
Data Collection for
 
Evaluation of
 

Investment in Agricultural Research
 

A Consultant's Report 

by 

Dr. Douglas Gollin 

AUGUST, 1988 

PARC. USAID. MART. WINROCK
 



Data Collection
 

for
 

Evaluation of Investment in Agricultural _Research
 

A Consultant's Report 

by
 
Douglas Gollin
 
August, 1988
 

PARC/USAID/MART-WINROCK
 

R
 



During the six weeks allotted for the data collection 

project, a considerable quantity of data has been compiled 

relating to agricultural production in Pakistan. Virtually all 

the desired materials have been gathered and assembled. The 

resulting data set should make possible extensive further study 

of productivity gains related to agricultural research. 

Due primarily to the slow pace of data collection in the
 

months prior to the current effort, it was riot possible to
 

convert as much of the data set to computer as had been hoped.
 

Nevertheless, a substantial body of information oti crop acreage 

and output has been entered into the computer, along with other 

valuable materials.
 

The data set includes particularly strong components on
 

output, irrigation, fertilizer, and tractors and machinery.
 

Generally good data sets cover physical arid social infrastructure
 

variables and land use. Data for labor, plant protection, and 

input costs are relatively weak, as had been expected.
 

The data collection project encountered some institutional 

resistance to making materials available. It is recommended that
 

data collection become more instiLutionalized and centrdlized, 

and that training and other activities target the problem of
 

generating an institutional ethos more conducive to sharing data.
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1. Introduction
 

Detailed information about Pakistan's agricultural sector is
 

remarkably difficult to find, either within the country or
 

abroad. The task of rounding up the available materials and
 

assembling them in a central data base would thus represent a
 

valuable goal in its own right.
 

The current data collection project, however, arose in
 

response to a more specific need for information. Before
 

discussing the specifics of the work which has been completed, it
 

is worthwhile to review the events which gave rise to the data 

collection project.
 

As part of an effort to examine the role of agricultural
 

research in generating economic growth, the Pakistan Agricultural
 

Research Council (PARC) initiated in early 1988 a study of
 

returns to investment in agricultural research. Dr. Robert E.
 

Evenson, Professor of Economics, Yale University, was chosen to
 

undertake the study under the auspices of Winrock International's
 

MART Project and the U.S. Agency for International Development.
 

The goals and methods of Dr. Evenson's study have been 

outlined in greater detail elsewhere; but in short, the study 

seeks to calculate changes in productivity in Pakistan's
 

agricultural sector. These changes will then be related
 

statistically to investment in agricultural research.
 

The underlying analytic technique involves several steps. 

The first step is to measure changes in output per unit of input 

over tirae. This provides some general indication of the 

efficiency with which inputs are converted into outputs. Of 

particular interest are changes in this efficiency mE asure over 

time; these suggest that changes in technology have occurred. In 

a second step, these changes in technological efficiency are 

related statistically to a wide range of variables, including 

investment in agricultural research and extension, use of high­
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yielding varieties, and others.
 

The resulting product not only casts light on the process of 

technical change in agriculture; it also can make a contribution 

to the more practical problems associated with the mlinagement of 

an agricultural research system. 

As is perhaps obvious from the duscr iption, howevr, ti study 

of this kind depends heavily un the availabilit.y of a wLd,. rno-lqe 

of data. This data falls into two categories: :.riformaLiori on 

research and extension, and informiat ion on agricultural 

production. 

In Dr. Evenson's initial conceptualization of the study, two 

data collection phases were incorporvated into the pro jel, design. 

These corresponded generally with the two types of data needed. 

Phase I consists of the development of a data base 

describing Pakistan's agricultural research and extensijn system, 

drawing on various measures of manpower, expenditure and research 

output over the study period 1955-87. 

Phase II involves the creation of a data base on
 

agricultural production, including output, inpul., price and
 

infrastructure variables.
 

Included in the Phase I data base are a number of indicators
 

of research activity at the national and provincial level in
 

Pakistan. Of primary importance are budget arid manpower figures
 

showing the investment of financial and human resources over" 

time. Also of interest are publication indexes, varietal release
 

data and other indicators of "research outputs."
 

For Phase II, a sweeping range of materials relating t.o 

agricultural production and productivity is required. This 

includes, of course, figures on area in production and quantLitles 

harvested for different crops. In additi.on, it- includes drata on 

numerous factors affecting production: background vt'iAbles such 

as rainfall, soil type and satinization; inputs in(.-ludLrlg 
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fertilizer, pesticides, irrigation, machinery and animal [lower; 

infrastructure both physical and social, such as schools, healt.-h 

centers, roads, markets, and electrification; and prices, both 

for outputs and for inputs. 

According to the original schedule, data co lIectLon for 

Phase I was to be essentially finished by early summ,er of 1988, 

and Phase II was slated for completion by early Sept-ember. W,)r k 

on data collection was to take place at. PARC under the direction 

of Mr. Qazi Tauqir Azam.
 

In view of the 1.re vol ume of matertiIrequi red, hotwever, 

it soon became evident that the data col letlon process wouild 

require additional personnel and resources -- and part iculIarly 

period of uninterrupted ar;d concentrated effort-. In colusettque.ic,-, 

a decision was made to call on a short-term consultant t, assist 

in the data collection process.
 

The present writer was assigned to spend six weeks 

collecting, assembling, compiling and organizinq the data needed 

for Phase II of the study. Terms of reference for the 

consultancy are included as Appendix 1. 
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I. Objectives
 

In conversations with Dr. Evenson during May and Junte, and 

in discussions with Dr. Bill Wright immediately following my
 

arrival in Pakistan, the following object: ives were developed for 

the six-week data collection project, in accordance wit h the 

terms of reference: 

-- To locate and identify all dat:,a re Ia ting to 
agricultural production and productivity ne'eded 
for evaluatinq investmert in agricultura[ 
research In P'aKistn. 

-- To compiile these materials i n uisab]l" f(, rms 
for shipmenit to New aven by ALguSt 20. 

-- To begin the process of convert ing t:hese 
materials into a computerized cta baso suitable 
for subsequent economic analysis. 

-- To evaluate the qua] ity of these materials; 
to identify gaps in I:-he records; anid Lo check 
data where feasible for accuracy and/or 
consistency. 
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III. Description of Activities
 

A. Initial Status:
 

At the time of my arrival in early July, I met. with Qazi 

Tauqir Azam and Shahid Iqbal (Statistical Officer, PARC, who was
 

delegated to the project at the end of June) to di s.uss Lhe 

status of data collection. They desc:ribed to me some of Lhe 

difficulties they had encountered it, finding time and r sources 

to allocate to the project. They also told me of some ruesist.jloc, 

they had faced in seeking access to certain sources of dat'a. 

In fact, they told me, no formal data base for Phase If had 

been formed at that time. SlightJy more progress had been mad, 

on Phase I during the three months since Dr. Evenson's visit. to 

Islamabad in March; but here, too, data collection appeared to be 

lagging seriously behind schedule. Although a s rvuy of 

scientific manpower had been coded and entered into the c'omputer, 

little progress had bceen made in col lecting provincijl. budget 

data. A survey of institutional budgets and staff ing patterns at 

65 research organizations also had yielded few results. 

Although I had initially planned to assist prlmrari ly in 

compiling arid organizing the Phase [I data base, it- quickly 

became apparent that it would le necessary to begin the d-AtA 

collection nearly from scratch. Thi:! scope of thet project t his 

was expanded to include identifying, locating and assembling thie 

desired materials. Moreover, although I had anticipated working 

solely on Phase II data collection, I quickly re!alized that it 

would also be important to help as much as possible in comp] eti ng 

data collection for Phase I. 

The slow start of the data collection process thus 

constituted something of a setback. Since we had counted on the 

initiation of data collection for Phase Ii, it was dis'ap-pointing 

to discover that nt. even Phase I had been c-.,mj:p;leted. T I Is 

setback added an element of time pressure to the project , whichi 

was accentuated by the weeklong interruption of the Eid-til-AzlIa 
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holiday -- which reduced the number of working days available for
 

data collection.
 

B. Progress and Activities:
 

Despite these initial difficulties, we made rapid progress.
 

I spent my first several days in Islamabad going through
 

published data sources to determine what materials were
 

available, to asses their reliability, and to decide what
 

variables might reasonably be specified from the available
 

records.
 

Working with Messrs. Qazi and Shahid, I developed a series
 

of memoranda describing our data needs. The first of these, an
 

extended "Note on Data," was completed on July 12. A more
 

clearly specified list of variables was developed during the 
next
 

week, even as we began the process of assembling data and
 

entering it into the computer.
 

Over the Eid holiday, which began unofficially on July 19, 


worked intensively to enter into the computer data on area and
 

production of major and minor crops.
 

Dr. Evenson arrived in Islamabad on July 23, and we
 

discussed at that 
time the delay in initiating data collection.
 

Because so little had been accomplished between March and July, 
we 
found ourselves facing significant time constraints. One
 

immediate consequence was a decision to shift emphasis from 

computerizing the data set to completing it.
 

Data entry on the computer is a relatively time-consuming 

process. Data must first be assembled or coded in an appropriate 

format; and with a single comfputer at our disposal, the time 
required for typii.g in pages of figures was considerable. Under 

the circumstances, we decided that priority should be gvon to 

data collection over data entry. Raw data can be coded and 
keypunched in New Haven; but there will be little scope for 

collecting additional materials following the end of August. 
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During the first week of Dr. Evenson's consultancy, we also
 
made further decisions about the 
nature of the data needed and
 

about the appropriate ways to specify certain variables. 

We travelled on August I t. Faitsalabad to seek out mate rials 
on research expenditure, varietal use and other variables. The 
foltowing day, we drove to Lahore. We spent two days collecting 

materials from the pruvincial government of the Punjab; following 
Dr. Evenson 's departure on August 4, 1 remained in Lahore for" 
three more days to follow up leads and to visit other offices. 

Among the materials we col leclLed froin La hore were data on 
extension, on-farm water management, varieties in use, soi.l 

salinity and waterlogging, and crop acreage. 

Upon my return to Islamabad on August 7, 1 set in rintion the 
process of pulling together the remaining materials for 
photocopying, coding, description arid evaluation.
 

This entailed identifLing sources for different bits of 
information and trying to piece together adequate information 
from various places. For a variable like land utilization, for 
instance, we would hope to construct some district-wise measure 

to cover the entire period from 1955 to 1986. But no single 
source provides this information. Instead, we can find national­

level estimates of land use, arid provincial-level statistics for 
the entire time series. We can round this out with district-wise 

materials from the decennnial agricultural census reports, from 

provincial agricultural statistics publications, and perhaps from 

occasional development statistics. Using these fixed points and
 
the background national and provincial series, we can interpolate
 

and extrapolate to 
 construct a reasonably accurate district-wise
 

time series.
 

