have easier
access to OFWM information and personnel. Also, larger PLL farmers
tend to be located more on improved watercourses, and smaller PLL farmers
on unimproved watercourses.

5. PLL farmers are wmore likely to be on improved watercourses than
No PLL farmers.
6. No PLL farmers generally have more fragmentation of land
holding than PLL farmers.
1. PLL parcels (location sites) are generally more prevalent at
the tail of any watercourse, wheére water is in starcer supply.

8. PLL farmers generally sell or trade more cash crops than No
PLL. farmers; i.e., No PLL farmers are more likely to be subsistence
farmers.

e PLL farmers are generally more part-time farmers than No PLL
farmers.

10. PLL farmers are less dependent on the farm as their soleé source
of income than No PLL farmers.

11. PLL farmers generally own their own tractors and No PLL
farmers do not generally own tractors.

12. PLL farmers are more likely to own tubewells than No PLL
farmers.

13. PLL farmers generally have a perceived lack of water, and for
this reason desire PLL: No PLL farmers feel they have sufficient

quantities of water.
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Constraints on Farmers in the PLL Program

76. No PLL farmers are aware of the program but have not attempted
to participate in the program.
7. The reason iven for not doing PLL are related to tarm size,

legree of cash farming (percentage of crops sold or traded), cducation
level, type of watercourse, tractor ownersiilp, imnd the percentage of
water needs met in both cropping seasons,

98. The source of future PLL (hypothetical questi m) is different
for PLL and No PI farmers.

TR There are no easy credit arrangements avaa ible for PLL.

10. OFWM personnel visit PLL tarmer within on ear of Uh
work and inspect the t : recision leveled,

( X nd t t ecach of the above hypotheses, Tadies ive been




A statistical chi-square test of significance was then run on each
table, with the help of the desk-top Hewlett-Packard, Model 98257 com-
puter at the CSU/USAID office in Lahore. The general formula for using
the chi-square test of significance (in analysis of counts or frequencies)
is: -
sk i (Ob-Ex) "~
: &x
where Ob is the observed value for each of two or more classes and Ex is
the corresponding expected value. In this study both two and three (two=-
way and three-way tests) classes were analyzed, For those cases having
only 1 degree of freedom a correction factor was used called the Yates
Correction for fontinuity, Where appropriate, main effects were tested
assuming that the expected values would be equally distributed within

classes. For two-way interactions the expected values were calculated

bv the formula:

where R, C, and T are the row, column, and total sums respectively.
Unfortunately, no examples of three-way interaction tests were found in
the references cited in the footnote below. Therefore, the expected
values of three-way interactions had to be devised and experimented with.

The formula used for calculation of these expected values was:

“l I'l._r n,
2 Ly PERESY (T
i ks \iik s ‘itk )
}- = -.I:-l—_ ).-.._.__. -....._.._—-‘-1 —
= n n n n, NN
Bl Gy i L Sea G i BT S S
; g=1 g=1 WK gap kmp MK gay ke 3

4/Little and Hills, Statistical Methods in Agricultural Research,

University of California, Uavis, 1972. Chapter XVII.
Snedecor and Cochran, Statistical Methods, 6th Edition, lowa State

University Press, 1967, pp. 20-26, 209-212, 215-220, 236-240.




where Yijk represents the cell for which the expected values are to be
calculated, s ni and ny are the levels of factors i, §J and k,
respectively, and T is again the m of all observations. With regard
to both two-way and three-way interactions, in cases where there are
cells in a table that have values of zero, or near zero (i.e., less than
five), the chi-square tests become less rigorous and more of an

approximation.
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I11. RESULTS AND DISCUSSION

FARM SIZE AND FARMER CATEGORIZATIONS

Before initiating a general discussion of the effects of the PLL
program on farmers, it will prove useful to highlight some of the major
characteristics and distinctions between those farmers who have had PLL
work done and received a subsidy (hereafter abbreviated as "PLL") and
those farmers who did not have PLL done but were aware of the program
("No PLL").

The first hypothesis made in the course of this study was that
larger farmers, both in terms of ownership and operational size, are more
likely to have PLL done than smaller farmers. The original design of
this study would not provide for a direct test of this hypothesis, par-
ticularly in the case of ownership, as the sample was stratified accord-
ing to farmm ownership size. However, interactions between PLL, farm
size, and other factors such as education, are of considerable interest.
The second hypothesis made was that ownership size varies greatly from
operational size in general, and considerably more so when dealing with
PLL farmers than with No PLL farmers. The second hypothesis was based
upon the assumption that there was more incentive for PLL farmers to sub-
divide their land holdings among many land-owning relatives in order to
more effectively avoid land ceiling legislations and to take advantage
of government cest-sharing programs aimed at "small" farmers {(including

the PLL program).

Table 2 addresses these two hypotheses, This table reveals several

-

points of interest. There is a noticeable difference between the mean

and median farm sizes of PLL and No PLL farmers. The mean acres owned

by PLL farmers (25,9) is slightly less than twice the mean acres owned

bv No PlL farmers (14.5). Median ownership values, however, show little
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variation (15.5 for PLL and 12.5 for No PLL). The contrast in mean and
median values illustrates that the mean values are being influenced by
a few very large farms. It should be remembered that this is not, in
fact, a test of farm size as related to whether or not the farmer was
likely to have PLL performed, as the samples were selected by farm size.
It is ipstead a confirmation of a somewhat different hypothesis, that
farmers report larger ownership to an independent investigatoi chan is
reflected on the OFWM records for PLL.

When looking at operated values, the contrast becomes more striking:
the valuc of mean acres operated is over four times as great for PLL
farmers than for No PLL farmers. Median operational values reveal that
PLL farmers operated approximately three times greater area than No PLL
farmers. These contrasts petween PLL and No PLL farmers are more distinct
and variant in tne Sahiwal area in comparison to the Faisalabad area. It
should be remembered that the mean and median values given here for No
PLL farmers are by no means vepresentative of all No PLL farmers. For
one thing, the No PLL farmers were not ideally randomly selected, and for
another, we stratified our sampling by choosing half of the No PLL
sample from the very small and half from the small farm size categories.

In fact, according to the same NFC data cited earlier in this
report, some 87% of all farms controlled by "pure” owners in the Jaranwala
area arc in the very small category, 11%4 in the small category and only
2% in the large category. However, since very little is Kaow. about the
collection of the data, it is highly possible vhat these are also sus-
ceptible to under-reporting or artificial division of land. In Tobn
Tek Singh we find 78Z in the very small category, 154 in the small cate-

gory and 74 in the large category. In Chiriot, there are 64% very small,

20% small and 16% large. In the combined arcas of Sahiwal and Chichawatni
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there are BULZ very small, 14% small and 6% large. In fhanewal, there are
78% very small, 171 smail and 57 large. If we consider all farm cate-
gories in these areas (owners, owner-cum—tenants, and tenant farmers) we
find for Jaranwala: 761 very small, 19%Z small and 5% large; Toba Tek
Singh: 687 very small, 23Z small and BZ large; Chiniot: 59Z very small,
28% small and 14% large; Sahiwal-Chichawatni: 64%Z very small, 26X small
aud 94 large; Khanewal: 684 very small, 24%Z small and 72 liige.

Table 2 also reveals the sharp contrast between acres pwned and
acres operated as reported to us by farmers., The percentage difference
reported by all farmers between mean acres owned and mean acres operated
for PLL farmers was nearly 300%, whereas it was less than 100X for No PLL
farmers, Likewise, the percentage difference between median acres owned
and operated for PLL, farmers -5 approximately 200X, whereas it was only
282 for No P11l farmers. Within the category of PLL farmers, the percent-
age differences were most striking in the A.T.0.'s (or tehsils) of Toba
Tek Singh, Khanewal, Chichawatni, and Sabhiwal, and were least divergent
in Chinfot and Jaranwala.

Although it is difficult to draw too many conclusions from this
table, it is apparent that theve are relatively large farmers doing PLL
(and receiving a subsidy) in the areas of Khanewal, Toba Tek Singh,
Chichawatni, and Sahiwal. Looking at median values, which are perhaps
more reliable and/or more representative than mean values, we see that
out of all the A.T.0.'s only the PLL farmers in Sahiwal fall into the
very small category for ownership size, and that the PLL farmers in
Khanewal may be categorized as large farmers (with a median ownership

value of 37.5 acres). When looking at median operational sizes for PLL

farmers, we see that farmers in all tehsils or A.T.0. areas, with the
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exception of Chiniot, fall into the large category. Khanewal PLL

farmers may even be termed "very large' with regard to median operational
size (with a median operated area of 111.2 acres).

It was noted earlier that numerous discrgpancies were found between
the information on acres owned that the OFWM records indicated and what
the farmers told us. There were also noticeable discrepancies between
what the OFWM records indicated and what farmers told us in regard to
the number of acres precision leveled. These discrepaucies between the
OFWM records and farmers-informants with regard to both acres owned 7nd
PLL acreages are demonstrated in Table 3 with the use of mean values.
with regard to acres owned, Table J illustrates that for all PLL farmers
surveyed there was a discrepancy of 95% between what farmers told us and
what the OFWM records reported. In other words, farmers told us that
they owned almost twice as many acres as the OFWM records indicate. Thas
discrepancy is most noticeable in the Khanewal area (3602 difference),
and least noticeabl¢ in the Toba Tek Singh area (152 difference).

With regard to acres precision leveled, there were noticeably fewer
discrepancies between the OFWM records and what farmers reported to us,
Overall, there was only a 46X difference, or, in other words, what
farzers told us was only half as much in excess of what the OFWM record
indicated. However, there were high discrepancies in the Khanewal and
Chiniot areas, no doubt in part due to the farmer's tendency to report to
us all the acres precision leveled in terms of his operated, and not
sheer ownership, holding size, Attempts to correct for this, both
through the probing technique when interviewing farmers and by summing

PLL acreages of joint family members from OFWM records-lists, were nol

always successful,
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Table 3. Mean acres owned (PLL onlv) and mean PLL acreages,
(Farmer vs. OFWM, and percentape Jitference?)

e e i e e g n e — s e e t— e

Mean acres owned (PLE onta) ! “ean PLL aoreages
Yarrer OFDT Difterence poiarter O Ditference
— OSSR S
Jaranwala o, s il.s it 9.1 S 17
Toba Tex Sinph 21045 18.6 15 [ Faol -19

Chariot 18.8 12.1 55 6.7 3.4 96

Total

Faisalabad 42 7.8 7.4 6
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L d
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Khanewal

Total
Sahiwal 31.9 12.5 155 10,0 4.8 109

Total
Farrers 25.9 13.2 95 8.9 6.1 L6

e e i A e it . v

* difference is defined as Farmer minus OFM, divided by OFWM,
e

meltiplied b INT,

1/Mean ownership area according to information viven to authors by
farmers,

2/Mean ownerstis arca aocerding te OFWY records,

5_/.‘!0:!:‘. deres yrecision leveled according to infermation pive te auathors
By Tarmers.

ﬁ/.‘!can acres precision leveled according to OFW records,
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The third hypothesis developed in the course of this study was that
PLL farmers are generally more (better) educated than No PLL farmers.
To determine this, farmers were asked at what level they had stopped
their education. Three major categories were utilized: none (no formal
education at all), Primary plus Matric (spanning grades 1-10, and inclu-
sive of passing the Matriculate exam), and Above Matric (including the
F.A., Bachelor and Masters levels). The results are presented in Table 4.
The table is, in fact, a four-way analys!s demonstrating the effects of
PL. vs. No PLL farmers, education levels, ownership size categories, and
operational size categories. Both two-and three-way chi-square tests of
significance were run in order to demonstrate the various effects which
variables in the table have upon each other. The results of the chi-square
tests are presented below the table in tcrms of the variables upon which
the test was run, che resultant chi-square (12) value, the number of
degrees of freedom (df), and the level of sigaificance (s.1.). Only
those s.1. values of 0.1, 0.05, 0.01 and 0.001 were treated as being
signi’icant. Those values (and tested variables) not viewed ac signifi-
cant are so indicated by the symbol "NS" in parenthesis.

Chi-square tests on the data in Table 4 read that PLL and No PLL
farmers vary with respect Lu‘uwncrship and operational size categories
at the 54 and 0.1% significance levels respectively. This, more or less,

verifies the results presented in Table 2 on mean and median farm size.
P

i?hnly formal education was considered, even though it was recognized

that there are other measures of education, especially with regard to
agriculture. Among these are knowledge of cropping and agroromic
techniques, knowledge and utilization of more modern technologies, etc.,
which may better serve as measures of a farmer's depgree of 'progressive-
ness.'!" Unfortunately, we failed to take into account the aspects of
informal education in the course of the survey which would have enabled
another and perhaps more accurate evaluation of progressiveness.




Table 4. FEducation and tars oize (PLL vs ho. P11) - anumber of farmers.

Sone Primary Above  Tota! None Prirmary Above  Total

() + matrie (0) + matric
matric matric
Ownership size
Very small 3 10 4 17 13 14 3 30
Small t 17 10 13 7 19 1 27
large 1 5 4 10 0 3 0 3

Total
farmers 10 32 18 60 20 36 4 60

Operacional size
Very small 1 1 2 4 11 8 1 20
Smail 5 10 4 19 6 16 1 23

Larye 4 21 12 37 i 12 2 17
Total

farmers 10 3.2 18 60 20 16 4 60
PLL/No PIL vea., Ownership sines .‘ = 7,905 2df s.1.

PLL/%e PLL vs. Operational size: o= 1804550 Ndf N, l. (H)l
PLL/No PLL ves. Education: v 12,4578 2dt s.le=oi)]
Ounership size va, Plucation: om0 5104 Ady S. 1.7 .91(NS)
Operational wize va, Plueation: vom TAL101 0 Add s.la7.01

PLI/%o PLL va. tramiership sioe v, )

ducation: o 9, 188 Ady Sel.=.50(NS)
PLL/%o PLL v, Operational size vs, _

tducation: Vo 5,146 AdE s 1.=.50(NS)

1
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The PLL and No PLL farmers are also shown to differ with respect to
education at the 1% level of significance. There were approximately an
a7ual number of PLL and No PLL farmers in the Primary plus Matric cate-
gory, but there were significantly more PLL farmers in the Above Matric
categecy as compared to No PLL farmers; and significantly less PLL
farmers in the None (no education) category. There was no significant
relationship demonstrated between education and ownership size, tut
education was related to operational size at the 12 level. This indi-
cates that when looking at operational size of holding, large farmers
(both PLL and No PLL) tend to be more educated than small and very small
farmers, and that very small farmers tend to be relatively less educated
as compared te small and large farmers. Analysis of the three-way rela-
tionships (between PLL/No PLL, ownership size, and education, and
between PLL/No PLL, operation size, and education) revealed nothing of
significance. Whereas there was a significant relationship between
education and operational size for all farmers, there was nothing of
significance when this test was extended to include the distinction
between PLL and No PLL farmers.

As was pointed out earlier at the end of the Data Collection
section, there is a problem of bias or skewness of the sample with
comparison between PLL and No PLL farmers. Consequently, the higher
ecucation level of PLL farmers reflected in Table 4 can be largely
explained by the larger farm size of PLL farmers. If smaller (larger)
PLL farmers were better educated than smaller (larger) No PLL farmers,
then we would expect significance in the three-way interactions. Be-
cause there was no significance shown in the three-way interactions, we
are unable to say that smaller (larger) PLL farmers are better educated

than smaller (larger) No PLL farmers.



In summary, PLL fammers were demonstrated to be better cducated
than No PLL farmers. HEowever, larger famers in general were shown to
be better educated than small farmers, and we could not demonstrate that
PLL farmers at the same farm size were better educated than No PLL
farmers (three-way interactfion).

The fourth hypothesis of this study speculated that PLL farmers are
generally located more on improved than on unimproved watercourses, and
in this way rore readily come into contact with OFWM personnel who are
the ones improving the watercourses and who can inform the farmers about
the PLL program. Also, the hypothesis was that it is large PLL farmers
who tend to be on improved watercourses (IWC), whereas wery small PLL
farmers tend to be on unimproved watercourses (UIRC) .

The results, as presented in Table 5 effectively refute the hypoth-
escs that PLL farmers are generally located more on improved than on
unimproved watercourses and that it is larze PLL farmers who tend to be
on improved watercourses, whereas very sm 11 PLL farmers tend to be on
unimproved watercourses. However, rable 6 reveals that there is more of
a tendency for farmers on improved watercourses to do PLL than is apparent
from the sheer distribution of land on unimproved versus improved water-
courses. It was found that 63% (or approximately two-thirds) of all PLL
farmers were found to have their land on unimproved watercourses. This
would seem to suggest that farmers were more inspired to do PLL based

upon other considerations than mere presenve of land on an improved

watercourse. However, this information only refutes the hypothesis that
PLL farmers tend to be located more on improved than unimproved water-
courses, but it does not cffectively address the question of whether

leveled parcels tend to be more on improved or unimproved watercourses,
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Table 5. Number of faroers with regard to type of watercourse and famm
size (PLL ornlv)-=-corner percentages.

Izproved Watercourse  Unimproved Watercourse Total
N ) o .) No (%)

Oanership Stee

Very small (15) 9 (17) (33)

oo

Suall {17) 17 (33) (50)
Large 2 ) 7 13) (17)

[V, I te
e e & <

Total 19 (37) 33 (63) (100)

Operational Size

Very s=all 3 ( 6) 1 (2) 4 (8
Small 9 (17) 7 (13 16 (31)
Large 7 (13) 25 (43) 32 (62)

Total 19 (37) 33 (63) 52 (100

T e f s.1. = 0.50 (NS)
f s.l. = 0.05

Ganership Size  vs. IWC/UTWC: 7 = 1.648
vperational Size vs. IWN/IUWC: o = 8.2

Table 6. Number of watcrcourses in the 60 villages surveved and nuzber
of precisicn leveled narcels with regard to type of
WALC U OUTse==Taw pelteenlages.

Total Watercouraes in Villages Total Precision Leveled Parcels
1sC Ul ol Lic UIwe Total
O O N O O No o (L) Koo () N (W)
19 2Dy is3y (Tyy o 182 {100) 26 (37) 45 (o3 71 (100)

Expected nuzber of parcels on INC: (.21)(71) =
Expected nurber of parcels on UINC: (.79)¢ 7)

15 parcels
36 parcels

H

Expected vs. actual nusher of parcels (IWC/UIWC): - o= 9.26 1 di/s.1. = 0.01


http:nun-e.br
http:atercwurs:'--r.ow

This question touches on a much broader controversy prevalent in
discussions of OFWM in Pakistan, and the relationship between PLL and the
improvement of watercourses. Une argument is that the two programs of PLL
and improving watercourses are competitive with c¢ach other, in the sense
that both represent techniques of saving relatively scarce supplies of
water: and that farmers are somewhat "{rrational' to invest in the costly
and capital-intensive PLL work if they are located on improved water-
courses, where they are supposedly saving more canal water in comparison
to a farmer on unimproved watercourses, The arpument follows that those
farmers on unimproved watercourses are not realizing any of the benefits
of an improved watercourse and therefore are more inclined to do PLL in
order to realize a saving and betrer utilization of their given water
supplies. The counter-argument to this is that the two programs are, in
fact, complementary and that farmers will first seek to improve their
watercourses and then go about doing PLL in order to furthér their
benefits with regard to water utilization and crop production.

Table 5 represents an attempt to analyze this controversy by coa-
paring the expected number of parcels to the actual nuzber with respect
to type of watercourse. From the data collected on the total number
and percent of watercourses (improved and unimproved) in the 60 villages
visited, it was assumed that these percentages corresponded very closely
to the number of parcels present on the different tvpes of watercourses.
Using these percentages and data on the total number of leveled parcels,
the expected number of parcels on IHC's and UIWC's were calculated. The
chi-square test compared these expected values to the actual observed
number of leveled parcels. Another assumption made was that the size
of the parcels was not gignificantly different between leveled and un-

leveled parcels. The chi-square test revealed a stgnificance at the




level, indicating that leveled parcels are more likely to be on
improved watercourses than if left solely to matters of chance.
Although this analysis is superficial in certain ways, it does tend to
support the argument that PLL and watercourse improvemeni. are more com-—
plementary than competitive in nature. This analysis also demonstrates
that there is a tendency for PLL farmers to be located on improved
watercourses and thereby more readily come into contact with OFWM
personnel and learn more about the PLL program.

The fifth hyporhesis, that the parcels (location-sites) of PLL

farmers are more likely to be on improved watercourses than the parcels
of No PLL farmers, was also no. substantiated as shown by Table 7.

Not only were PLL farmers' parcels (not "plots" or "bunded units,”

location-sites of land) not generally on improved ~atercourses, as
78% of all parcels were on unimproved watercourses; but there was no
significant difference between PLL and No PLL farmers with re rard to
type of watercourse. The distinction made in this table hetween the
v oo OFWM coordination offices also vielded nothing of significance or
relevance. Again, however, it must be remembered that because of the
biased sample, ve are to some degree analyzing distinctions between
larger vs. smaller farmers, as well as between PLL and No PLL farmers.
The speculation that No PLL farmers are generally more fragmented

in terms of land holdings (hypothesis No. 6) was substantiated, as shown

¢

by Table 8. The chi-square test showed that the two-way ef feet of par-

size between L and No PLL farmers was highly significant. Only

('L'l
157 of all PLL farmers had their land in locati sites f 5 acres

11} location-sites ot

less, whereas 36% of all No PLL
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Table 7.

Number, size and location of parcels (location sites) in terms

of type of watercourse (PLL vs. ko PLL)--row percentages.

e .1.)1‘_!'. - : -
IWC UIWC TOTAL IWC

No. (Z) No. (X)) I!No. . (&) No. (%)
Faisalabad 12 (24) 37 (76) 49  (100) (33)
Sahiwal 17 (22) 60 (78) 7 (100) 10 (20)
Total 29 (23) 97 (78) 126 (100) 25 (26)
PLL/NG I PIL Ve 0 0:0% il s =i 638511 df
PLL/No PLL vs. IWC/UIWS : y? = 0.166 1 df
C.0. vs. IWC/UIRWC oiys w 1.081 1 dr
PLL/No PLL vs. C.0. vs. INC/UIWC: x= = 0.232 1 df

MO E’[.l,

Ulke TOTAL
No. (Z£) No. (%)
i1 (67) 46 (100)

39
70 ( ?"I)

(80) 49 (100)

95 (l100)

s.1. = 0.50 (NS)
s.l. = 0.90 (NS)
s.1. = 0.50 (NS)
g.1. = 0.90 (©5)

Table 8. Parcel size (land fragmentation) (PLL vs. N PLL)-=-columr
percentages.
Size of Parcel 'LL o PLI fotal
O, (%) No. (%) No. (%)
.5 acre or less 0 ( 0) 3 { i) 3 (VEL)
0.5 - 1 acre H ( 7 (7)) - (&)
1 - 5 acres 18 ( 14) 21 { 26) 43 ( 19)
Greater than 5 107 ( 85) 60 ( 63) 167 ( 76)
fotal 126 (100) 9 (100) 221 (100)
Parcel size vs. PLL/No PLL: x° = 17.870 df s.i. = 0.00l
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> acres or less. however, there may again be a farm size effect at
work here.