The physical process of pulling these disparate materials
 

together requires a laborious routine of evaluating source 
materials, copying useful sections, collecting and filing the 

copies, and re-evaluating data needs. Over a week of steady work 
was needed to put together a complete set if hard copy data with 
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which to build the final data base.
 

Although we had initially hop]?d to harve (lore data 

computerized, and less hard copy to proe.ss i" New Havei" , w,: have 

succeeded in compiling a complete collecLion (if ialr ti Is 
covering vi rtually all the variables we had hoped to riKcorporak­

in the study. 

The groundwork has been laid for coding and keypunch inq th-, 

data base, and the economic analysis CaIn be as-d cwn a se l ild 

foundation of data. FurLhermore, a subsLantial comptdr .. t. 
base has already been created, covering a wide range of crop d. t­
and production data. This wilt constitute Lhe nucleus of the 

final electronic data base. 

Although much data processing work remains in the project, 

the essential first steps are complete. 
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Description of Data
 

The fundamental objective for the data bas- is to assemble 'i 

complete set of data on agricultural production, inputs, prices, 

costs, infrastructure and background var iables. A full list of 

these variables is attached as Appendix 2. 

To capture sufficient variation, the data base (draws on 

district-level materials wherever they are available. Al thouqh 

district-ievel data is in some respc<:ts Jess accurate t han the 

aggregated provincial and national totals, it offers a far richer 

pattern of variation, which IS; of part.icUlar value for the kind 

of study Dr. Evenson plans t undertake.
 

The second important structural feature of the data baso is 

that it represents a time series from 1955 Lo the preseit. 

Because investments in agricultural research are assumed Lo have 

long-range payoffs rather than immediate returns, the long time 

series is needed to capture Lhese lags accurately. 

In its general format, the data base COnsists of two 

component parts: an electronic component and a hard copJy 

component. The electronic component does not c-urrently 

constitute as large a portion of the total as had been hoped; 

nonetheless it contains a substantial voltume of material.
 

Most of this material .onsist.s of a crop productL.)_, data 

set, which has been entered onto disk using the Lotus 1-2-3 
,
spreadsheet software packag-.. A full list of the existing files 

is attached as Appendix 3. The general status of tho eet.lcronwi: 

material is that it includes dist rict-wise data on major crops 

for 1979-83, for "major-minor" crops from L969-81 , arid for 
"minor-minor" crops from [.981-83. Provincial-level ,rea and 

production figures are Jlso available for bot h categories of 

minor crops from 1955-85. Some land use statistic.,s are alsc, on 

computer.
 

The major crops are wheat, rice, cotton, sugarcane, ha jtra 

jowar and maize. The category of "major-minor" cr.ps com:tpris os 



gram, mung and mash, rapeseed and mustardseed, and tobacco.
 

"Minor-minor" crops include mattar, masoor, peanut, potato, guar,
 

onion, vegetables, cit:'us, and mango.
 

For wheat, rice and cotton, the data set records area and
 

production by irrigated and unirrigated land, and by varieties. 

For maize, bajra, jowar, sugarcane and the "major-minor" crops, 

the data covers area and production by irrigated and unirrigated 

land. For the remaining crops, the data incorporates only total 

production figures. 

The computerized data has been placed on Lotus spreadsheets.
 

The spreadsheets are structured in a fashion that facilitators 

entry of data. The first column in each spreadsheet lists 

district names for each province. Each row represents a sinyle
 

district. Each column represents a single variable. The
 

variables defined thus far represent either area or production
 

data, by year, for a particular crop.
 

A typical column might thus present hectares sown to Basmati
 

rice in 1980-81. Alternatively, it might present production in
 

tons of irrigated bajra in 1975-76. Each observation thus gives 

a particular district's acreage or production of a given crop 

variable in a given year. 

No attempt has yet been made to code the variables 

numerically, or to code district names numerically. Such coding 

will most efficiently be undertaken when all the data are 

collected, at which time it will be easier to assess what 

variables can be developed from the data. Certain other
 

refinements in the data have also not been made. For instance, 

no attempt has yet been made to convert data entirely to metric 

form (or imperial form); instead, it is simply labelled clearly 

which format applies to a given table. Likewise, no effort has 

yet been made to deal with the more serious problem of changes in 

district boundaries or definitions. 

The information necessary for making these adjustments has 

been included in the data set, but given the limited t.ime 
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available for data collection in Pakistan, it was judged more
 

expedient to leave this kind of data cleaning for subsequent work 

in New Haven.
 

In an effort to avoid unnecessary data entry, some tables 

have been edited to exclude districts with zero or insigrii f icain. 

production of a given crop. in some cases, the output[ of t ht.se 

districts has been aggregated as "(Other)". For each variable, ai 

total reported figure for Pakistan is l isted at the top of the 

spreadsheet; at the bottom, a sepa rate figur-e Is (XICalI lttd by 

summing the production reported for different distLricts. The 

near-identity between these two sets of figures prov ides an 

indication of the unimportance of any data omitted from tle 

tables. It also provides an opportunity to check for errors in 

data entry. It appears in virtually all cases that the entered 

data are error-free and complete.
 

A second set of electronic data has been made available to 

us through the kind cooperation of the Agricultural Data 

Collection project (ADC), for which we are particularly grateful 

to Mr. T.J. Byram and Mr. Naseer Qureshi. 

This data set contains materials forwarded t-o ADC by
 

provincial governments through the Agricultural Information 

Management System (AIMS). This is a dBase III+ system containing 

a near-complete set of output and input data from Baluchistan for 

the years since 1969, along with a similar set of data for the 

Sind from 1.979 to present. 

This material is provided on a tape cartridge suitable for 

use on an IBM-compatible microcomputer. The software and 

documentation for the data base are included; the bulk ()f t h, 

material, however, is a set of dBase [I files corr.aining all 

the necessary information. The system was originally designed i.o 

allow for data entry or retrieval through either dBase II or 

Lotus; it should be easily possible to convert the same material 

to SAS format. 
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The remainder of the data is currently on hard copy. Much 

of it is in the form of photocopied materials, which will require
 

additional coding and formatting before being ent.ered onto 

computer. These materials are divided by subject into variou. 

categories. Each category of variables has beer placed in a 

separate file, with appropriate labels characteriz ung Lhe ,'',"nte tr 

of the files. Some additional material -- primarily books ant 

publications -- is being included separately. 
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The Variables
 

Crop Area and Production:
 

The most essential component of the data set is data on 

actual output levels. As mentioned previously, this data set is 

divided into an electronic component arid a hard copy compor-nt. 

The structure of the data remains the same, however. For umajor 

crops, we have collected district-level data from 1955-86 on area 
and production, irrigated and unirrigcted, and variety-wIse where 

applicable. For "major-minor" crops, we have dat a on ire,- ard 

production, irrigated and unirrigated, by distric-t, for 196 9-86. 

Before 1969, the data set on "major-minor" crops consrsts ,,f 

provincial-level totals, with district-level dlt-a for sel-cled 

years. For "minor-minor" crops, final ly, we have provinci -ai­

level totals for 1955-86, wi.th district-level data for a few 

selected years. 

The hardcopy data includes: 

-- The Agricultural Statistics of Pakistan, 1.986 (Vol. 
Ii). This gives district-level dtaLL on all crop-,s for 
1983-84 to 1985-86. Since nore of the c npute'Ized 

data covers these years, this volume v ill he es: ent.i.al 
for detailing production for the most recent years. 

Agricultural v.s 
1975, 1.977 and 1979. Volume 11 of the L975 st-it istics 
is included in its entirety. These volumes are 
essential for n dat. a tLh 

-- Data from the Stat. ist vtluaes for 

providig major-crop for period 
1969 to 1979.
 

-- Data from the Food Statistics of [969. Thi s 
pushes the major crop time series hac-k lo 1960-61, 
with the exception of the year 1968-69 and Lhe crop 
cotton. No irrigation informa l.ion is given. 

-- Data from the Season and __ropj1 ports for 1965-68. 
These materials cover all the major and minor crops, 
and also give irrigated and unirr.igated breikdowns. 

-- Data from a variety of sources covers the ot.hu.r 
gaps. Major crop data is available at the distri-ct. 
level for the years 1955-61. Irrigation breakd,,wns 
are also included. Cotton data is available for Il 
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but one year at the district level. Data for 1908-O0 
is provided by the 1969 Yearbook of Aylr ur_ I 
Statistics. 

All told, the data set on crop area and production is 

essentially complete in all detai Is as planned. The only 

information which is not complete is district-wise and 

irrigation-wise data on minor crops for some early years. These 

omissions should not in any way detract from the analysis. 
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Output Prices:
 

Pakistan's data on agricultural prices is distinctly spotty
 

in quality and scope. An excellent review of the materials
 

available has been produced by Carroll Rock and Kerry Gee for the
 

Pakistan Economic Analysis Network Project (as Special Reports
 

Series No. 2, "An Appraisal of Agricultural Price StatLstics in 

Pakistan," [Islamabad: EAN, 1987]).
 

Rock and Gee describe the numerous separatOe (and often 

conflicting) price series available, alony with the r collecltion 

methodologies. They also note the paucity of certain data -­

most notably farm-level prices. Their report is included wit.h 

the hard-copy data base as an important tool for interpret ing 

price statistics. 

The principle component of the data set on agricu ii ra. 

output prices is a time series for commodity pri.ces at select..d 

major markets. For the years from 1955 to 1975, only avlerag, 

annual prices are available. For subsequent years, the dat-a set 

includes monthly prices -- making it possible to estimate in 

rough terms the fluctuations due to seasonal crop cycles. Th is 

price series covers all the major crops and most of t-he minor 

crops.
 

Although the number of markets for which price data is 

available is relatively small, and although the data rteflects 

prices at large urban markets rather than small village markets, 

this probably constitutes a basically sound data set at the 

wholesale level.
 

Unfortunately, wholesale prices do not accurately reflect 

the prices received by farmers. Farm-ilevel prices represent. a 

much more important measure for use in calculating product v t y 

changes and estimating supply funct iori s. Rock arid Gte commenL 

briefly in their report on the lack of farm-level price dat,. 
They note, however, that there are a few sources of "ha rvestt 

prices" available, although the accuracy of thes sources I.i 
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sometimes questionable.
 

The current project has been promised access to a series of 
district-level harvest prices for the Punjab, but at this writing 

no materials have yet arrived from the Crop Rheporting Servi(,-e in 

Lahore. The data base does, however, include one year's worth of 
this data (1979-80) from a secondary source. It- also contains a 

three-year sequence of district-level "harvest prices" for 1905­
68 taken from three volumes of West Pakistan Season and Crop 

Reports, but there is no accompanying documentation of sources or 

methodology. Finally, the data set includes a series for L960-75 

of "average wholesale prices ... at harvest time" from the 1975 

Agricultural Statistics. This is based on monthly price data and 

approximate dates of harvest; although it is not a sufficient 

data set, it does indicate one means by which harvest prices can 

be estimated from available data.
 