The seventh hypothesis that position on the watercourse (head,
middle, tail) has an effect on the parcels (location sites) being preci-
sion leveled, and specifically that such parcels are more prevalent at
the tail of any watercourse (where water is in relatively and absolutely
scarcer supply) was not substantiated by the data (Table Al in the
Appendix). None of the two-way effects including parcel sfize and water-
course position, effect of parcel size and type of watercourse, and the
two-way effect of type of watercourse and watercourse position proved
significant. The three-way effect of parcel size, type of watercourse,
and watercourse position was significant at the 10% level, but this is
of minimal importance. We were unable to discern any tendency for PLL
to be more prevalent at the tail of the watercourse where water is in
scarcer supply. Twenty-seven percent of all PLL parcels were at the
head, 444 at the middle, and 30% at the tail.

The eighth hypothesis, that PLL farmers generally sell or trade
more cash creops than No PLL farmers, was verified as shown in Table 9.
A chi-square test on the two-way effect of PLL/No PLL and degree of
cash farming revealed a 0.1% significance level (highly significant).
Seventy-two percent of all PLL farmers sold more than 502 of their crops,
whereas only 504 of all No PLL farmers sold more than 30Z of total crops.
The degree of cash farming showed a 10Z significance level when compared
with the two C.0.'s, but the three-way test bhetween PLY/No PLL, degree
of cash farming, and C.0. revealed nothing of significance.

It was suspected that the depree of cash farming was related to

farm size (for' all farmers), and the chi-square tests showed cthiis to be
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The ninth hypothesis, that PLL farmers are generally more in the
part-time farmer status category (and that No PLL farmers are more in the
full-time category), was not substantiated. There was no significant
difference between PLL and No PLL farmers with regard to farmer status,
as shown in Table A2 in the Appendix Seventv-five percent of all PLL
farmers are full-time and 77% of all No PLL farmers are full-time.

Last in this series of hypotheses concerning the degrees of subsis-
tense farming is the hypothesis rthat PLL farmers are less dependent than
No PLL farmers on the farm as their sole source of income. When this
hypothesis was tested via use of the chi-square method, it provided
rather inconclusive results

There was no discernable difference between PLL and No PLL farmers
with respect to degree of cash farming (.90 significance level from the
chi-square test), as shown in Table 11. However, there does appear to be
a high degree of correlation between degree of cash farming and opera-
tional size, supgesting that larger operatiopal farmers earn more of their
incomes off the farm than smaller operators, The three-way testo suggest
that different degrees of cash farming, when compared between PLL. and No
PLL farmers, relates to different categorizations of farm size. This is an
important result as this is one measure of "progressiveness" for which a
real effect of PLL vs. No PLL farmers independent of farm size could be
detected. The smaller PLL farmers were more market oriented than those
that did not participate (No PLL farmers).

The assumption (No. 11) that PLL farmers generally own their owm
tractor(s) and that PLL farmers generally own tractors to a greater
jeeree than do No PLL farmers was substantiated at a high degree ol
sipnificance, as fllustrated in Table 12, he chi-square tests

il1lustrated that the distinctions between PLL and No PLL farmers and
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Table 11. Degree of cash farming and furm size (PLL vs. No PLL).
PLL I No P11
1002 50-992 0-49% Total | 1003 50-00F (-49% Total
No. No. No. o, No. Ko. No. N
_vﬂ_?“_”__*___”_-“ﬂ.w._.“ﬂ_h_4_."_H_“ﬁ_u_*H*__"“
Ownersnip |
Size l
Very Small 10 b 1 17 11 0 [ 23
Small 21 7 4 32 21 2 4 27
Lavge 9 1 1 11 [ 4 0 10
Total 40 14 O 6 38 12 10 (4
Operational
Size
Very Small 2 0 l } 11 2 6 19
Small 15 4 ] 20 2 0 4 25
Large 23 0 & 37 6 10 0 15
Total 40 14 fy (1) 18 12 10 60
PLL/No PLL vs. Degrulf of Cash Farming : xem 1.205 24f s.1.20.90 (NS)
Degree of Cash Farming vs. Ownership Size ¢ ‘i” 5.569 4df s.1.=0.50 (NS)

Depree
PLL/No

PLL/No

Table 1

—————— e —————————————————————————————— e ———

of Cash Farming vs. Operational Sfize: ¢“=20.987 4df s.1.=0.001
PLL vs. Degree of Cash Farming vs
Oenership: %= 7.681 4df s.1.=0.10
PLL vs. Degree of Cash Farming vs. .
Operational: x°=15.195 4df s.1.=0.01

2. Tractor ownership (PLL ws. No PLL) - corner percentages.
i I |

P:.i HO !'l.!.
No, of Faisal. Sahieal Total Fris>l. Sahiwal Total |
Tractors No. (3) No. (%) No. (2) Ro. (%) No. (Z) No. (2)
0 12 (20) 7 (1Y) 19 (32) 27 (45) 22 (37) 49 (82)
I+ 18 (30) 23 (38) 41 (68) 3 (5) 8 (13) 11 (18)
Total 10 (50) 10 (50) H00100) 10 (50) {9 (50) o0( 100)
PLL/No PLL vs. Tractor Ownership: > = 28.551 ldt s.,1..= .001
Tractor Ownership vs. C.0.: ._" = 2,749 ld £ s.1. = .01

PLL/No PLL Vs. Tractor Ownership & C.0.: ¢’ = 0,534 1df s.1. = .50 (KS)



http:s.1.,O.10
http:s.l.-O.50
http:s.l.=O.90

Gl

tractor ownership were very significant ot the 0.1% level. The
chi-square test on tractor ownersnuip and Coordinator Office revealed
a 104 level of significance, implying a probable difference between
Faisalabad and Sahiwal with regard to tractor ownership--some 65% of
all Faisalabad farmers (PLL and No PLL) did not own a tractor, whereas
only about 50Z of all Sahiwal farmers did not own a tractor.
way interaction between PLL/No PLL, tractor ownership, and C.0. did
not vield any significant correlation.

It was suspected that tractor ownership would show a deiinite
relationship to farm size, and this was substantiated, as shown in
Table 13. The significance levels for the two-way tests between both
tractor ownership and ownership size, and tractor ownership and opera-

tivw, ) size, proved highly significant at the 0.1% level. Even the

The three-

fable 13. Tractor ownership and farm size (PLL vs. No PLL) -corner
percentapges.
PLL No PLL
U 14 Total 0 1+ Total
] ( ) NO ( ) NO. () WO, () :;U. (-) :;0- (,r)
(13) 9 (15) 17 (28) 28 (47) () 30 (57
Il (18) 21 (35) 312 (53) 21 (35) 6 (10) 27 (45)
Large 0 ( 0) (1) 11 (18) ‘ 00 3 (5) 3 (5)
Total 19 (32) 41 (68) 60(100) 49 (82) 11 (18) 60(100)
Operational
size
Very Small &4 ( 7) 0.( 0 4.( 7) (30) 1N (RD) 19
Small 12 (20) (12) 19 (32) 20 (33) y i 1(H18) (&
Large i (hy) 34 (57) 17 (H2) | 11 (18) 5 ( B) 16 o
fotal 19 (32) 41 (ob) KO 109) | &9 (82) 11 (18) {
Onmership Size vs. Tractor OUwnership: (T=22.965 2df s.1.=.
Operational Siz¢ vs. Tractor Ownership: x°=35.223 2df s.1.=.0(
PLL/No PLL vs. Operational Size vs. Tractor Ownership: x"=18.151 2df .0
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three-way interaction between PLL/No PLL, operational size, and tractor
ownership proved highly significant. This implies that (1) large farmers
own tractors to a greater degree than small farmers, and small farmers

to a greater degree than very small farmers, and (7} that larger PLL
farmers tend to own tractors to a greater degree than larger No PLL
farmers.

Table 14 reveals that there is a significant variation between the
source of water supplies with regard to PLL and No PLL farmers. Hypoth-
esis No. 12, that PLL farmers tend to own their own tubewells (TW) as
opposed to No PLL farmers, seems to hold true by a margin of about two
to one considering the effects of "canal only" and"canal and own TW"
together. The chi-square test shows that there is most likely signifi-
cant (10%) interaction betreen PLL/No PLL and source of water. PLL
farmers tend to rely on own tubewell water to a greater extent than No
PLL farmers, and No PLL farmers rely more heavily on canal and the pur-
chase of tubewell water from other farmers. This again may be related to
the fact that the PLL farmers in the PLL sample were larger in farm size
than the No PLL farmers.

The hypothesis that PLL farmers generally have a perceived lack of
water (and for this reason desire PLL), whereas No PLL farmers have
sufficient quantities of water, in both rabi and kharil scasons, was
not substantiated by the data, as indicated in Table 15. No significant
difference was found bewtween PLL and No PLL farmers with regard to the
percentage of water needs met in both rabi and kharif, he table also
shows that 69Z of cthe PLL farmers feel that between 76-100% of their

water needs are met in both scasons. Therefore, there is not a notice-

able greater perceived lack of water by PLI faroers. It is interesting
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vs. ho PLL) - corner percentages,

No PLL

Total Faisal. Sahiwal Total

(%) No. (%) No. (%) No. (%)

(15) 12 '(20) 3 (L) 15 (25)
(11 (5 0 ( 0) 3 (. 5)

(138) 3 (E5) 11 (18) 14 (23)

(=9) 2:(13) 3 (85) SN (R9)

A0{100) 30 (50) 10 (50) 60(100)

- v = 7-646 4dE 5.1, = 0:.10
H L] = (1,033 1df 8. 1. = 0,90 ('\q)
= 2.759 4df s.1. = 0.90 (NS)

in Rabi and Kharil (PLL vs No PLL) -

No PLL
al Faisal Sahiwal Total
(%) No i LX) No. (Z) No. (Z)

(22) 24 (20) o 6029, 27 (22)
(11) 15 (13) 10 ( B) 25 (21)
(68) 21 (18) 47 (39) 68 (57)

100) 60 (50) 60 (50) 120(100)

sy = 4,932 2df s.1. = .50 (NS)
s X 51.521 2df s.1. = .00}
iS¢ 1.192 2df s.1. = .50 (NS)
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to note that there is a very high degree of correlation between
percentage of water needs met and the different C.0, areas. Out of all
farmers (PLL and No PLL) in the Faisalaovad area, only 40Z feel they are
petting more than 75% of their water requirements. whereas, over 80X
of all farmers in the Sahiwal area perceive that over 7574 of their
water requirements are being mec.

In summary, the information on ownership size of holdings as well as
PLL acreages as told to us by PLL farmérs was consistently higher than
that which was indicated by the OFWM recotds on PLL. The largest PLL
farmers are found in the Khanewal and Toba Tek Sinph areas. According to
the information provided by the PLL farmers sampled, many of them were
ineligible for p-~ticipation in the cost-sharing scheme (23X), but had
nevertheless participated, PLL farmers are generally better educated
than No PLL farmers, but we were unable to show an education effect over
and above what could be accounted for by the fact that largper farmers
(both PLL and No PLL) are generally better educated than smaller farmers.
PLL farmers are generally on unimproved watercourses, but leveled par-
cels tended to be on improved watercourses to a much nigher degree than
expected. In a separate analvsis the two programs of PLL and water-
course improvement were shown to he more complementary than competitive
in nature. There is no significant difference between PLL and No PLL
farmers with regard to type of watercourse. PLL farmers have consider-
ably lass fragmented land holdings Chan No PLL farmers. Position on
the watercourse has no apparent effect on the decision to precision
level one's land holdings. PLL farmers sell or trade considerably

wre of their farm produce (i.e., eéngage in cash farming) than No PLL

farpers, and are more market oriented. Also, larger farmers (both PLL




and No PLL) tend to sell more of their produce than smaller farmers.

lhere is no significant difference between PLL and No PLL farmers with
regard to farmer status (full-time and part-time), nor with regard to
degree of cash farming. PLL farmers own their own tractors to a

degree significantly higher than No PLL farmers, and larger farmers
overall own their own tractors to a greater degree than smaller farmers.
PLL farmers tend to own their own tubewells to a greater degree than

No PLL farmers, with No PLL farmers move dependent on canal water and
purchasing tubewell water. There was no significant difference between
PLL and No PLL farmers with regard to percentage of water needs met

in the two cropping seasons.

IMPACT OF THE PRECISION LAND LEVELING PROGRAM

This section i{s aimed at not only examining the various impacts,
benefits, and costs of the PLL program, but also to attempt to ascertain
the reasons why those who participated in the PLL and cost-sharing
programs chose to do so. In the fact-finding and questionnaire pre-
testing trips it was realized that there were a great variety of differ-
ent ways by which farmers became aware of the program, many different
ways that OFWM personnel participated in the land-leveling work, many
different types and sources of PLL implements and equipment used, a
vide range of expected benefits and actual benefits realized from PLL,
and a wide range of different types and degrees of costs associated
with rLL. The questionnaires were then designed with the intention of
seeking out more detailed information concerning these many variations.,

and to test whether anv generalizations were possible. The question-

naires also were designed with the hope of testing a number of
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hypotheses concerning the PLL program which had been formulated during
the course of pre-testing.

The first of these hypotheses was that FLL farmers came into
contact with the PLL program in different ways than No PLL farmers, and
also that larger farmers tend to come into contact with the program in
different ways than smaller farmers. Table 1% shows that there was a
very significant difference in the way PLL apd No PLL farmers found out
about the program., There are, of course, miay ways for a farmer to hear
about any government program and PLL is no exception., Most farmers
heard about PLL in anumber of ways, which Table 16 (a summary table of
the different ways farmers heard about the program) unfortunately does
not reflect very well, From a total of 60 PLL farmers there were a total
of 115 responses, or an average of about two responses per PLL farmer.
Likewise, there were 112 total responses from all No PLL farmérs, or an
average of about two responses per No PLL farmer. Nevertheless, the
table does show that PLL farmers tended to find out about the program by
first either happening to meet an OFWM person or by approaching an OFWM
person himself. They then proceeded to find out further details about
the program by approaching (going to) their local OFWM office. If they
were convinced or persuaded to participate in the program they filled out
and submitted an application for PLL and submitted a signed document
attesting to the number of acres owned. This document was obtained from
the village patwaris in the beginning of the program, but soon thereafter
it was decided that such documents were LoO troublesome and time-consuming
for the farmers to obtain. Thereafter, documents signed only by farmers
themselves, without the verification of the patwari, were accepted by

OFWM as legal attestments of ownership size. If an individual attested




Table 16. Ways of hearing about PLL program (total responses) (PLL vs.
No PLL) - column percentages.

PLL No_ PLL
Codes No. (X) | No. (%)
From fellow villagers 16 (14)| 43 (38)
From outside village 7 (6) 7 (6)
Was approached by OFWM 18 (16) 3 (3)
Happened to meet OFWM 25 (22 11 (10)
Saw OFWM sign and inquired within 6 (5) 0 (0)
Witnessed PLL work in progress 12 (10) 46 (41)
Radio, T.V. etc. 1 (1) 0 (0)
Apprecached OFWM office 26 (23) 2 (2)
From other Government person 4 (3) 0 (0
Total 115 (100) ! 112 (100)

PLL/No PLL vs. Way of hearing about PLL:

2 = 68.815  5df

4,1, = .001



to owning no more than 25 acres, he or she became eligible for the

cost-sharing program.

There is a sharp contrast between the way PLL farmers became aware

of the program and the way No PLL farmers came to know of it, While 682
of the PLL responses related te meeting OFWM personnel, only 157 of the
No PLL responses related to meeting OFWM; including being approached by
OFWM, happening to meet an OFWM person, secing the OFWM office sign and
inquiring within, or actually approaching or seeking out the OFWM office

for detailed information. No PLL farmers tended, by and large, to hear

about the program through second-hand sources-——79% of the responses |

indicated that No PLL farmers heard about the program both from fellow
villagers and by witnessing PLL work in progress in their own village or
in a neighboring village. The chi-fquare test showed a very significant
difference at the 0.1i% level betwsen PLL and No PLL farmers in the ways
of hearing and coming to know about the program. These results suggest
that being able to meet in some form or other with OFWM personnel, hearing
about the program and tenefire of PLL, and being able to inquire at the
of fice about the full details of the program were major reasons for
participating in the program. Additional tables and related discussion
in the next section on constraints on farmers in the PLL program will
further strengthen this assertion,

It may also be noted that lack of adequate advertisement and
promotion of the program is a major problem and constraint, as indicated
by the general lack of response to "Radio, T.V., ete." and "seeing the
OFWM sign" as reasons for hearing about PLL. Several farmers said that

they were unable to even locate their local OFWM A.T.0, office in order

to inquire about the programs of improving watercourses and PLL, Only



12 of all farmers surveved said they had heard about PLL through media
or other advertising sources.

The hypothesis that larger farmers tend tn come into contact with
the program in different ways than small farmers was substantiated only
in terms of operational size (at the 5% level), but not in terms of
ownership size (not significant, at the 50X level), as revealed in
Table '17. Iz terms of operational size, the chi-square test shows that
there was a significant difference between very small, small and large
farmers with regard to way of hearing about PLL. Roughly speaking, a
look at the data on operational size shows that relatively more large
farmers said they heard about PLL by coming into contact directly with
OFWM personnel, than either small or very small farmers. Three-way
tests between PLL/No PLL, way of hearing about PLL, and farm size (both
ownership and operational) showed strong degrees of iInteraction.

The next hypothesis made (No, 15) was that there are differences
between the arrangements made by the farmer and OFWM to do the PLL work
and the actual degree of OFWM participation in the PLL work. This
assertion was not substantiated and, in fact, there is essentially no
difference shown between the arrangements prior to the PLL work and the
actual degree of OFWM participation in the work, as shown in Table 18,
Although there is absolutely no significant difference between arrange-
ments made and the actual degree of participation, there is some signifi-
cant difference (at the 5% level) between the arrangements made and the
and between the actual degree of OFWM participation and

two | !}—'ﬂ'}! (: . 0

o8,
the coordinator offices. In the area serviced by the Sahiwal C.0., B

1002 of all farmers reported that OFWM participated in the PLL work by

nroviding famers with OFWM implements, surveying and technica




Table 17. Ways of hearing about PLL program (total responses) and farm

size (all farmers).

Codes

Ownership Size

]
| Operational Size

From fellow villagers
From outside village
Was approached by OFWM
Happened to meet OFWM
Saw OFWM sign & inquired within
Witnessed PLL work in progress
Radlo, T.V. etc.

Approached OFWM office

From other GCovt. person

Total

VSLil[ES Totsl | VS S L Total
No. No. No. No. | No, No. No. No,
29 26 4 59 i 14 23 20 39

A 8 2 14 l 1 7 f 15

7 8 b 2005 152 6 13 21
14T 9 E 3 S L S Tih] 6 201 51 1036

3 2 1 fy I 1 1 4 f
22 31 5 58 13 29016 58
0 1 0 1 o) 1 1
9 15 : 28 2 Q17 28
_.: 1 4 ;___0 0 4 2 4
90 111 227 14091 96 227

Way of hearing abont PLL vs. Ownership

s.1. = .50 (NS)

Way of hearing about PLL vs. Operational size:

s.l. = ,05

size:

4

(¢ =11.583 10df

= =20.354 10df

2

PLL/No PLL vs. Way of hearing about PLL vs. Osnership size: X~ = 21,723

10d f s.1. = .05

L)

PLL/No PLL vs. Way of hearing about PLL vs. Operational size: X" = 29,209

10d £ s,1, = ,001




Table 18. Arrangements made by OFWM for PLL vs. actual degree of OFWM
participation in PLL - column percentages.

ot ' - ol '
Arrangments made by OFWM for PLL | Actual degree of OFWM partic.

Codes Faisal. Sahiwal Total Faisal. Sahiwal Total
NI __No. (%) No. (Z) No. (Z)] No. (Z) No. (Z) No. (%)
1 g (13)REr0 s (0) . (73] 3 (10) o0 (0) SN (5)
2 21 (70) 29 (97) SO (83)) 21 (70) 29 (97) 50 (EB3)
3 3 (10) 1R (3 ) RUA TR (7.) | 26 (7)) Bl SRR (8 ) BEI(3)
IAEMNESEIN2 RN (7)) A815 0 1NIN ( 0) SSun2 S5 (3 ) ! |44 BN (12) SIS 0 i (0) 4 (M
Total 30 (100) 30 (100) 60 (100)| 30 (100) 30 (100) 60 (100)

Codes: 1. OFWM provides tractor with PLL implements, surveying, and
technical guidance.

OFWM provides PLL inplements, surveying, and technical
guidance (no tractor).

i. OFWM provides technical guidance only

Farmer arranges for PLL work privately, OFWM does a final
inspection only, and if approved, subsidy is granted.

Arrangements made vs. Actual depree of participation: 12 = 0.952 3df

s.1. = .99 (NS)
Arrangements made vs, C.0.: X° = 8.280 df s,
Actual degpree of OFWM participation vs. C.0.: X =

JRE=at 05
8.613 3df
s,1. .0

Arrangements made vs. Actual degree of participation vs. C.0.: X™ =0.033
idf s.1l. = .90 (NS)
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But in the area serviced by the Faisalabad C.0., oniy 70% reported this
degree of participation, 107 reporting that OFWM either provided them
with technical guidance only or that they did the PLL work entirely

without any OFWM participation, outside of a final OFWM inspection. If

the fields passed the final {nspection - i.e., were judged "level enough'--
the farmers were granted a subsidy, curiously enough often called by

OFWM personnel ap "inam", or bonus-reward, for a job well done. It

should be noted that these last two arrangements made to PLL land and
qualify for a subsidy, were not in any of the PLL project guidelines,

and d.d not include surveying done to determine both the volume of earth

to be moved and the unlevel points in the fields.