Other methods of estimating harvest prices might incl ud. 

extrapolating from the cross-sectionail data current ly iii omt" 

possession, or using distances from markets (available in the 

Mouza Statistics) as a means of estimating price differentials. 

In addition, the cost of production reports included ill our datd 
base provide estimates of farm-leve] prices for selected crops, 

districts and years. 

Finally, the data set includes support prices and 

procurement prices for the various crops covered in the 

government procurement programs. These may be useful In 

calculating price floors for various districts. 

No time series data set on prices would be complete without 

a set of deflators. The current data set is no exception. It 

includes a GDP deflator for 1959-60 to 1986-87, and a Consumer 

Price Index for 1955-56 to 1986-87. The t.wo indices appear to 

run almost exactly parallel, so they can probably used to equal 

effect.
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Livestock, Animal Power and Animal Products:
 

Livestock data are notoriously difficult to collect or to 

evaluate. In Pakistan, data on livestock populations are 

primarily found in the decennial AgrI nt ral Cens us re.pots and 

the occasional Livestock Census ptublications, both produced by 

the Agricultural Census Organization in Lahore. 

In addition, the Livestock Division of the Ministry of Food, 

Agriculture and Cooperatives calculates annual estimates of 

livestock populations at the national and provincial level. 

These appear to be based on estimated herd growl-Ai raLes and 

interpolations. Proportionality is assumed for geographic 

distribution of livestock populations. These riumbers are 

probably as accurate as can be expected, given the liinitat ions 

inherent in counting animals. 

More problemat-ic, however, are figures for production of 

animal products: meat, milk, eggs, wool aind skins. No) systematic 

survey of these products appears to be readily available, 

although some localized studies offer in--depth data for certain
 

periods of time.
 

At the national level, the Livestock Division has developed 

a series of estimates for production of animal [.products. These 

are based on estimated animal populations and on estinated raltes 

of lactation, egg-laying, off-take of carcasses and hides, and 

similar measures. The extent to which these estimates ref lect 

reality is probably somewhat limited. Some analysts suggested in.
 

conversation that these figures are extremely variable and
 

sometimes quite unreliable. Nonetheless, they probably offer
 

some basis for a general index of production.
 

The data base assembled here relies largely on Agricultural 

Census data. From the 1960 census, we have taken district-w is, 

population figures for cows, buffaloes, m.ilch cows, milch 

buffaloes, sheep, goats and poultry birds. In addition, there 

are specific figures for district-wise populations of work 

animals, which are disaggregated into buffaloes and ,IhlerIdraught 
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animals.
 

Similar data are available from the t972 and 1980
 
Agricultural Census reports, and in the 
1976 Livest.ock Census, 
although these disaggregate the cow and biuffalo populttons still
 
further. 
 These reports also provide separate figures for
 
populations of horses, donkeys, mules and camels.
 

In addition, we have taken from various Aqr jen Itouial 
Statistics publications national- and provLncial-level estimates 
for livestock populations from the 1.965-06 
Livestock Cenisus.
 
(Despite repeated efforts, 
we could not locate a copy of this
 

publication.)
 

Also included in the livestock file are the [ivestock
 
Division estimates of national animal populations from 1955-88. A
 
shorter time series covers output of animal products.
 

Finally, the data set offers some ldmi . tedly sketchy 
information about the costs of production of animna products and, 
more useful, for what might be called "operating costs" for work 
animals. Any information of this type is obviously subject to 
numerous errors, but it can( at least provide order-of-mainitude 
estimates of relevant 
costs. 
 One source for this information is
 
the Directorate of Livestock Farms research report for J 969-70.
 
A second source is the 1967 Report on Farm Power,- M..chi nri-y and 
Equipment in Pakistan prepared by 
the Miniistry of Agriculture and
 
Works. 
 Both of these studies provide some estimates of t.he costs
 
of keeping 
work animals, including expenditures for fodder,
 
concentrates, medicines, ropes 
and chains, labour, interest and 
depreciation. The latter report aIso) provides est.imat es for 
purchase prices of work animals, distinguishinq between 
"improved" strains and "promiscuous" breeds. Although this
 
material should be 
viewed with caution, it nevertheless provides 
useful and important information.
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Irrigation:
 

Agriculture in Pakistan is heavily dependent on irrigation.
 

Since water is the most significant scarce factor inl most of
 

Pakistan's agriculture, irrigation plays a particularly crit ical
 

role as an input. Irrigation effectively increases the arei 

available for cultivation; at the very least, it improves the 

quality of land already cultivated. 

Given the importance of irt'gation in PakLst.an's 

agriculture, it is fortunate that we have such a rich daia set 

describing irrigati on inputs and . ifrast ructure . rhe most 

valuable data we have on irrigat-ion is crop area and productLion 

data, which includes figures on irrigated area .ind product ion 1,f 

ma jor and "major-minor" crops. Al though this set'ies does rint. 

cover every year, we have at this writing full dat for the years 

1955-59, 1965-68 and 1969-86,. We are hopeful that. we_ w i II 

shortly obtain this data for most of the remairning years in the 

series. 

These figures for cropwise irrigated area and produetL ion, by 

district, provide a f ramewo rk for a number of more det.a i led 

measures of irrigation. 

One rich vein of additional data concerns sources of 

irrigation. Most of Pakistan's irrigation water comes either 

from canals or from wel s and tubewelI s. Am o ng o t Ie i 

distinctions between the two types of i rrigation, cana l water 

supply is essentially a government funct ion, whereas most wel Is 

and tubewells are privately ownod and oper.ted. Mala"g'-m,.nt. 

techniques differ for the two types of i 'riqaLiri; litmers who 

have their own tubewells probably have more freedom to regulate 

the supply of water to their crops. It will I)(- irilt>rt'ant, to 

control for these differences in assessing the product.1 v it y 

effects o! agricultural research. It- might, a io ri:ake an 

interesting s ide study to exami ne the dli fferent.ialI r rod uct vi t y 

effects associated with the various Lypes of irr1ta t tn. 
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Our data on sources of irrigation begins with a national­

level time series covering 1950-87, showing area irrigated by 

canals, tanks, tubewells and other sources. A comparable data 

set is available at the provincial level for the same period. 

The national-level series is taken from the Economic Survey, 

1987-88. Provincial-level figures are taken from the Pakistan 

Agricultural Statistics volumes for 1975 and 1986. Another 

series, from 25 Years of Pakistan Statistics, shows .trea 

irrigated by different canal systems for each province from 1958­

68.
 

District-level data on sources of irrigation is available
 

for selected years for the different provinces. For the whole 

country, we have sourcewise data at the district Ievel for the 

agricultural census years of 1960, 1972 arnd 1980. In addition, 

we have comparable data for all districts from 1956-57, 1959-60, 

1964-65, and 1967-68, from various sources. 

For the different provinces, we have additional district­

level data for selected other years. For the Punjab, we have 

sourcewise data for 1964-65, 1969-70, and for all years from 

1978-79 to 1984-85. For Sind, we have 1973-78 and 1982-85. For 

NWFP, the data covers 1964-65, 1969-70 to 1974-75, and 1978-79 to
 

1983-84. And for Baluchistan, the AlMS electronic data base 

offers a nearly complete data set for 20 years Of producLLIon. 

As though this wealth of data were not sufficient, an added ldyer 

of detail exists for a few years for the Punjab. Froom the .()_op 

Acreage Statistics series, we have sourcewise data it Lhe 

district level by_crop. In other words, Lhe dati describes wht. 

area of wheat is grown under canal Lrri gation in a g Lv0I 

district, or how much sugarcane is irrigated by tubewel in 

another locale. 

Similar, though not quite so rich, are crupwise/sourcewlse 

irrigation statistics at the provincial level, for Sind. These 

data are also available at the national level. 
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Finally, as a general index of irrigation inptt: levels, we 

have a national-level series on total water aVdAlbi[ily i.a. the 

farmgate from 1973-86. Although it is not entLrely clear huw 

these data are derived, they ostensibly include es[lm'ites both1i of 

canal flow and of groundwater availability. As, such, Lhey might. 

serve as a helpful index of year-to-y,.ar, variations in ir i.,jtiLmn 

water availability. 

The irrigation data seL is thus rich in detail. IL is si)
 

rich, in fact, that a closely related area of data hits been
 

treated separately for purposes of conveiiience. Thts separate 

file covers tubewells, and it provides figures on tubewell 

counts, use, rental and costs. 
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Tubewel Is:
 

TubewelI counts provide an important: measlre of irrigat ion 

infrastructure. The data set includes nai [i.onal- aid provincial­

level totals for tubewells for the years 1969-86. ri additiiion, 

district-level tubewell counts are avai lfable for 1966-08, fr-om 

the Season and Crop eporls for those years; and from 197t, 1980 

and 1983 from the Villaqe Statstics arid Mou,, Stat:ist. 1 for 

those years. The 1983 daLa has riot actall y bee i incluid:dI i.n the 

Tubewell folder; the 1983 Mouza StatLLsit: LCs volume Is in i| 

Infrastructure folder. 

The 1984 Ag ricul tural Machinery Census should also provide 

tubewell counts at the district level , hut the only published 

portion of this census at this time deals with provinci al-level 

data. The Census Organization promises Lhal: the disLri-L-level 

data will be ava.i lable ini one to two months; we are pressin,. for 

printouts, proofs, or data on tape. I have rio confidence LhaL we 

will get this materiLal in tLime for the sLtudy, however. 

We do, however, have add itional daLa for tlie Punjab at the 

district level -- to wit, a series extending from 1980-81 to 

1984-85. A further tubewell series provides proviniil-leve l 

figures from 1963-64 to 1984-85. Also available is a dIvLion­

level count from the 1968 AgjricultLu ral Mahiiinery C r..qs_., aotLher 

publication which we were unable to locrat.ec . (Divisions represent 

an administrat,ive level between districts and provinces.) 

Finally, we have a vialualie set- of daLa conernii tubewell 

costs. one c -mponentof Lhis is a 1972 _!ry cprt. (ci 

Economics of Tubewells ii,Selected I)istri. of I herI'un-b. This__ets 

lists estimates for the capital cost. s of jumiip , st raier, eng.ine, 

arid other maLer ials; labour cosLs for iiiL.llat. ion and u.erat [ol; 

operational -osts for oil , deprec:iation, inLterest, anrid rep.i r anid 

replacement charges. Rental charges for hiring out. of tubewells 

are also inciided, along wiLh a variety of olier .iniformat ion. 