These peculiar arrangements were no doubt made by certain OFWM
personnel largely to meet PLL target goals, However, thesc arrangements
did prove beneficial t¢ smaller farmers. They were, of course, of
negligible importance since only seven PLL farmers out of a total of
60 said that such arrangements were made for PLL. As Table A3 in the
Appendix shows, of the seven farmers who did PLL their land in these
ways (out of a total of 60 sampled) all were very small and small
farmers, both in terms of ownership and operational sice of holding.

The two-way interaction chi-square test between operational size and
depree of OFWM participation, revealed a significance level of 0.1%.

The four codes illustrating degree of OFWM participation and the
farmer's level of education proved to be nighly correlated, with a
resnlting chi-square significance level of 0.1%. Bv and large, as
Table A4 in the Appendix illustrates, those who utilized OFWM help,
implements, and guidance were relatively better educated than those

who did not utilize any sizable degree of OFEM assistance (I.¢., those
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falling in the realms of codes number 3 and 4). Again, however, we must
eaphasize that the farmers falling under codes 3 and 4 are a very small
ainority and of negligible importance here.

] Likewise, the two-way interaction test between the degree of OFWM
participation in PLL and tractor ownership proved to be very significant
(at the 15 level) as shown in Table A5 in the Appendix, indicating that
those farmers utilizing the maximum degree of OFWM participation tended
to own thelr own tractors to a greater degree than those who utilized
A minimum of OFWM participation. The farmers in the latter category

tended to utilize their own bullock teams and krah to level their lands

e

the satisfaction of the OFWM area teams (for purposes of obtaining
a subsidy).
the types of implements and equipment used for the PLL work and the

degree of tarmer utilization of these implements are indicated in

fable 19, We find that 972 of all PLL farmers used one or more tractors
to PLL their land. 0Ofdly enough, 20Z of all farmers also used the
traditional method of bullock and Krah to PLL land. Within this group
are those who utilized a bare minimum of OFWM participation in the PLL
work (we have already briefly discussed this group of farmers above),

as well as a number of farmers who used their bullocks and krah to level

their

lands prior to, and in anticipation of, the PLL work doue with
equipment. In order to save on the time needed for tractor
implement usage (and rental charges), several farmers did some
with puilocks and ®rah prior to their precision leveling work.
tarmers who used bullocks and krah, only two made exclusive
hem, and received a subsidy, whereas 10} used them sparingly in

i their PLL work with tractors and implements.




Table 9. Degree of farmer utilization of PLL implements (PLL only) -
column percentages.
Blade- Bullock Chisel Disc - Bull-
Tractor Land Plane Scraper & Krah Plow Ridger dozer
No. (Z) No. (X) No. (X) No. (Z) No. (%) No. (%) No. (%)
(1) (3) 5 (B) 9 (15) 48 (80) 58 (97) 56 (93) 59 (98)
1+ 58 (97) 55 (92) 51 (85) 12 (20) 2 (3) 4 (7) 1 (2)
Total
60 (100) 60 (100) 60 (J00) 60 (100) 60 (100) 60 (100) 60 (100)




Ninety-two percent of all farmers utilized one or more land plancs
(commonly referred to as blades or tractor krahs), 85Z used one or more
scrapers, wnile only 3% and 72 used chisel plows and discs (also called
"ridgers") respectively. It should be noted that a land plane is actually
a different implement than a blade (tractor krah). A land plane consists
of a wide blade that has some means of controlling its elevation with
respect to the average elevation over which it is traveling. This is
typically dccomplished by special wheels on the plane, or by making use
of the tractor's front wheels through the hitech mechanism, The blade
must also have a support some distance behind its blade. A simple blade,
on the other hand, is a scraping implement with no means of sensing high
and low spots in the tield.

ne farmer was able to rent a bulldozer from the Ministry of Agri-

culture (under the auspices of the OFWM office) to aid in the leveling

he sources of the equipment used for PLL varied greatly,

especially with regard to tractors and land planes, as demonstrated

-
-
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wer one-half of all tractors used by sample farmers for
PLL were privately owned (owned by the farmers themselves). Another
317 of the tractors used were chbtained f£rom private (within the village)
rental sources. Only 95 were obtained through OFWM (the tractors
rented out throupgh OFEM were usually obtained through PAASCO). Land

planes (i.e., blades) were by and large obtained through the OFwM

offfces, although o sizable number of larmers were in possession of
their own la plane blades). The OFWM offices served as the
clusive source for the majority of the scrapers used, althkough one

farmi: lnimed owning one of his own. The vast majority of farmers
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Table 20. Source of PLL impiements (PLL only) - column percentages.
Tractor Land Plane Scraper Bullock Chisel
& Krah Plow
No (%) No. (%) No. (%) No. (%)  No. (%)
29 (50) 7 (13) 1 (2) 9 (75) 0 (0)
18 (31) (5) 0 (0) 0 (0) 0 (0)
5 (9) 34 (62) 48 (94) 0 (0) 2 00)
H (2) 6 (11) 0 (0) 0 (0) 0 (0)
5 (9) 5 (9) 2 (4) } (25) 0 (0)
58 (100) 55 (100) 51 (100) 12 (100) 2 (100)

i~

Disc Sulldczer
(%) No. (%)
(0) 0 (0)
(0) 0 o)
(100) 1 (100)
(0) 4] (n)
(0) 0 (0) o
(100) 1 (100)




felt that a scraper was much too expensive to buy, and also were unaware

of private sources (i.e¢., contractors) as a source for scrapers. As
suspected, almost all of the bullock krahs used for PLL were privately
owned, and all of the other mechanized PLL implements (when used) were
obtaired through the OFWM offices.

The hypothesis (No. 18) that the number of days betveen when the
arrangements were made and when the PLI work actually started were related
t substantiated. There was no tendency for large

arrangements ma Wd work started more quicily than small

'ith recard to duration of the actual work, there was no differ-

tween the C.0. offices of Faisalabad and Sahiwal, nor was duration

related to farm size. This implies that there is no tendency for
r .

take more or less time to do PLL than small farmers.

-
-

ning these factors sre given in Appendix A (A6, A7, AB).
here appeared to be a weak relationship between duration of PLL
nd PLL acreages with the larger acreages requiriag longer

prising result (Table A95.

Cre ) iper tendency (5% s.1.) for duration of PLL to
I { tractor is owned (see Table 21); suggesting either

hat those who own tractors are leveling more land, and/or (2) that

wh wii tractors tend to use them for PLL work when they are not

sther fobs, while farmers not owning a tractor tend to rent
ind tind vl their PLL work at ne time.
1 ©r sicd t t ] i iepact ot
the bens t t 3 wWAS




Table 21. Duration of PLL woIX 2nd tractor ownership - corner percentages.

No. of Tractors 1-7 Days VR D =D 5 Davs More than 25 Davs Total
oI S S L CEIEND - _(Z)  No. B () S No. (%) NotENA(E)=
0 5 (10) 6 (12) 1 () 12 (24
14 l (8) 21 (41) 14 (27) 39 (76)

Total 9 (18) 27 (53) 15 (29) 51 (100)

Duration of PLL work vs. Tractor Ownership T y°=7.526 2d7 8.1.=.05 =T [
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atlempt & benefit-cost analysis of PLL. An attempt was made to simply
identify the major benefits and costs, and to rank them in terms of
relative importance. A total of 21 different benefits and 13 different
costy were identified. Consolidation of the 2! benefits was made

until 14 major types of benefits could be identified. Farmers vere
asked to identify not only the benefits actually realized after PLL,
but also the benefits they expected to gain before PLL) (or put another
way, why they decidea to do PLL).

Hypothesis No, 20 states that the benefits identified by the farmer
as actually experienced after PLL are generally related to saving water
and increasing production and vield. Table 22 indicates that this
hypothesis is substantiated. Farmers indicated many benefits either
expected or actually realized from PLL. Thkrough the probing technique
we were able to rank the benefits given according to the first most

importian

ot
¥
.

the fifth most important. Since a complete presenta-
tion of all of these benefits by runked order would by necessity be very
lengthy, the data was compressed into Table 22. Since there was a
total of 234 responses given by 60 PLL farmers for the actual benefits
experienced from PLL, and a total of 228 responses given for the expected
benefits of PLL, this implies that there were an average of about four
responses given per PLL farmer.

The most impoctant benefit realized from PLL is rediced time to
per acre.  Atteopts were made to discern how

fuced after PLL. Famers were asked their

re and after It was precision leveled, Due
1ts, wttempt wa wde to ientificall
' i i . it '\ loe it 1Nt !»i PO
" "
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Table 22. Expected benefits vs, actual benefits experienced after PLL
(PLL only) - Column Percentages
Actual benefits experienced
Codes Expected benefits of PLL ; after PLL
for Faisal. Sahiwal Total Faisal. Sahiwal Tota)
benefits No. ( Z) No. { Z) No. ( 2) No. (%) No. (%) No. (%)
1 29/ (25) 28 (25) 57 (25) 30 (25) 29 (25) 59 (25)
2 23 (20) 28 (25) 51 (22) 25 (21) 29 (25) 5S5& (23)
3 12 (11) 21 (18) 33 (14) 15 (13) 22 (19) 37 (16)
“ SIS ABIRER (A1) a1 G (R8) 700 CLB) A 13 0 (1 )i Au20 1% (9)
5 9 (8) 3 (3 ) 12D ) 10 ( 8) 6 (S55)1aTlGT)
6 O¥E(dS) 7 (6) 13 (6) gril7) 6 iR (R5) FE145N (116)
7 7UN(E6) 1 (1) 8 (E) (7)) O (R0 B (R3)
8 8= (37) 1= {G1) 9 (4) 6 ( 95) B D) iR 0)
9 G (5 8) 57 (104) 9 ( 4) 284542 ) JEl(3) S ()
10 1 (/) 0 (0) 1 (0) 3 ( 3) 2 (e 2) SER(S2)
11 AR (EB)LL AT A) el G d) 25 Ge2 )i mi 3R (53) i b sci (R 2)
12 200(22) 0 (0) 2:=(41) 2iR) 0 (0) 2. (1)
13 2R (02) 2= (iH2) 4 (2) 1RE (E) BER(iEl) 21
14 3 (E3) 1= (L) 4 . 2) 0 (0) 0o (0) 0 (0)
Total 114 (100) 114 (100) 288 (100) 119 (100) 115 (100) 234 (100)
Codes:
1. Reduced time to irrigate (less water per acre).

OO~y
-

—

11.

14.

Expected
Expected

Benefits vs. C.0.:

Better crop production {(higher vields)

Easier operatinu of tractor and equipment (increase in plot size);
of fective utilization of modern agricultural equipment.

Reduction in hired labor costs.

Improvement of status.

Reduction in family labor time

zZasier operation of bullocks and equipment (increase in plot size).
Increase in cropping Intensity.

Reclamation of waste or defective land.

Improved suitability of plots for srowing vegetables and/or
orchard.

Reduction in the number of watercoursess change of watercourse
used to irrigate plot(s); reduction in water loss (i.e., seepage).
To make experimental plots, to learn abour PLL in order to PLL

my land by myvself alone in the future.

Reduction or removal of wvaterlogging and salinity
tion in silting problem; reduct ion or removal of flooding problem,
Obtaining subsidy.

; problem; reduc-

vs. actual benefits: ° = 10,0406 13d§ s.1. = .%0 (NS)
S

vs. actual benefits vs. C.0.: /7 0.008 1df s, 1. = .95 (NS)
= 32,2808 13df S5t}
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especially since we only utilized the farmers' responses and also since
only one-third of the PLL farmers were asked these questionsa, (due to
oversights by both the author and his research assistants). Nevertheless,
based upon the total of 21 farmers asked, the average response given to
inquiries about the reduction in time to irrigate was 31X,

This averase of 33% reduction in time to irrigate translates into
individual farmer henefits of (1) irrigating additional bunded fields to
a greater extent (especially fields further away from the nakkas), (2)
increasing cropping intensity, (3} /ncreasing yield on the leveled fields,
as well as on other non-PLL [ields, and (4) increasing cultivation of
high water requirement crops such as fruits, vegetables, sugarcane, rice
and maize. This and many other benefits may also be translated into
social benefits for Pakistar as a whole, although determination of the
degree that this is so would necessitate more detailed analysis,

The second most important benefit of PLL is better crop production
and higher yields From a sample size of twenty, the average increase

-

in vield was approximately 27Z. To provide an example, i{f a farmer
previously realized 10 maunds per acre of wheat, and after PLL realized
12.7 maunds of wheat, we would say he experienced a 27X increase in

L .

vield (———— x 100). However, no effort was made to isolate the inde-
. »

pendent effect of PLL or vield, since this was outside the realm of this

study. Some of t increase in vicld could have been due to improved
agronomic practices as a result of contact with JOFXM workers.
The third wmost important benefit i3 easicr operation of tractor and

rease in plot size by reducing the number of




had experienced an average 38Z improvement in time needed to perform
their crop-related duties (plowing, planting, cultivating, ¢te.) on plots
which had been precision leveled.

The fourth most important benefit is a reduction in hired labor
costs. This implies that farsers were employing fewer laborers to work
their fields after PLL. This is no doubi related to the reduction in the
aumber of bunded units and greater eanse in utilizing modern agricaltural
equipment and technologies experienced on precision leveled parcals
(location-sites). From a sample size of only eight, farmers said they
had experienced a 33X average reduction in hired labor costs.

The fifth most important benefit is an improvement of status,
Farmers surveved would consistently rank improvement of status as the
fourth or fifth most important benefit realized by Pcl. A number of
farmers also said that they expected to realize this benefit before the
PLL work was actually begun (52). In the pre-testing periodis, farmers
often said that one of the major benefits they felt afcer PLL was that

their "fields looked nice" and that fellow and neighboring villagers

passing by would comment on the nice appearance of the precision leveled

fields to the farmers who had had PLL done themselves and to others as
well. PLL farmers seemed te feel that this constituted an improvement

of their status in the eves of others because it implied that (1) they
were viewed as progressive fammers, (2) they were viewed as having

enough money to afford PLL, and (3) they were viewed as having "approach"
to OFWM officials. By having "approach", we mean that farmers vicewed
this as meaning having enough political, social. and economic connections
and power to accomplish a given administrative or bureaucratic task or

oal. In Enplish we might define this as "having pull." In relation to
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PLL, it meant that by using his connections with influential people in
povernmental agencies and/or ministries, etc., plus connections with
friends and persons who themselves had the proper "approach,”" a farmer
could muster enough people and resources (influential connections and
large enough and liquid enough resources frequently go hand-in-hand) to
aid him in getting the OFWM people and implements out to his fam to
PLL his land, te level as much land that he desires, in the way he
desires, and to level it when desired.

If a farmer is already quite influential and wealthy in his village
or chak, getting PLL may serve to further confirm his status. To a
farmer whose status was perhaps not as high as he would like it to be,
PLL may have been a way of increasing his status in his own eyes and in
the c¢yes of others. To what degree one's status is increased by PLL is
a matter of pure conjecture. If a benefit-cost study was done on PLL it
would no doubt prove exceedingly difficult to put a relatively scarce
value on improvement of status, and consequently would probably be left
out of such an analysis. Nonetheless, it is an important fact in the
success of each thercof in developmens programs, such as PLL,

The sixth most important benefit is a reduction in family labor
time, implying that less time was taken by the farmer and his family
for field operations after PLL. This is closely related to the benefit
of a reduction in hired labor costs. From a sample size of only eight,
farmers said they had experienced a 34Z average reduction in family labor
time on PLL parcels or location-sites,

The remaining cight benefits cited by farmsers are of relativels

swor, refer to Table 22, The chi-square tests twedn

therefore 2411 not be discussed in detail. Interestod



the expected and actual benefits of PLL and between the expected and
actual benefits and the two C.0.'s revealed nothing of sigaificance.
There was a high degree of significance at the 12 level between the
fourteen benefits of PLL and the C.0.'s. Therc seemed to be a prepon-
derance for farmers in Faisalabad to experience the benefits of increase
in cropping intensity, easier operation of bullocks and equipment, and
improvement of status than did farmers in Sahiwal, Likewise, there was
a tendency for farmers in Sahiwal to cxperience the benefits of casler
operation of tractor and equipment and reduction in hired labor costs to
a preater degree than did farmers in Faisalabad,

The hypothesis formulated during the course of this survey that the
henefits of PLL are generally related to saving water and increasing
production and yield proved to be true, although there are other very
important benefits realized as well., The hvpothesis that the expected
benefits of PLL match the benefits actually experienced after PLL was
also substantiated, since the chi-square test showed no significant
difference between the two.

The costs of PLL were investigated in two distinct wavs. First,
the direct, indirect, and total costs of PLL were determined in rupees.

Second, attempts were made to accurately identify and rank the most

roublesome and significant costs of PLL as perceived by farmers.

Table 23 presents the results found according to rupee cos's per acre in
both mean and median values, and also presents the mean and median sub-
sidies received per acre (mean rupee values are related to mean icreages
and median rupee values to median acreages). The direct costs of PLL

were measured as the sum of the costs ol own (ractor fucl and labor time

tractor rental (ranging between Rs, 35-45 per hour in sost arcas ol PLI

»




002 681 6LS 6LS 991 161

«H-. _._-.‘._.

r~
an
s
-
(%,
—_—
™~
-
o'

£69 18 (81 06% L9Y [UATYES

! *
CEl HO91 [1s RLS Qe I6 CHC £8]Y | EAa LD
m-mﬂ .v__._— o...._.c__.w anNG VLA s07 Hin - by 1 UIEMATUDTL

0t LY 96t [56 i 9Lty AT I8Y% [T

"
0 0ce L1T LLS £]Y £11 RO HO, 08¢ pugeresiv
i o hR1 AR 8" uel 01 [ Ly, I0TUTLYD

| hi € L ! 012 cH 0f 1G9 yiugs uog _
561 LOC L6 b 161 LI 17 1 e
161 |
e R L 2.4 40)
2.1 ;....-..p.’ Q1Y ":.,_—..h 1Y - D12V M DAIY Doy 3 G )t 11ts e | *Poal 'l uwayy ¥ ! 3
1ad tad 19d 3 19d 3809 194 1509 Iod03 ) 19 18 07) 19d 3
ApIsqns [raoy [#30] 1922 pU 1201 TpU] EERE T 199230 L oy

sprsqng IUNG




bh

work), OFWM equipment rental, equipment rental from private sources,

and any hired labor costs for PLL work.

We found a variety of indir~:t costs related to PLL including:

1. The cost of entertainnent of OFWM staff such as food, tea and

soft drinks during the course of PLL work,

2. The expenses incurred either in getting the subsidy check from
the OFWM office or in getting the subsidy check cashed from the
bank. These would include transportation, food and lodging
charges incurred in going to either the bank or OFWM offices to
atteapt to speed up the bureaucratic process, as well as any
kickbacks or pavments in monev or kind to bank officials.

3. The loss of a cropping season and any income lost thereby.

4. Maintenance costs of fields after PLL such as touch-up work with
tractor and land plane or bullocks and krah.

5. Loss of trees uprooted for PLL.

6. Overhaul of tractor engine as a result of the strain put or it
during PLL. This is, of course, a questionable item as one
cannot be sure of the cause of failure,

The total costs of PLL are the sum of all direct and indirect ccsts.
from Table 23, we sce that for all the sample famers the total costs
(both mean and median values are rupees 579) are approximately 407
greater than the direct costs (mean=424, medlanv4l4), and that direct
costs are approximately 1Y times (150%) greater than the indirect costs
(mean=151, median=164)., However, the figures for indirect costs may be
somewhat misleading and not accurately represented here. No effort was

made to determine any shacow prices tnvolved nor to assipn relativels

scarce (marginnl) values to thoess osts. A pposed to the monetary
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or direct, costs of PLL, the indirect costs are more the subjective
costs of the farmer and more prone to miscalculation. It is probably
the case that the ifndirect costs of (1) getting the subsidy check cashed
from the bank and (2) less of cropping season would be assigned consider-
ably higher values if 4 complete benefit-cost study were attempted.

The mean and median subsidy values per acre are roughly one-half
of the mean and median direct cost values, which is what is to be ex-
pected, The subsidy, based upon the volume of carth moved, was designed
to cover approximately 50Z of the costs of PLL--and according to the data
presented in this report, it does succeed in this respect. However, vhen
reviewing the data presented on total costs of PLL, we find that the
subsidy accounts for only about one-third of the cost, If adjustments
were made to all of these costs, especially the indirect costs, based
upont shadow prices and relatively scarce values, it is likely that the
subsidy would pay for even less than one-third of the total cost. How-
ever, it can be argued that the subsidy was never designed with the
expressed purpose of covering one-half of rthe total costs of PLL, but
only one-half of the direct costs, and this it appears to do quite well,
If a survey werce made of a sampling of {armers who have had PLL done in
*he liast vear or so, one would no doubt find that the costs of PLL have
risen sharply in the face of rising crude oil, wage labor, and tractor
and couipment rental rates. The subsidy rate has correspondingly heen
increased from Rs. 1.50 per cublic meter of earth moved to Rs 2 in the

1979 veuar by OFWM. but it is not known whether this increase is enouyh

to cover rhe rapid increnss in prices and wage rates throughout




Table 24 reveals that getting the check cashed from the bank is the
third highest cost, i.e., troublesome or significant costs, as perceived
by famers--especially in the Faisalabad area--and that loss of & crop-
ping season is the sixth most significant cost, This table presents a
total of 148 responses from a total of 66 PLL farmers, or an average of
2.2 different cost-responses per farmer.

From Table 24, we find that the greatest perceived cost of PLL to
farmers is clearly tractor fuel and labor time., This is particularly
pertinent to fammers owning their own tractors, whose major expense, by
far, is paying for the diesel necessary to run the tractor and for the
maintenance of the tractor and equipment. This and the rental of OFWM
equipment, the fourth greatest perceived cost of all PLL farmers, often
constituted the only major costs to those owning their own tractors.

(The costs are probably underestimated for these farmers as no depreciation

charge was included.) Nine farmers (or 157 of the total surveved) who
ownied their own tractor(s) actually came very close to being reimbursed
for all their direct costs of PLL with the help of their subsidy checks.
Since they owned their own tractor(s) and much of the equipment needed
for PLL (land planes) their expenses per acre for PLL. were relatively
quite low when compared to farmers who had te rent a tractor and most,
if not all, of the equipment from OFWM for the PLL work. Rent ing a
tractor and renting OFWM equipment were cited as the second and fourth
most troublesome costs, respectively,

As mentioned above, getting the subsidy check cashed from the

bank was the third greatest perceived cost. A total 'of ecight farmers,

seven in Sahiwal and one in Faisalabad, or 13% of the total PLL farmers




Table 24,

Losts ol PLi
Tractor fuel and labor
(dirvedt Cos)
Tractor rentas (iirect cost?