Other data on Lubeweil cosLs includes a price sey:rie; on 

energising charges for electric Lubewells and a price series for 
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diesel fuel. F'inally, the 1984 Machirn-Irv Census also includes 

provincial-level average charges for hiring out of tubewells. 

Similar figures can also be found in 

Taken in conjunc Lion with the rest of the irrigat.ion daLa, 

this tubewell information constitutes d valuable sou-ce inae'ri j|. 
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Tractors and Machinery 

The data set includes a fairly extensive array of materials 

on tractor numbers and other aribles r.l,iting t.(, farm 

mechanzation. A It.hough the pr i nc-iple ,.,ues are the Aqx,_u tI.rn 

Censuses report of 1960, 1972 and 1980, along wi tl. th. 

Agricultural Machinery_ CenrsLs , which would undoitei .1y c,,ntalr 

much valuable current information, have not yet becn1 iiade 

available by the AgricuiLuraI Census Organization i., Laho re. We 

are hopeful, however, that this Materi1,:l will become avilable 

before the end of the fall.
 

Even without this ma.lterial , howeve.r, We have a Soli .1 dalIl 

set on district - level tratctor count-s ovitr t ime. We haVe beil)rs
 
of tractors by district from the Vi_laqe Statistics of I '2
 

the Mouza Stati.stics of 1980 and I18. [NOTE: Copi es of t.lhI. 

relevant pages of the [972 report are included in Lhe f-Ild" for 

tractor arid machinery, Copies of the-, two MOtI f,.ports are1-0 not., 

however. The 1980 data is located in Le tubewell file, arid the 

98 data is in the louza Stati-st i.cs volume in the infrast ru-tur, 

file] Finally, we have a district-i eve.] trator counLt fr')om 195­

66 in the Survey Report on Farm Power, Machlnery. ard Eq!ui pin. t n 

Pakistan.
 

Additional data on tractor numbers are available for 

selected [rovince and selected year.s. F;or P ijab, W(. have 

tractor numbers from the 1968 Ag. Machinery repot't, iil ahso) 

figures for the years 1980-81 to 1.98-85. For NWFP, w, have 

tractor populations by district for 1970-71 to 1983-84. Fur the 

Sind, we have d.istrict-wise data on bul idoer's from 196()-70 to 

1974-75; unfortuntely this appears not extend to tractors. 

The three Aq-ricultural Census r-ports do not actuall y r,_port 

tractor number-s. They do however, report arecj covered by 

tractors per district, which in some ways represents a more 

useful indicator of tractor irput. 'lhis same. tnformat ion Is 

reported in the 1975 Agricultural Censts. 
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A wide range of add it ona I .tnformaLi on or varIous t yps of 

machinery is also avaitable from the 1.975 report. I nforut ion on 

machinery is otherwise r'elatively seair-e. I t Is i VA I t l.) at I:le 

provincial .level frow t.he 11) _8 _ 4 -CeLI LoIs re r , but lol- it I he 

district level . For tLh- t'unjab, d.i.s;trict - e-l,,.- I f t Iures aro 

available for certain types of machi itery for 19183-85. 

In add-ition to traetor nurmhers and area cove red by I: re t ,r's 

a number of interesting bits o [ dat, relat.e to t:.rac tor iIs-. Thi-. 

1975 Machinery Census -onta.in.s data or use of I. racicr I i1w. hy 

activiv, on use f o r" a .1r"i , ul t u ra I tA 11 d 1n-acr i (.c1 I. IIid t 

activi, t ies, ,-rid for hi r i.n1q-ou t tie. Sim1i lr , d ta re Ilso 

available at- the provinc'ial le:v,e!l frit the 1984 Machinrv t 'i. 

Of part i icular irtlerest in the S.iiie cersus r tol't -i ,r& ,.l a 

on rental rates for tracrtA ors lot- cli f,f r,--lt t ytjxs ot t-. ivi ,-s 

and data or, purchase prices and firanetntn ! of tiac .r; 'Iii i . 

it possible to estimate cap.t0: 1 c os ts rid ope r,it ,ii,1i otr(,t 
tractors for these two y ears. S ini 1a r i.n or-ii, t .i, i .,j I (-. 

availab 1. from the 19 07 .n.u vey i.... F. rw Pow(i I- , .. oi i t1- ._l 

.tuz_ ient . And i detai letd aria lys is of Ita tor * tnai,. 'je~l;,nI iS 

provided in the 1.969-70 Research Reort. 1he of7 f 1.,f l rectot.. 

Livestock Farms. This combinatiLon of nhtat.'ricls ,I] lows us l. 

create a reasonably iccurate t ime series on .nput costls 

associated wit:h tractors. Addit Lon'al measures can be obt i ni-il 

from such proxy variables ts diesel fuel costs (for which see i,. 

Tubewell file). 
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Inputs:
 

Three separate variables 
are included under this heading:
 
labor, fertilizer and pesticides. Other inputs, like 
irrigation
 
and mechanization, have been considered 
separaLely. Most of Lhe 
infrastructure variables could also bo considered inpuLs of j 
kind, in the sense that t hey might tiure in a product i 
function for Pakistan's agricultural sector.
 

For these more traditional inputls, however, we have the 
following data:
 

1. Labor and Pou1a ion: These two variables rert,:.sernt. 
slightly different aspects of a broader concept, which might br 
called human rte!sources. The use laborof and the level ('if 
workers' skills 
have great importance in the agricu lLu r-,I 
productive process. Unfortunately, they have also proven to h e 
among the most difficult variables to measure for this study. 
Data on the agricultural labor force are particularly scarc.. 
The best available figures for the agricultural labor force are 
probably those taken from the three Agricultuiral Censuses. These
 
report the numbers of agricultural households and .ie numbe.-r of 
permanent hired laborers. The report also
1980 ,riL."ains figures 
on the number of family laborers over 10 years of age. 

The 1981 Populat -_iCon
_ epsus contains occupational information
 
by district; contains fromit also data the previous censuses ol
 
population by The
district. historical statistics volum,s 25 
Years of Pakistan S:atListics and IT( Years of Pakistan Statistics 
include lengthy time series on the national- level size of the 
agricultural labor force; these have not been photocopied, and 
must be found in the original volumes. Similar national-level 
time series data is contained in the 1987-88 Economio Survey; 
this, too, has 
not been photocopied.
 

Since it is not entirely clear what dist]icti.ons exst 
between rural population arnd agricultural labor force, fjires 
for rural population have also been included. 'Thes ( dre 
available at the disrict level for 1951 and 1961 thefrom 25 
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Years of Pakistan in Statistics. Data for the 1.971 and 198.1
 

Population Censuses were sent to be photocopied shortly before 

this writing; unfortunately, due to recent events, they probably 

will not be available until after my departure from Pakist.,a1n. I 

have left instructions for this material to be included with the 

present collection of documents. 

Useful estimates of actual labor inputs, as opposed to work 

force, can be obtained from the Cost of Product.in series, lhes, 

volumes list the approximate use of labor for different tisks in 

production of different crops. The Cost. of Production e,,ries is 
useful for another reason, as we.1 : it contains some of the rare 

data on rural wages.
 

In general, data on agricultural wages is even more scarce 

than data on the agricultural work force. Several sourc-es 

provide some sketchy information, however. Perhaps the best 

general series is an interrupted table of rural wages in t.he 

Punjab. This lists both daily wages and per annui wa.les of 

permanent hired labor. The table covers the years 1965-117, but a
 

number of years are left blank.
 

A second table is taken from a report- by the International
 

Labor Organization. Although it lists no sources 
or
 

methodologies, this table reports average national wages in
 

agriculture for the years 1967-1975.
 

Finally, wage data can be found in the Cost o)f Produ',t:ion 

series and in a 1967 Survey Report on Farm Power, acdhinery.and 

Equipment. Like the Cost of Production reports, this l/itter 

source also provides some estimates of labor use in production of 

different crops and by different classes of farm operators. 

2. Fertilizer: Far more complete information is avaitable
 

on fertilizer use. The data set includes district-wise offtakes
 

of fertilizer for the period 1972-73 to 1.986-87. This material
 

comes from NFDC publications, and includes separate measures for
 

nitrogen fertilizers, phosphatic fertilizers, and potash. Total
 

nutrient tonnes are also provided.
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The fertilizer data also comes in another shape: month-wise 

offtakes by province. This may allow some calculations of crop­

wise use of fertilizers; at the very least, it should make it 

possible to estimate season-wise use of fertilizers. 

The 1960 and 1972 Agricultural Census reports provide 

figures for the number of farmers reporting use of fertilizers 

and manures. The 1980 report also includes a measure of 

fertilized area for each of the major crops by district. 

Although this doesn't indicate the quantity of fertilize r used 

for each crop, it does offer a useful glimpse at the rej]ative 

distribution of fertilizer between crops. Data on fertili-zer use 

by crop can also be found in the Cost of Production studie s. 

For years before 1973, we have a province-wise data set 

giving the total consumption of chemical fertilizers from 1955-76 

in N,P, and K tons. We can probably assume some kind of 

proportionality for extrapolating the district-wise data to tLi.is 

period.
 

Finally, we have a reasonably complete set of data on 

fertilizer prices. Retail sale prices of fertiliz,:r were 

theoretically controlled by the government until 1986, so only 

one price series is provided. There were presumably some
 

regional differences in fertilizer prices paid, if only due to 

transport costs. These are riot available, however. 

3. Pesticides: Pesticides have played an important role in 

Pakistan's recent burst of productivity in cotton, according t:o 

many observers. It is unfortunate, then, that so little 

information 	 is available on pesticide use at the district- level. 
.The only available district-wise information on lesticid use 

comes from the Agricultural Census reports of L972 and 1980. 

These both provide estimates of area covered by plant prot-ect. ion 
measures during the respective survey years. Acain, this tells 

us little about the intensity of use. 1t probably does provid, 
the basis for estimating an index of pesticide use, however. 
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At the national level, estimated breakdowns of plant
 

protection measures are available by crop for 1975-86. For a few
 

years, cropwise data are also available at the provincial level
 

for Sind and Punjab.
 

Finally, the same data from the Sind provides estimates of
 

quantities and value of pesticides used for selected years; this
 

provides a basis for calculating some kind of price Index for
 

pesticides. A similar index could be cutistructed from a table
 

showing national-level pesticide: imports in quantities and value.
 

Unfortunately, this does not provide any disaggregation by types
 

of chemicals used for plant protectLon; since inany of the 

chemicals currently in use require far smaller quantitie., for 

effective use, this may be a misleading method for calculating 

prices. 
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Infrastructure Variables:
 

A broad array of subject areas is subsumed under the-! 

category of infrastructure variables. These variables are 

conceived as measures of a number of physical arid suci a input-s 

into agricultural product:Lon tlat At- rict direct. y part (if Ith, 

agricultural sector. The goal here is to accoutiL fr" inputs ii1t]o) 

agricultural product ion that are not ctiptured by ieasiiir in. 

fertilizer use or irrigation intake. 