Cetting subsidy cheon cashed
(indirect cost)

OFRM equipment rental
(di!‘cCL Vst )

Hired labor cests

(direct cost)

Loss of cropping season

(illdi!'('t t ocost)

Getting the sudbsidy from OFaM
(indireot cost)

Al clners sindirest cost)

OFWM orficials entertainment

costs (indirect costs)

Equipment rental fron private

source (direct o oat)

Maintenanee costs
(indirect cost’

Total

69

Most troublesore (significant) costs of PLL (PLL only) -

column percentases,

Faisalabad Sahiwal Total
Xeo (7)) No. (%) No. (%)

i ( 19) 21 ( 30)

12 ( 16) 11 ( 15)

17 (22 & ( 6)
7 (9) 12 (17)
8 (10) 10 ( 14)

6) 2 (3

w
-~

3) 5 (D

e
~~

1)

i~
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(4]
S
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0O ( 0 I 1)

77 (100) 71 (100)

36

21

19

148

{ 24)

( 16)

( 14)

(13)

(12)

«C 7N

(100)




surveyed, reported that they hald not received their subsidy money at

the time of the survev. This was after an average waiting time of about
one year. The procedure followed is for a farmer to either be issued

or mailed a subsidy check from OFWM soon after the PLL work has been
completed, although as Table 24 shows, seven farmers reported difficulty
in getting their checks issued from the OFWM office.

In order to get the subsidy check cashed, the farmer must first
deposit the chkeck in a local bank. If, as is usually the case, he does
not already have an existing account in a bank, he must open one at the
standard charge of Rs. 10. If he has had land leveled in his son's,
daughter's, brother's, etc., name he must have these family relations
sign over the check(s) to him. The check(s) then go from the local bank
to the Revenue Department which coutrols the funds for this subsidy
program and who must approve the check. Oftentimes the check must be
sent back to the OFWM office concerned for an official approval or
clarification. The check may be passed around governmental departments
in this way for some period of time. Occasionally the check may remain
somewhere within the Revenue Department for a considerable amount of
time with no action being taken on its approval and release for payment.
When efforts by OFWM personnel (at the appeals of the {armers) to get
Revenue Department officials to take action on the payment of checks
are not successful, farmers must invariably go personally to the Revenue
of fice to try and remedy the situation. Since some 35Z (21 out of 60)
of all sample farmers said that they had had problems in getting their
checks cashed, this implies that it is a serious problem with the pro-
gram. Several farmers reported having to pay bribes, either in kind or
noney, to bank officials; and having to make repeated trips to Revenue

and bank offices to get their checks cashed. everal farmers (eipght
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fntalized. The duration of the PLL work tended ro take longer the more

icres there were to be precision leveled and 16 a tracltor was owns

The muijor benetits ot PLLIL & merreived by farmers were (1) reduced
time to irrigate (less water per acre), (1) bester crop production and
hivher vield, (3) easier operation of tractor and equipment (Increasd in
nlet size) and more effcctive utilization of modern agricultural equip-
ment, (4) reduction in hired labor costs, (3) improvement ol status, and
(6) reduction in family labor time, Lhe 1jor perceived costs of PLI

are, in orcer of importance, (1) tractor tuel and labor time, (2) tractor
rental, ¢3) getting the subsidy check cashed from the bank, (4) OFWM
equipment rental, {(5) hired labor costs, and (6) loss of a cropping
season. The subsidy averaped approximately one-half of the direct costs
of PLL, but only about onc-third of th total costs. The indirect costs
of PLL were larger than expected--about half the average direct costs

of PLL.

Farmers seem generally willing and anxious to avail themselves of
more (future) PLL, even though most of them do not, of course, qualify
for future subsidies unless they are able to somehow subdivide more of
their land holdings in the names of other family relations, It was also
found that half of the PLL farmers interviewed said that their ficlds
had been inspected at least once after the inspections on which the
payments were bascd.

These "follow-up" inspections are in compliance with OFWM guidelines.
However, half said chat their fields had not been so inspected. We felt
it unlikely that the farmers' fields could have been inspected without
the farmers' knowledge, since the presence of any outsider in the village

of chak is quickly made common knowledge, and their activities are

keenly chserved by all.
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in descending order for us. There were an average of approxisately two

responses per farmer. ble 28 reprasents the sum of all the reasons

(from 1 to 5) given by farmers. .
This table reveals that out of the 18 constraints provided, six of

thea stand ‘ovt as significant and major constraints. The major constraint J

on small farmers (all but three of the No PLL farmers interviewed were
either very small or small farmers in te of ownership size) is that
there is no available land for PLL, i.e¢., land is being double cropped
and the farmer feels that participation in PLL would result in the loss
of a cropping season. This indicates that the majority of land is being
utilized to capacity, and nonc¢ ¢an readily be spared for PLL. Actually
the situatfon is that land is available for PLL for a brief period os
about one or two months between cropping scasons, but the majority of
farmers feel that chis is not enough time to guarantee that any PLL work
will bhe completed before the next crop must be planted. These farmoers
are so dependent upon their crops and agricultural produce for supplying
their basic needs that they cannot afford the loss of a cropping season
which may result from being involved in the PLL program. The general
feeling is that it will prove difficult to gpet the PLL work done in time
for the next crop, especially since the month-or-so-long period between
crops is the period of peak demand for OFWM services with regard to
precision leveling.

The second major constraint in turms of importance, is a combination
of not being convinced of the benefits of PLL as well as a lack of
knowledge about the program. Included in this category are the responses
that fields are already level enough, only recently came to know about

the PLL program, simply not interested (with no particular explanation

piven), land can be satisfactorily leveled by self, laziness (no attempt
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asointed out that we found the reputation f OFtM workers to he

msiderably higher than that of other Geverament of Fakistan emplovees
who frequently deal with ftarmers. Nevertheless, this gend ral
suspicion poses a challenge t L. tear
There appeared to be a number of complaints against OFWM with regacd
to the improvement of watercourses, which naturall int luence O

farmers to sav that one of the reasons why they wounld not

because of a aistrust of CFWM and that the reputation of OFWM workers
was not good. Complaints with regard to the improvement ol wateércourses

included fecliugs that OFWM discriminated against small tarmdr (also
relevant with respect to PLL), took long in completion of work, ignored
some¢ village applications, practiced in certain corruptions | L. e, con=
centration of the majority of the tlvert=bridges on larger and more

influential farmers' lands), and that the benefits accrued to a select
minority on the improved and unimproved watercourses, Smaller fammcrs
(especially those in the very small category) also expressed a feeling
that OFWM was reluctant to work with them and preferred larger farmers.
The preusure, be it small or large, put on OFWM workers to meet the PLL
guidelines target goals of each LDO (Land Development Officer) leveling
30 acres of land per month, no doubt was to some degree responsible for
their preferential treatment to larger farmers who were willing to PLL
more land than smaller farmers.

The fifth major censtraint i{s a feeling that the rate of subsidy is
too low. This, in effect, retates to the third major constraint of too
costly tractor (and implement) rental rates, since it also corresponds
to a feeling of a lack of money tn do PLL. This constraint was voiced

by considerably more farmers in the Sahiwal area than in the Faisalabad

swren, and by smaller farmers, in general, as a rule.
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also a teandency for those No PLL tarmers who said that double ropp,, I!"_.
loss of a cropping secason, and mistrust of OFWM were major constraiuts

to have 752 or less of their irrigation water needs met vear-round, and
for those who said that lack of Knowledge fLand not being convinced of

the benefits of PLL) and lack of approach to O0FWM were major constraints

to have more than 754 of their water needs met vear-round., M

owever, it
appears doubtful that this finding can prove to be of any great rele-
vance with repgard to PLL. Relevant tables are not showrn in the text
but are given in Appendix A (AlD, All, ALZ, AlJ,

In summary, we have found that the main constraints on smail (and
very small) farmers in the PLL program as perceived by the farmers them-
selves are, in order of important, (1) loss of a cropping season and
double cropping of land, i.e., no available land for PLL, (2) a lack of
knowledpe about the PLL program and not being convinced of the benefits
of PLL, (3) tractor and/or implement rental is too costly, (4) a mis-
trust of OFWM and government workers in general, (5) the rate of subsidy
is too low, and (6) a lack of approach to OFWM. The majority of No PLI
farmers had never attempted to get PLL. Of the 107 of all No PLL
farmers who did attempt to get PLL, they cited the reasons of lack of
approach to OF¥M and an inability to get their application for PLL
processed =s the major reasons for failing to succeed in getting PLL.

At the end of the two questionnaires used for this survey, we asked
farmers (both PLL and No PLL) the hypothetical question of: "If you
were to ever avail vourself of PLL in the future, what would be the

source of performing your future PLL?" The results of this question

are presented in Tahle 29. There was a hizh degree of significance shown



http:proce-.ed

9 L_]Ti“_‘_}-

o

7l

percentages.

" All Farmers
S No RS, (%))
2 (21)

) (2)

18 (16)

t (2)

5 (48)

114 (100)

=, 001
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by the chi-square test (significant at the 0.17% level) between PLL and
No PLL farmers in response to this question, No PLL farmers tended to
say that they would prefer that thedir fouture (hypothevical) PLL work be
done cicher by themselvos alone (2930 by thenselyves with gome assistance
from OFIM (29X), by OFWM alone (25Z), and by themselves with the use of
private sources for equipment, ete. (10%), Fifty-six percent of all No
PLL farmers expressed a desire to work with OFWM in some form for future
PLL work.

Most of the No PLL and PLL (877%) farmers expressed a pond feeling
towards OFWM and the tvpe of work they performed. PLL farmers over-

whelmingly tended to say that they would prefer that their future PLL

work done by themselv's with the assistance of OFWM (69X). Those

wbo had had PLL work lone seemcd pleased with the work done, but ex-
jresse? a general desire to be less dependent upon OFWM for futurce PLL
wory. The general feeling seemed to be that now that they (PLL farmers)
had experienced PLL, they were better able to manage future PLL work by
themselves, with less utilization of OFRM personned and equiprent. While
547 of the No PLL farmers felr they necded the help of OFWM to do PLL,

another 422 (seclf + private + self and private) felt that they could level

their fields to their own satisfacticon in the future without the aid and
puidance of OFWM. These farners said that they would level their fields
(and are currently leveling their ficlds) through the use of bullocks and
krah and tractor (usually private rental) and land planes--thereby avoid-
ing the expensive and "troublesome" job of dealing with and through OFWM
bevond a certain degree 1t scems likely that these farmers still do

not understand the necessity of precise survevs for doing accurate land

leveling.
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Table 3L . Farmer Suggestions - (sum of farser responses).

rlli l No PLL

Codes | NO l f No.
Lt DL et e oo o TR U s e U UL Rtk '"_f""'
1. OFWM officials must be hounest and co- ;

operative with farmers; should provide
more technical guidance and do better
surveying work; should come and do
VLL work on time (when requested) and
vork quickly; should not refuse to PLL 26 (19) 1133
plovs less than 4-5 acres; should not |
fignore/discriminate against small

farmein

Tractor ard/or operator should be uade

availavle 1rom OFWM at a low rate 24 (18) ! 24
(lower than private rental ones).

subsidy should b%e increased to coin- | .
side more with the actual costs of PLL;

subsidy should be paid for the loss ot
L'ruliifﬁ}; for decrease in vield dlll‘i!lp’, i
the first cropping svason atter PLI 23 1(17) ] 22
(in the form of cash or chemical fer-

tilizer); for repairing the tractor |
after the great strain put on it by

PLL work: for the loss of trees.