Among the variables l umped together under . hi. 

"infrastructure" heading are: road milea-.,7ge, eI e ctrIficat LLon, 

education, health and markets. Obviously any one of L.hese 

variables could generate a vast quantLty of stati st Lc7d I 

information. But the purpose of this study is not- to measutre in 

any detail the returns to i nvesLmeri t i.n road-but .ld iriq . r inl 

education. Such questions would require full-scale studies in 

themselves. The goal instead is to provide some general indiceIs 

of social and physical infrastructure in the various districts 

over time. 

In collecting data to define these variables, we have sought, 

to focus on measures which can be transposed relatively easily t,, 

index form. We have not sought to gathefr coritinuots time series 

data, on the assumption that infrast-t-turer stocks [erei] I(, 

accumulate in fairly regular fashion. This allows us to assume 

some degree of proportional ity between d istrIc:ls over t ime, and 

to interpolate missing years with reasoriable confidence that. we­

will not be overlooking significant d.vLatiions. 

Our infrastructure data includes the fol lowirig: 

1. Roads: The data set on roads is quite extensive; in 

fact, it is sufficiently volumi nous to have earried a separ'ite 

folder. Despite this, howevetr, i.t shot Ild be ('risidered as partI. 

of the infrastructure data set.
 

The primary resource for roads is a sties taken from the 

1984 Transportation Stat. istics, Vol . [ . This incliid,_-e: fi(julrL's 
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for the number of kilometers of roads in each district of 

Pakistan, by dif ferent types of roads. The prirnc ip le d istLncti,,on 

in road types is between "high type" and "low type." The form.r 

are paved roads; the latter are disaggre, ated into "earthen" ,id 
"shingle." Paved roads are disaggreqated into diffferri wi dt h 

categories. For the purposes of our sLudy, the simple h i(Iii- lcw 

distinction should suffice.
 

Also included in the data set is a. nlitional-level serie.s on 
road mileage, extending back to 1955. Another potontial s(ource 

of data relevant to this topic is found in the three volumes of 

Mouza or Villaqe Statistics. These materials, found in the Iiai.n 

infrastructure file, provide distributions at the tIstrtct: level 

showing the distances from mouzas to metalled roads. This mcjLht 

in some ways provide a more appropriate ind . cal or of the 

accessibility of major roadways than simple length -ounts 

Either of these sources, however, should provide sufficient 

detail to construct a suitable index for road infrastructure.
 

2. Electrification: The data base iriclude ; ',ive two broad 

indicators of electrification at the national and provincial 

level. One is a WAPDA datd set extendinq from 1959-60 to L981-flI 

showing for each year the number of el-ectricity consumers by 

category e.g., domestic, commercial, agricultural ) for Paikistin 

as a whole. The second is a proviric-wise Ieord of \'i I [,c.l'S 

which have newly received electricity for each year from 1970-71 

to 1985-86. These two series provide qood indices of progress J n 

electrification and of the relar ive dis. Lri1)utL.o n of 

electrification across provinces. 

At the district level, a valuable 1971 survey is provided in 

the 1972 Village StatistiCs published by the AgricuL turd C(eIsts 

Organization. This shows for each district the number of mouzlis, 

or villages, electrified as of August 1.971. It AlSO .!IOws the 
percent of total mouzas by district which this number repr*(.se:nts. 

Two comparable surveys are included in the Mouza Statist ics of 

1980 and 1983.
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Since the vast majority of rural electrification in Pakistan 

has taken place since 1972, these three surveys form an excellent 

basis for an index of electrification at the district level. Ws, 

can round this out with isolated data from other sources. lor 
NWFP, for example, we have dist.rict-w ise nuibers of vi I laqes 
connected to electrical supples for 1977-85.
 

3. Health: Measurinq health direct Iv -- in terms ,f the 

physical and emotional well -b ing of indtividualls -- is vi it "l ly 

an impossible task. it cerLainly lies outside the scope, f this 

project. A more easily measured var table, and ornre wh ih meet. 
the needs of the study, is the availabi Lty of
i health w,,r.. 

The nucleus of the heal Lh care data set is a time seri ,s at 
the national level on numbers of hospitals, dispei_.,.rt es, 
maternity and child welfare centers, and hospital bed.s, f runt 
1955-81. The data set also includes figures for the same period 

on numbers of doctors, nurses, midwives and "quai tfi. d lady
 

health visitors."
 

This broad time series is rounded out by district-level data
 
from the various provinces for selected years. or Sirid, here 

is data from 1973-75 and 1982-85. For the Punjab, f Jgurs Ire, 

available for 1982, and for NWFP 1984. Also valuablefor ar., 
district-level figures frtom the 1980 and 1983 kluizt Stat ist _cs 

showing the distribution of distances from mouzas to the, near-st 
hospital or dispensary, for all mouzas in each distic-t. This 
will form an excellent basis for an index of district-wis, health 

care. 

4. Education: Data on education is similarly structured, 

with national-level time series data rounded out by diSt rICe ­

level data for selected years on numbers of schools, enrolment, 

and teachers. From the 1961, 1972 ard 1981 PoptulIat ion Census 
reports, we also have measures of literacy by d- strict, whi, li in 
many ways are more accurate reflect ions of educat ion than, riumhers 

of school buildings or teachers. Alt hough d,_'fini t ons of 
literacy are inherently arbil. rary and lmbiguous, these dt. a iw1l1 
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be of great value.
 

Again, survey data from the 1980 anrd 1983 Mouza Statist ics 

adds detAil to our data set . This nmatril Irludes dIst rict­

wise distributions for the distances between mouzas 'Ind t he 

nearest primary, middle and high schools. Ajain, those ,Lit,t 

should be sufficient to construct *in index of educationiAl 

infrastructure.
 

5. Mark,.ts: Data on markets are difficult- to fLnd. Thf.y 

also tend to be somewhat unreliable, since rot .all markets are 

formal , geographically fixed Iocat ions for ex,,har,, . 

(Economists, at least, prefet to VLeW "the marketplace" ,is t 

somewhat more abstract and intanqible entity.)
 

Nonetheless, it is of considerable value to know the riumber 

and location of markets. Distance from markeLs Is A ssci t ed 

with important transactions costs, and Lt will affect the prices 

paid and received by farmers. The number of markets also provides 

an indication of the extent to which agricultural [,rodtict iOn is 

divided between market production and home production. 

The three surveys of vi I lages -- I he Vil1_,te Stati.st ics of 

1972 and the Mouza Stat istics of [980 and [983 -- Linclude 

district-wise distributions of the distances from motizas to 

cattle markets, grain markets, and fruit markets. The:se should 

allow us to construct suitable indices.
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Land Use:
 

Land is the fundamental input In agriculture (although 
increasing interest in aluacu I tu re, hyd ropon ics a ncd o t her 
technologies chal lenges t haL notiAon s:,mewhat. ) . ( rseq',u't Iy, 
measures of land use are .f great- iiiiJ.irt arce fo r s Iudy Iig 
agricultural productivity. 

Contrary to jopular bel Lef , -xpansion of land undoer 
cultivation has not halted, even in a couri t ry like Pakistani where, 
little fert i I I land a ,p II-rs t o bo I -ft cut ,f1 ) 1, dA ( Ii IItd. 
Although it is probably tru, tha, Ijlt , new land cxi:it s, mlany 

technologies have the efffect of incrrasinl thle land ava)la ble f,,r 
crop product ion . Irrigat ion nAk,:s land more iroduot ivt. and] 

reclaims land otherwise unusable for certain I ypes uf crops; 
short-season varieties make it possible to increase the nubItir of' 
crops produced on a g vvei plot oif land In a year. I.:i,,
 
replace draft animals, and less land 
 needs to be used for ,r.inz i 

and fodder product ion. AlI of these technologr es cn, in som(. 

way, be said to increase the land availablo for farmirig. Anid all 
of these have played si nif icant roles in increasin g Pa kist ai,'s 

agricultural production over the past decades. 

One way of measu riig t hese changes -- the hangs acLua l ly
 
due to increased area under producti. on -- is to examill
 

indicators of land use. In their 
 mosl usual format , I h eseo 
figures divide up a total area into cultivated area (composed ")f 

net sown area and current fallow); UncIl tiva ted area (Wl Ich 
includes forest , culturabl( waste and land not. avai.labl- for 
cultivation) ; and cropped are-ca (which includes .,re s-own ozre 
than once). The set rdespresent data inclu a fairiIy extenstve 

set of these land use indicators, with excellent ietaii at the 
district level. For Pakistan as a whole, the data set cointains 
district-wise land use figures for 1954-55, 1959-00, [90, 19(,4­
65, 1967-68, 1969-70, 1972 and 1980. The data from 1960, 1972 
and 1980 comes from the Ajricultural Census r.-orts; for the 
other years it comes from a variety of sources. 

In addition, a nat hona! -Jevel time series p.rovides daLd for 
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1955-67, and two provincial-level series cover the years 1955-73 

and 1975-86. 

Land use data is also available at the district level for 
selected years for the different provinces. F'or the Punjab, the 

years 1980-81 to 1984-85 are repres.Hnt ed; for Sind, dat.i Ls 
available for 1970-71, 1972-73 and 1.979-82. .i'jures f)r NWFIP 

cover the years 1970-71 to 1976-77. And for B Iluch ist an, Ithe 

AIMS data set covers a number of years. All in aIl, this makes 

for a remarkably compleLe set of dataii Id"ad use. 
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District Changes:
 

One of the problematic aspects of puLLing .ogether a 
district-wise data set for Pakistan covering the years s5ince 1955 
is that d ist r ict numbers and boundal r us hve cha rig.ed rpto ted I y 
over the int.erval. Maint., initlg e()p rl.ahi IltyV n Lime st-c i es 

observations thus demands some sysi t-111 fur a( itsL. i II cqruss ­

sect ioria da La from d i f fe te et t(Is.
.,ri 

In geneallaI , there a re s evera I iIproiches o.L, trac in q ,And 

correcting for lthese chings. One is Lu() agtgr . .|at.t. distirct.s i 11,, 

larger units whi.ch (.dr bt. .reiated as esserit lIl IV iuiist til ii 

boundary over tLme. Alte.rnatively, dist. n t-s cat )( bet)kt ,n (]u)%;rj 
into componeont. tehs iI s , if the:se t,hsi Is reall II t,'nst,,l ant1 V, 

t ime . Each of these i.ve(S advart g-eiaILt-rn a hias (A s I.Iied 

disadvantages . For the purposes of data analys i s , howev,.r , .' 
district wi 11 be the most useful admin istrativ- 'in i1- o sutIdy. 

Since di st: ricts will cons:i tute 1:.he [undamentLa I i tt s f tLe 
analysis, a data set has b een included here which pl ,rvId(s 
information on distr ict changes over t ime . The ch e f comp[inent. of 
this data set is a computerized list of the districts ,rlm t.lisi Is 
in Pakistan at various poi t s in time. This list , compi led frum 

PARC records and updated durngnc the current datai (-.(,I ](.(.It,1 

project, provides a means of document. tig chaniges in di stric([ 

boundaries and content since 1947. 

Each district: in this dlat:, set. is listed wIth a' three-digi t 
code; the first number inrdicatLes i t-s pt-ov irice, the second i .s 
division, and the third its code number wit:hin the division. 

Based on this systeirt, th.. tehsLi Is are a lso coded; tu' each 
district, the tehsils are coded with one addit on1il referencef 

number, so that each tehs il has a four-dig it code . Thus, J'amI.u r 
Tehsil has a four-digit1 code number of 141-3 i.n thI,e list of 
districts from 1961. The first d igit signIf ie that i t i-s in 
Punjab, the second that it: is in the Multan Div:ision, a rid the 

third that it is in DG Khan dist.rict. 
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Using these codings, it is possible t-o trace chinclqs in 
district make-up over time. Although the cOmputerized list 
itself provides only "windows" at certain intervals, the data set 
on district changes also cornLins infotmaLion onthe exact timing 

of each such change. 

Fortunately, most of Paikistan's dist'.-ict changes aI:,pear to 

have consisted of district splitting. 'The oId district be:comes a 
division, with several new districts created( from iLs 
subdivisions. 'Phis kind of change is relatively easy to ildent. ify 
and to trace; and the procedures required t-o compnsate for such 

changes are relatively simple. 
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Waterlogging and Soil Salinity:
 

One frequently-cited constraint on Pakistan's aqricultural 

production is the chaliencge pose-d by soil sl, I initiy .,itd 

waterlogging. The two p robl ems are clo se ly relat d anid liiv,- ),i.ii 

the subject of numerous studies, remed i l fforts rid devi:I ,pimii 

programs.
 

In simple terms, soil sali.nity result.s from the luild _,erF 

time of mineral salts in the soil is a c-onsequence of the 

evaporat ion of minrieral-rii,, wa t-ers. Th'i s process il a iit l r1I y 

inevitable concomitant to irrigation, part: ic'ularly undev , rii, 

conditions. Under normal circumstances, however, tleo- smt Ls (to 

not pose major problems for aWriculIt ure. ith 1itCequate d rana, 

these salts will periodically leach out. of the s(il , t.ll.her flrum 

occasional heavy rains or from delibera l.c fIood ng by i.t'r)ri uJl Iml 

water. Eit-]her (.)f those processes serves to di sst,) Ivc ti.t s , 

and to leach them from the so il. 

In areas of poor drainage, however, the pro)lem .is ror 

acute. Occasional rainfall or additionail use of irri.at. iou wter 

will simply accentuate the problem by brinling sa its t-, the. 

surface. Even here, thbough , the problem need not be i sefv ' o 

for agriculture. Most sailt-s posi onIty minor pr()blems foxr cr 

but in some areas, sod ic sa I t-s are )re\,A I (rit , and tLese are 

indeed detrimental to crop production. Furthermore, s51511 saLts 

have a tendency to alter the physicdl sit rod:ure of the soil I1-[ 

such a way as to decrease the soil's porimtoability. ''his adds to 

the waterlogging problem and sets in uio. ior, a vicious cycle (of 

sorts. 

Sodic salinity is a significant_ problem tn parts of 

Pakistan. Although some experts believe t-hat most of Pakistar,' s 

soil sodicity is ancient in ori.ln, much concern exi st s t,.lihat 

relatively recent intersi. ficat ion of irritlat-ion has raised "al.( t 

levels and thereby contribut.ed Lo problems of poo r dra in ile anId 

saline accumulation. (F or a ,ior detailed tc()unt of t is 

problem as it is man ifested in Pakistan, see he llm rapllhi wInig 

manuscript Soil Resources, Conserva tiOn and Dt-,ve Illn, 1d 
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Waterlogging and Salinity, report of National Commission on 

Agriculture Committee on Soil Resources Conservation alid 

Development, June [987.)
 

For the purposes of 1,I his study, It WL I I be of cons Ide rabi e 

interest to examine the extent to wh iLu sa I ini ty and waterlJogy ing 

have affected product iv it. y chanqes LI diffeorent. i ,oIs If 

Pakistan. Some research has tarceted a ffect ed gYtoq rapliiLc Are'.is, 

and other work has focused on Lhe genra l ized prolWems , t 

sal inity (e.g. , development of res i staritd .i rit, t.s ) . Ihreovr 

extensive invest-ment has been made in rec I da At- I(,, i ndu (-'t)11-() 1 

projects, which function .s Lnputs in those areas. Th e oni I ys s 

of these projects could fo rm an interest ing side study for I hi. 

project as a whole. In any event., ,t w i I I be. ,lec s.sary ,. 

control for soil salinity ir looking at: t: he ov r i I i mljd c of 

research investment on agriei ILt ura 1 Irod ic t. i vt. 

To this end, a data set has been dssembl ed Lhat identif it's 

saline-affected areas over time. For Pakistan as a who Ic, LI., 

data set includes est imates of areas iffecLed by watAhr Ioqg .i li a ndl 

salinity since 1955. These are Lakeni from t.he, Airictin t.ra . 

Statistics series and from WAPDA' s oecasofia I sItitLsl. Lea I 

reports. Rainfall: 

The largest single source of "noise" in agricultural 

production statistics is weather-induced variation. Within t ts 

category, rainfall probably accounts for more varia tion tLIon any 

other single factor. Although meteorolojica] dat.a are someLt imes 

hard to interpret -- rainfall, for instance, is .tivar'iably Iii qh Iy 

localized -- it is important to use these materials to uoit r)l 

for variations in output. 

This data set is intended to i nc ide a hist:orical data set. 

giving monthly rainfall totals for seLected stat ions for the 

period since 1955. Monthly rai.nfall fiqures are more use-ful than 

annual totaIs, because l.)he tinin of I' infai] I ii of t-i-, , I 

importance to cropJ product ion In A mi,ir ,ii ,Pakist,in. d,:layed C,,i 

have virtually the same effCct as a fi l,Id, mornso o,. t'r t. h I 
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reason, we have sought to assemble data on a monthly basis.
 

Unfortunately, however, this data is not currently in our 
possession at the time of this writing. We have a handwr jt Leri 
data series covering 20 years of the pieriod, which has been sent 
for photocopying; but it remains to be seen whether the copies 
will be readable. We have been attempting to get this material 

in electronic format; the data apparently exists, but we have not
 
yet been able to locate or copy the necessary files. With some
 
luck, it will be available within a period of days.
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Other Materials:
 

Additional materials have been included in the data set on 

topics not directly related to the main body of inquiry. These 

include: data on the on-farm water management program in the 

Punjab, data on varietius in use in the Punjab (for wheat, rice 

and cotton), data on credit, data on ecological zones.
 

Also included is a separate file containing the various 

materials taken from Cost of Product ion surveys. This mater-iAl 

covers too many separate input areas to be usefully filed in any 

one place; therefore it- has been given a fLile of its own. 

Although these studies aJp:,eir to have s' .me serious flaws, the y 

appear to provide much useful data a L,,inIr the way. 

Some of the other var iables may prove Lu be of inte-est., 

also. The varietal use data, for instance, is of pairti.culat" 

i iterest because it provides an indicat ion of research out.piut. 

It can also be used to generate some interesting results 

concerning the genetic componrent of agricultural product, vii y 

change. Varietal data, in short, provides insights into the 

roles of both "intellectual gernmplasm" and "biological ger.plasm" 

in generating growth in productivity. 

41
 



IV. De(script. ion of lid Ud 

Basic idea to COrIStruCL distrcL_ lvl Lime serie s froii 1955 

to present -- list of vayiabies appendix 2 -- lWo v;rLs: coimpi.,.,r 

and hard copy 
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V. Constraints
 

The data collection project faced a number of non-trivial
 

constraints that impeded progress and eventually limited the
 

process of generating a computerized data base. Roughly
 

speaking, these constraints can be lumped into three categories:
 

time constraints, access constraints, and constraints on 

obtaining data in electronic format.
 

A. Time:
 

By far the biggest constraint on data collection proved to 
be a time constraint. As mentioned earlier, the near absernce of 

data collection between March and July probably determined In
 
advance that relatively little data would be c:omputer:ized during
 

the availa:ble time. The time constraint was compounded by a ,one.­
week delay in gaining access to a computer and by the loss of oi,: 

work week to the Eid-ul-Azha holiday.
 

A further time-related obstacle was posed by the lack of 
skilled keypunch operators for entering data. Although PARC made
 

available the services of several stenographers/keypunch
 

operators, none proved to be sufficientily famil tar with Lotus
 

software or with the project data needs to work directly from the
 

published materials into spreadsheets.
 

Consequently, I ended up performing virtually all the daLa
 
entry myself. Since I was able to enter data far more rapidly
 

than anyone else, it proved to be most productive for me to work 
the keyboard and use support staff to locate and assemble 

materials. But little progress was made on data entry ini my 
absence or during the time when I was not physically at the 

keyboard. 

B. Access:
 

The second category of constraints faced by the project was 
perhaps more serious and certainly more frustrating. Thils was 
the difficulty encountered in seeking out. materials from other 
organizations and institutions. A surprisingly small amoun,li ,f 
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data was available directly from PARC, and consequently we had to 

turn to numerous other organizations to suppy missing materials. 

Some of these organizations prove:d he lpftil and cooperat ive; 

some were passively unencouraging; and a few acted in a fashion 

that could almost have been viewed is obstruct ionist. De-spite 

the strong support provided to the project from [ARC, 

international agencies, and other influential institutions (such 

as the Punjab Department of Agriculture), we encourntered far less 

cooperation at lower levels. Glasnost ap[-pears to take lJrlyst to 

reach the lowest levels.
 

On a number of occasions, we were told outright that 

materials we needed were not available at all or could not be 

made available to us. In other instances, we were told that we 

would be provided with data only after going thr,.ough complex and 
time-consuming official request procedures. And in still ot-her 

cases, we were given access to materials under ext-re mely 

inconvenient conditions; or given partial or incomplete data in 

lieu of the materials we had requested. 

Even when we were well received and offered active 

cooperation, the process of getting access to data generally
 

proved extremely time-intensive. Each request had to be
 

accompanied by an elaborate discussion of the project goals and 

methods. And in many cases, the agencies involved lacked the 

facilities (e.g., computers, photocopying machines, extra issues 

of publications) to meet our requests easily.
 