OFWM should make the tull details

about the PLL program and subyidy

easily known to all farmers; call a 8 (6) 25
meeting in villages to explain the FLL

program to all the farmers; OFWM

should make more ettforts in approach-

ing farmers and explaining the PLI

program to them

Smaller farmer shiould get re subsidy

than the larger ones; advance subsidy

should be made available (especially 6 (4) |12
for small farmers).

Payment of OFWM japlements should not

be demanded in advance; rent for im-

plements should not he Subtracted Iron

the subsidy checli; tarmérs should not

be charged rent for the nmplome

the days when Ul i t hei: ised; (%) )
the implement 1d be Kept i

INg Order; ey | it

to bri the i ¢ i \

where but 0FWM 5} rranpe |t

them; the 1 e LS I

east svailable L [ YY) .

2)

Total

5‘5!!0" s5US

No.

(%)

(18)

(16)

(18)

(9)

i3

18

(22)

(18)

(16)

(12)

(7)

(6)
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Table 31, Farmer suggestions - {sum ot farmer

PLL { No PLL

responses ) (cont inued) .

“Total

/e

R'

9.

10.

11.

13'

15.

Subsidy check should be made easier

to get cashed from the bank. p
Make bulldozers available for FLL unrk.i
OFWM equipment rental rates should j
be decreased, f

i
Subsidy check should be made easier r
to get from OFWM, |

!
Credit should be made easily avail- |
able for PLL. |

PLL and W/C improvement should be made |
compulsary in all villages; OFWM

should have legal power for PLL and
Ww/C improvement; PLL should be done by
GSWM and then farmer should be Tharged |
afterwards, after the subsidy is given
to the farmers,

Bul lock-drawn scrapers should be devvlT
oped and made accessible; private PLL |
agencies should be establ{shed and
encouraged.

Acreage limit of 5 acres for PLL with }
subsidy should be increased (o
removed entirely).

Land should be consolidated before
PLL program.

PLL/No PLL vs. Suggestions: X° = 35,050

¥e (%) ‘;!Cn. (2) |
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VI, SUMMARY, RECOMMENDATIONS AND CONCLUSLONS

In this report it has been demonsirated that there are many
constraints on small' farmers in the PLL program. The category of No PLL
farmers (those who were to some degree aware of the program but either
chose not to or were unable to participate in the program) was shown to
be different in many respects from PLL farmers, and perceived different
types of problems and constraints. No PLL farmers interviewed tend to
own and operate smaller farms than PLL farmers, to be less educated,
possess more fragmented land holdings, sell or trade considerably less of
their farm produce on the market (i.e., are more subsistence farmers),
and own considerably fewosr tractors and tubewells, Many of these differ-
ence's are probably relatsd to the fact that farm ownevship size of PLL
farmers as reported to us was larger than that reported on OFWM records,
Thus, the PLL farmers sampled vere large~s than the No PLL farmers sampled.
The farmers who did not participate in PLL are also more likely to hear
abnut the PLL pro.ram through second- and third-hand sources (instead of
from OFWM Per 1 directly). [Ihey are more ely to mistrust OFWM
personnel and government people in general, to be unaware of the tull
details of the PLL program, and to be opposed to credit facilities for
PLL. Their major perceived constraints, in order of impertance, are
(1) loss of a cropping season and double cropping of land, f.e., no
available land for PLL, (2) a lack of knowledge about the PLL program
and not being convinced of the benefits of PLL, (1) tractor and/or
implement rentall is too costly, (4) a mistrust of OFWM and a feeling
that the reputation of OFWM workers is not good, (5) the rate of subsidy

is too low, and (6) a lack of approach ta OFWM.



At this point, the author would like to make some subjective and
personal observations which may help to put some of the findings of the
survey in better perspective, Even though we are unable to say defini-
tively that PLL farmirs tend to be larger than No PLL ftarmers in tems
of farm size, due to unfortunate sampling difficulties, we (the researchers)
feel that this 1s a true statement In several village arcas we found a
relative abundance of No PLL farmers in the very small category, but were
hard put to locate and interview even one PLL farmer in the small
category (ownership acreage size between 12.5 and 25 acres). lLarge No
PLL farmers were extremely rare iu those areas visited where PLL work had
been done. It was our subjective tindiap that PLL farmers tended to be
larger, more educated, less fragmented, less subsistence oriented, more
wealthy, more influential, and more progressive than No PLL farmers, We
found that OFWM personnel tend to cater to the necds of the larger and
more influential farmers for PLL, but that all farmers had a good opinion
of the OFWM people and the type of work they do, The reputation of OFWM
is considerably higher thkan that of any other government agency which
works extensively with farmers, We found the farmers in the Chiniot area
very difficult to interview and deal with, and we sympathize with the
problems faced by vhe A.T.0. in that area., We tound almpst all vhe No

PLL farmers genuinely interestod in finding out mori® about both the PLL

and watercoursc improvement prograr .

The major benefits of PLL as perceived | farers are (1) reduced
time to irrigate (less water per acre), (2) ) tr o1 production and
higher -11'1.!, (J)) easlier Derat 101 I tracton eIt ircrease in
plot size) and more effective ut ttion of lérn apricultural equip-
ment, (4) reduction in hired labod &GS, Improveneny o stat - and
{6) reduction in family labor time. | l recived costs of PLI
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are, in order of Importance, (1) tractor fuel and labor time, (2) tractor
rental, (3) getting the subsidy check cashed from the bank, (&) OFWM
equipment rental, (5) hired labor costs, and (6) less of a cropping
season. The subsidy averaged approximately one-half of the direct costs
of PLL, but only about one-third of the totsi ¢osts, The indirect cests
of PLL were larger than expected--about half the average direct costs

of PLL,

Farmers' supgestions generally fell into two clzsses, those requesting
increased subsidies of one type or another, and these relating to the need
for OFWM personnel to be more effective in contacting farmers and explaining
the program.

This author is of the personal opfnion that the FLL program is an
excellent program, and that with several modifications will continue to
raise agricultural productivity and promote the more efficient use of
limited supplies of water throughout the Punjab province., It is hoped
that with modification the program will be able to more effectively
reach the small and very small farmeri.

Farmers seem generally willing and anxious to avail themselves of
more (futurs) PLL, even though most of them do not, of course, qualify
for future subsidies unless they are able to somehow subdivide more of
theiz land holdings in the names of other family relations.

In addition to the suggestions made by surveyed farmers themselves,
this author would like to make the following recommendations:

1. Since the project is aimed at the small farmer, considerable
more effort should be made to determine precise ownership acreages. OFWM
should be given access to all land ownership records (i.e., from the

Revenue Department) and have the legal power to obtain such records at

time. Mo attention should be given at this time to operational size
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of holdings since this will no doubt prove very difficult and time
consuming 'for OFWM to verify. As was recognized earlicr in this report,
OFWM has experienced great difficulty in verifving ownership acreages,
and consequently has tended to merely accept farmer's testimonics. In
the face of the time-consuming verifiation process, this pelicy is
certainly reasonable. However, if extensive effort {s to be made to
reach small farmers and insure that only they participate in the cost-
sharing program, a reevaluation of the present prifcy with more emphasie
being given to the verification process {is in osrder.

2. HMore effort should be made by OFWM to reach and inform all
farmers and especially small farmers about the full details of the PLL
project, This pertains also to the improvement of watercourses, It is
to be expected that the larger, more educated and more "progressive"
farmers will usually be the first ones in a willage or chak to seek out
the OFWM people in order to elicite more details about the program and
to make the actual decision to do some precision land leveling, OFWM
Is correct in going to assist in the PLL work of these farmers and in
granting them a subsidy if they so qualify, However, there is no reason
why the OFWM workers cannot make attempts to, for example, call & general
meeting in the village or chak where they have gone to do PLL work, in
which they can effectively explain the PLL program including its benefits
and costs, to at least those farmers who were interested caough to attend
such a meeting., Several meetings may have to be held, upon request, in
order to reach all interested farmers. At the conclusion of these meet-
ings, efforts should be made by the OFWM teams to level the lands of all
those who have completed an application form for PLL in one particular

village area, before proceeding to other village areas.




There should be no discrimination against small farmers who have
expressed the desire for PLL and completed an application form. Because
of PLL target goal stipulations, many OFWM officers are tempted to give
more consideration to those farmers who are willing to level more acres,
and to give less constderation to small farmers who wish to level less
than four or five acres, While there are problems with the target-goal
procedure, there weuld prebably be more serious problems without it, since
without target goals there would be little or no Incentive for OFWM
personnel to perform PLL work.

3. Since the demand for PLL is greater than the supply of PLL
teams and equipment and the demand will increase further with more attempts
of OFWM to reach small farmers; more personnel, implements, and training %
should be made available for PLL work. It is only by adequately meeting '
the demand of all farmers for PLL that the small farmer will be attended
to and benefited., When the deman: exceeds the supply, the tendency is
for larger, more influential farmers to benefit more than smaller, less
influential farmers.

4. The rate of subsidy (based upon the volume of earth moved as
determined by surveving techniques) should be higher for "very small"
farmers than for "small" farmers (author's definitions of very small and
small)., This would effectively allow for smaller farmers to overcome
their major constraints of losing a cropping season due to PLL and not
being able to afford the costly rental of tractors, If feasible, an
advance subsidy should be offered to very small farmers, If this is not
feasible, then credit arrangements should be made easily available for
PLl.. This could be implemented in addition to the granting of advance

subsidies. The authors do not feel that additional subsidies should be




95

pranted for the decrease in yield resulting during the first cropping
<ecason after PLL (in the form of cash or chesical fertilizer), nor for
12pairing tractors owned by farmers after the great strain put on them by
the PLL work, nor for the loss of trees uprocted as a prerequisite of PLL
vork, since these are not among the major constraints on farmers in the
TLL program.

5. The procedure of getting subsidy checks cashed must be simplified.
Over and over again this was a major complaint we heard from farmers about
the program. The OFWM personal ledger accounts (P.L.A.) used for the
payment of subsidies should be operated exclusively through private banks,
instead of the current procedure of all subsidy <hecks beiny required
to go to the Revenue Department for approval and release of rfunds,

6. To coincide with attempts to reach all farmers, and especially
smaller farmers, more efforts should be made tu Jdevelop and aake available
bullock-drawn scrapers, since tried and tested hullock power and labor
intensive technologies may appeal more to very small furmers than tractor
power and capital intensive technologies, The vitablishment and encour-
agement of private agencies and contractors to perform PLL would tend to
ease the pressure on existing OFWM teams to seivice the demands of all
farmers. Private agenclies could concentrate on scrvicing both those
farners who do not qualify for a government suliiidy and those farmers
who prefer not to be dependent on OFWM for PLL. Such private agencies
could be encouraged at first by tax incentives und by OFWM advertising
the existence of private services in areas wher. they are doing PLL work

Effective implementation of these recommeilitions will not only
improve the quality of the existing PLL prograa, bat will also serve to

more effectively reach and benefit small farmein, in addicion to large
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farmers who have been