Finally, it is worth noting that a persistent institutional 

ethos within government circles appears to view information as a 

commodity to be guarded rather than a public good to, be 

disseminated. This attitude seemed to underlie our problems ill 

getting access to materials. In some cases, it even limited our 

ability to get copies of published documents. 
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C. Computers:
 

All the problems conc,-nri jng access to materials appeared to 

be compounded when we attempted t. , acquire materi.als in 

computerized form. As a means of avudi,ng the t ime-coll. mig 

process of entering data by hand, we had hoped Lo o)ta in a 

significant amount of material already on disk or on I.ipe in 

different agencies. 

Among the materials which we identified as being available 

in electronic form were data on: recent crop area and product.ion, 

commodity Prices, credit, and ferti J ,r, along with VIlra lly 

all the materials p rodu ced by the Agricul turaI #:!ns -ns 

Organization. in the final analysis, we obtained none of I hese 

materials in electronic form.
 

Even at PARC, we found ourselves unable to make use of a 

computerized data base contLin i.ng a rea aid producl ion data on 

major crops, along with land use data, fertilizer dat, and Ot her 

useful information. Despite the har'd work and ful I CoOlie r'atLi n 

of the computer this mllateral'la ,-ove:d , IriostPARC section, r 

completely unusable because the colutli er operat.es oil a systi -in 

that is effectively incompatible with any olhr marhlines ir 

common use.
 

Problems of computer incompatibi 1 tty cropped up elsewhere, 

too (althouqh it is not entirely clear that the incompatibil ity 

was everywhere real ). At the Agricull ural Census Uargari Iz/vion, 

for example, we were told that S,114 early matLrtials werte 

available on I y on keypunch ca rds. (ther census nnLr'rt, ia I s were 

reportedly available only at tle househl,Id level; for dlsItri ct.-­

level aggregates, we were told, hours (of ma1inn rallie proces.wSrI 

would be required. Here again, problems of inst . t it , . l 

attitudes towards data dissemi nation appeared to inl rud,. 

D. Comment:
 

With sufficient goading from ab.ve , we ',,11id undotbtedly 

have accluired all the materta1s LhaL we sought, in tle forms tli 

we wanted. But his probably would hive, proven, i.r I.ti. ritiai 
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nal Iys is, t-j (.- [i(Jr.' -! lt II - r)Htlil I. ,t|i(.I (11i1jdl i ,l tii I ii,tIl ilrl]Ji , 

gc ithe inI Lhe ilate.ril s ,IH wt- dLi . 'li , i llim'i'All . I l i lll 

of l sL J.-st.t -l - 1eI d Is , th(e i: u,[ (f f I (2. 'I, I v I o f ritest I' 

achieving a (liveni ;; ',al, ( wl(.Iles Lt - few Ul I'%V]1()I. F ,,I I ('-1'.11 IIMiiI 

out metLhod s h a ve s uc c e ed i In br-iql 1.[1 Loql liel aII I I ilie ri eth ii 

mat e r ials . I t, LSo I la anyI (t her I'Imae W1.) Id10LCIh'II-Ladt 

y Ie Ided bet-e-r resu ILt s. 
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Recommendations
 

The difficulties encountered in gathering and compiling data 
for this study hint at some extensive and serious problems with 
the research process in Pakistan's agricultural institutions. 

Any policy-making process depends ultimately on informalt-ion. 

Policy makers must have access to accurate information in a 

timely fashion. Moreover, they must be able to :lace confidence 
in the ready availability of this material. Wi thout such 
confidence, they will be tempted to base their decisions on 

incomplete materials that are close at hand, or to rely on 

general impressions. 

In the agricultural sector, at least, there appear to be 
some real problems on this point of making materials readily 

available. Although quite a large quantity of data is collected 

on a regular basis, much of it is kept in different places, and 

little effort is made to disseminate mat'erials. 

Different agencies and institutions are sometimes reluctant 

to make materials available; at worst, they hoard data or force 

researchers to spend unnecessary time on procedural matters. 

If more data on agriculture is to be made more readily 
available, there must be some changes in this instituLtional 

system. Specifically, it would be extremely helpful if a single 

organization would assume responsibility for collecting materials 

related to agriculture. This organization could then 
institutionalize the process of accquiring information from 

different agencies. If collection took place on a regular basis 

-- or better still, if other organizations could be induced to 
provide materials continual ly to this central )r'gan i zat ion -­

then data users would have a much simpler task. 

Logically, PARC and NARC are the logical i rstitut ions I) 

head this kind of data collection. Bo)th organizations alr cdy 
collect materials from other institzutions, but this collect.-ion 
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should be far more regular and extensive. The PARC library
 

currently holds only a small number of volumes; it should take a
 

more active role in seeking out published materials and 

unpublished documents from rnaLional and pny inc ial oryan,zati ons. 

This might require qranting the library inore space; if possible, 

these space requirements should be imet.. 

Special priority should be placed on collecting stat"isti.(.al 

materials of various kinds. A research I ibrary on agrictltur:. 

should have at its metaphoric fingertips a full range (,f datia or 

all the subjects included i.n this data set, and more'. A 

particular effort should be made to gather statist ical datta fron 

the provincial governments, and to f7i.l1 historical gaps whereve r 

possible.
 

Clearly, much of this kind of data should also be made 

available on computer. Since most of the uise of this matei'ia In 

the future is likely to involve computer analysis, iL wi iI h. 

increasingly vital to have elect.ronic dat a bases lhat cove L1h0­

useful range of materials. The current data base wil prov(id,- a 

useful beginning when it Ls Ln fully electronic: fornt. But 

clearly, more materials should be entered into electronic fjrm.
 

As part of this goal, a major effort shoiuld bi undertaken 1.4 

collect computerized materials frot other agencies ind to create 

a large centralized electronic data base on agriculture. AgaIi, 

PARC is the logical institution to undertake such a project. 

Although there are problems with incompat ibili tes beLween tie 

computer systems used by dIifferent organizations, these should 

not be too difficult to overcome. Moreover, if a centralized 

data base were being maintained, there might be greater irtcentive 

for other organizations to adopt compatible data systems. 

Needless to say, PARC's current elec tronic daLa base neet-ds 

to be revamped and converted into some format less unwleldy than 

the current CPM system. The present system is incontpa tiIble witlth 

virtually all other machines us.,.d in Pakis tij or w..ste(-rr 

countries. The cumbersome of systein ael.r .snature the ., hai'v 

discouraged people from using the computrer for social s: ien t ifi: 
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studies; this is clearly counterproductive.
 

Another major step must involve bringing down the curront 

institutional barriers to dissminatinr data. MhA of what Is 

required is a change in inst i ut.i ora t at L i. t udus towa rds da -1. 

Many of the people responsible for moitairi iniq data cot Jec.t ions 

appear to feel obl iqated tu guard the materials, rithr Lhan LO 

distribute them.
 

It would be helpful if some kind of consensus could be built 

throughout the system that- sharing daL is ultimately a pi,sittive 

and useful function of institutions. Perhaps some ltra. 1inig 

programs could be developed to instil this at t itude. Certa i.n Iy 

it would useful provide inst i Kions t.he "fbe to more I. wi th k i nd 

resources that would faci.litate tLhis (e.g., photocoying 

machines, computers with appropriate software packages). 

Finally, it is worth noting that there are two specific 

variables for which data should be collected regularly and fAn 

which there is currently no source. one of these variables is 

agricultural wages; the other is harvest prices. At present, 

neither of these is availible in any kind of time series or 

published format. It would be ext remely useful if data 

collection on these variables could he Lnitiaited as .o,,n is 

practically possible.
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Terms of R(efererce 

To assist in collecting arid orgnizing ddta fo, st tdy (of 

returns to investment in A.r iciul t nra I Resources iii 'aki il ,il, 

Work closely with Qai 'I'auq ir and ot her IARC staff in c~trryni ""t. 

this assignnent. If necessary, t. rivw to pertLi.ielt. I,:o Li.or s 

where data are kept to hc lp idenLify .an1d assemble doit.". I- wilt 

organiz i t.Lhese fo rmsalso assist in zig dat a W" appripri".L for 

further man ipu latiori in mann r required by Dr. 'vroiso"'s.;'onm 

strategy. Mr. GoIl in's visiL will uvcIrlLip ai.ipr.x Lii,,Lely I,, l .:Lt 

two weeks of July with Lhat of Dr. Eve isoi. 

During this consultancy, Mr. Go I I in wi 1I relpoirL L ii. 

MART/Wi nrock Chief of Party. The cornsa Il ant wi lI pr-pr, " rei_,rt 

before leaving Pakistan, gi.ving ain account of h is acti' ies 

during this consulLaricy and makin r:om endaL (llS)ri. f)r . if-ps 

needed in the future for data co l,ee io, in ti.h , pro jee I. 
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Variables 

The following lists of variables are intended to provide 

more specific information on the types of data we reclu Ire. Whe re 

possible, I have indicated the known source for this data, and 

the status of our efforts to col lect it. (Parenthses indicate 

residual variables which can be calcuat ed from other dat..) 

Crops:
 

A. Wheat, Rice and CoLton: 

1. Area Sown 

a) total 

b) (unirrigt"ed) 

c) irrigated total, by source (canal, well, 

tubewel I, canal/tubewe] 1, (others]) 

d) variety-wise, at least for major variety 

categor ies 

2. Production 

a) total 

b) irrigated
 

c) (unirrigated) 

d) variety-wise
 

B. Maize, Bajra, Jowar, Sugarcane, Gram and Barley: 

1. Area Sown
 

a) total
 

b) irrigated
 

c) (unirrigated)
 

2. Production
 

a) total
 
b) irrigated
 
c) (un irrigatd) 

C. Minor Crops (Mung, Mash, Masoor, Tldbacco), Rapeseed antd 
Mustardseed, Groundnut, Sesamum, onion, Potato, Othe r
 
Vegetables, Citrus Fruits, Mangoes)
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1. Area Sown Total
 

2. Production Total
 

Livestock:
 

A. For Census Years only 

1. Numbers of cattle and buffalo by kind
 
2. 	 Numbers of sheep, goats, camelI[s, asses, horses and 

mu I e s 
3. numbers of poultry 
4. 	 available information on production of animal 

products (meat, milk, eggs, wool, skins) 

B. For Non-Census Years:
 

1. National-level counts of anifmal population, estimates 
of animal product levels; to be assigned district-wise 
on the basis of census counts.
 

Prices:
 

A. Farm-level Prices:
 

1. For the Punjab, to be obtained where available from 
Crop Reporting Service.
 

2. 	 Wholesale prices and procurement/support pri:es to be 
obtained from Federal Bureau of Statistics and/or 
Ministry of Agriculture computerized data basos. 

Credit:
 

A. Agricultural Development 3ank: 

1. Loans extended by district by time 

B. Commercial Banks:
 

1. Loans extended by province by time 

C. Cooperative Societies:
 

1. Number by district
 
2. Credit extended to and by, districtwise 

D. Taccavi loans:
 

I. By district, by time
 

Markets:
 

A. Numbers/Frequency
 

1. By district
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Fertilizer:
 

A. Use 

1. Offtakes by district by year, by type of fertilizer
 
2. Offtakes by month, by type, selected years
 
3. Cropwise use, percentages of total, district level if 

available 

B. Costs
 

1. 	 For different types of fertilizer, different markets, 
wholesale and retail, by month 

Pesticides:
 

A. As for fertilizer
 

Irrigation:
 

A. Cropwise
 

1. 	 This will be included in area and production data, as 
mentioned above 

B. Infrastructure
 

1. Measures of irrigation availability by district by
 
year.
 

a) wells
 
b) tubewells
 
c) canals
 
d) other
 

2. Census Data 

a) tubewells and surface pumps owned, electric and
 
diesel 

b) area irrigated by tubewel Is and surface pumps
c) use and renting time by district, electric and 

diesel
 
d) hiring rates for tubewells and pumps
 

C. Fee Schedules for Canal Water
 

D. Water Availability
 

1. Canal Water, by season
 
2. Groundwater, by season 
3. Total
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Tractors and Machinery:
 

A. From Census Data
 

1. Numbers of Tractors and other implements
 
2. Use of Tractor Time
 
3. Tractors Reported Used for Various Activities
 
4. Amount Paid for Tractors and Other Implements
 
5. Physical Area Covered by Tractors, by District
 
6. Renting Out of Tractors for Various Tasks
 
7. Rental Rates
 

B. Other
 

1. Retail prices, major markets, petrol and diesel
 

Roads:
 

A. Kilometers by district
 

1. High
 
2. Low
 

Health:
 

A. Infrastructure
 

1. Numbers of hospitals
 
2. Numbers of rurai health centers
 
3. Numbers of doctors
 
4. Numbers of nurses and lady health visitors
 

Education:
 

A. Primary Sciool
 

1. Teachers and enrollment
 

B. Secondary School
 

2. Teachers and enrollment
 

C. Post-Secondary
 

3. Teachers, enrollment, degrees offered
 

Electricity:
 

A. Numbers of customers
 

B. Percent of villages electrified, by district
 

Seed Distribution:
 

A. For Major Crops
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Population and Labor Force:
 

A. Population by District
 

B. Agricultural Labor Force by District
 

Wages:
 

A. Estimated Wage Rates, selected areas, selected years, from
 

cost of production surveys
 

Land:
 

A. Agricultural Census Data
 

1. land utilization by district
 
2. cropping intensity
 
3. cropped area
 
4. irrigation status by crop seasons
 
5. number and area of farms, by size of farms
 

B. Agroecological
 

1. Zone information
 
2. Rainfall averages
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List o: Files
 

August 20, 1988
 

The following is a list of files contained in the data base
 
for our study of returns to investment in agricultural research.
 

File Name 


BAJRA2A.WK1 


BAJRA3.WK1 


BARLEY.WKI 

BARLEY2.WK1 

CITRUS3.WKI 

COTTON2A.WK1 


COTTON3.WK1 


GRAM.WK1 


GRAMA.WK1 


GRAMB.WK1 


GUAR3.WK1 

JOWAR2A.WK1 


JOWAR3.WKI 


LANDUSE.WK1 


MAIZE2A.WK1 


MAIZE3.WK1 


MAJMIN.WK1 


MANGO3.WK1 

MASH1.WK1 

MASH2.WK1 


MASH2A.WK1 


MASH3.WK1 

MASH3.WK1 


Directory Disk No. Description
 

Agricultural Production Series
 

Area and Production, 1979-81 irrigated and
 
unirrigated
 
Area and Production, 1981-83 irrigated and
 
unirrigated
 
Area, 1969-75 irrigated and unirrigated
 
Production, 1969-75 irrigated and unirrigated
 
Area and Production, 1981-83
 
Area and Production, 1979-81 Pak-Upland and
 
Desi
 
Area and Production, 1981-83 by Pak­
upland/Desi varieties
 
Area and Production, 1969-77 irrigated and
 
unirrigated

Area and Production, 1977-81 irrigated and
 
unirrigated
 
Area and Production, 1981-83 irrigated and
 
unirrigated
 
Area and Production, 1981-83
 
Area and Production, 1979-81 irrigated and
 
unirrigated
 
Area and Production, 1981-83 irrigated and
 
unirrigated
 
Land use data by district, for years 1954-55
 
and 1959-60
 
Area and Production, 1979-81 irrigated and
 
unirrigated
 
Area and Production, 1981-83 irrigated and
 
unirrigated
 
Provincial-level data for production of
 
"major-minor" crops, 1955-69
 
Area and Production, 1981-83
 
Area and Production, 1969-75
 
Area and Production, 1975-77
 

Area and Production, 1977-79 and 1980-81
 
('79-80 n.a.)
 
Area and Production, 1981-83
 
Area and Production, 1981-83
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MASOOR3.WK1 

MATTAR3.WKI 

MINORS1.WK1 


MINORS2.WKI 

MUNG2.WKI 
MUNG2A.WKI 

MUNG3.WK1 
OILSEED.WKI 
OILSEEDA.WK1 

OILSEED2.WKI 

OILSEED3.WKI 
ONION3.WKI 
PEANUT3.WKI 
POTATO3.WK1 
RICE2A.WK1 

RICE3.WKI 

SUGAR2A.WKI 

SUGAR3.WKI 

TOBACCOI.WKI 
TOBACCO2.WKI 
TOBACCO3.WKI 
VEGGIE3.WKI 

WHEAT2A.WKI 

WHEAT3.WKI 

Area and Production, 1.981-83
 
Area and Production, 1981-83
 
Provincial-level area inid production data for
 
minor crops, .975-86
 

Provincial-level area and pro.)dLIction data for
 
minor cr1lJ , 1.955-75
 
Area ard Production, 1.969-77
 
Area and Product ion, 1977-79 and 1980-81
 
( ' 79-80 n.a.)
 
Area ard Product itoj, 1981-83
 
Area and Producti-)n, 1969-75
 
Area and Productio, 1975-77
 
Area ard Production, 1977-81
 
Area and Production, 1981-83
 
Area and Production, 1981-83
 
Area ard f)roduct iri r 1981-83
 
Area ard Production, 1981-83
 
Area and ProduLt itn , I.979-81 by Basniat i
 
IRRI, ot:her
 
Area and Product ton, 1981-83 by BastrinaIi,
 
IRRI, Lher
 
Area arid Product ion, 1979-81 irrigated and
 
unirrigated
 
Area and Produckion, 1981-83 i.rrigated inrd
 
unirriclated
 
Area and Production, .1969-77
 
Area and Production, 1977-81
 
Area and Producti-on, 1981-83
 
Area and Production, 1981-83
 
Area and Product ion, 1979-8] irrigatetd aid 
unirriqated, Mexi-Pak and other varieties 
Area and Production, 1981-83 irrigated and 
unirrigated, Mexi-Pak and other variet.i,.s 
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July 7 

July 9 

July 10-23 


July 23 
July 24-Aug.1 


Aug. 02 


August 3 


Appendix IV 

Schedule of Activities
 

Left Monrovia, Liberia, 2200 hrs.
 
Arrived [slamabad, 070 hrs. 
In Islamabad; worked wit-h Qazi Tauqir Azam, 
Shahid Icbal and others to collect and 
assemble data.
 

Arrival of Dr. Robert E. Evenson 
Left Islamabad; travelled to Faisalabad
 
with Dr. Evenson, Dr. Bill C. Wright and 
Qazi Tauqir Azam. 

In Faisalabad; met as a group with Dr. Agha
Sajjad Haider, newly appointed Member 
for Social Sciences, PARC
 

Met subsequentily with Vice Chancellor, 
University of Agricultur,, Faisalibd. 

Met with Mr. Muhammad Sharif, Senior Scientific 
Officer, Agricultural Economics Researc-h Unit, 
Ayub Agricultural Research Institute. 

Met with Dr. M. A. Bajwa, Director Genr.ral 
Agricultural Research, Ayub Agricultural Research 
Institute. Also present at, meeting: Dr. Mohammad 
Hussain Chaudhry, wheat breeder, AARI
 

Met with Dr. S. H. Mujtaba Naqvi, Chief Scientific
 
Officer and Director, Nuclear Institute for
 
Agriculture and Biology, Faisalabad.
 

Travelled to Lahore by road
 

Met with Dr. Zafar Altaf, Secretary of Agriculture
 
Government of the Punjab; Mr. Zake Ulleh, Chief
 
Planning; Dr. Abdul Majid, Director General, Rice
 
Research Institute, Kala Shah Kaku; and Mr. Sadiq 
Cheema, Director General, On-Farm Water Management 
Project, Punjab.
 

Met with Khalid Rashid, Statistical Officer, Crop 
Report Service (Punjab). 

Met with Mr. Alchley Ahnp,.d, lDeput,'v Di rector 
(Coordination) Bureau of Statistics (Punjab). 

Visited Rice Research nstitite, Kala Shah Kaku; 
met with Dr. Abdul Maiid, Direector General. 
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August 4 Visited Directorate of Agricultural Extension 
(Punjab). Met with Mr. Bashir Sabir, Director of 
Adaptive Research; Ch. Muhammad Afal, Director of 
Crop Report Service; others. 

Met with Mr. Sadiq Cheema, DG On-Farm 
Management Training Institute. 

Water 

Dr. R.E. Evenson departed for New Delhi. 

Met with Mr. Imtiaz Siddiqi, Additional Census 
Commissioner, Agricultural Census Organization. 

August 6 Met with Mr. Sadiq Cheema, DG On-farm Water 
Management Proect. 

Met with Ch. Muhammad Afzal, Director, Crop 
Reporting Service. 

Met with Mr. 
Agricultural 

Malik Afzal, 
Extension. 

Director General, 

Met with Mr. Malik Ghulam Farid, Director 
Agricultural Marketing. 

August 7 Met with Dr. Zafar Altaf, Secretary of Agriculture, 
Government of the Punjab. 

Met with Dr. Mohammad Rafiq, Director Basic Soil 
Investigation, Soil Survey of Pakistan. 

August 8-20 In Islamabad. Continued collection of data; 
prepared; final report. 
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Partial 1ibliography of Sources
 

The following is a partial lisL of Lhe most impor-Int
 

publications, articles and books which have been used in 

constructing the data base. It does niot include some materials 

which have been prepared specifically for the pro-ject from office 

records; nor does it include all the items which were referred to 

at various times.
 

Statist ical Publicat ions 

Government of Pakistan, A.ricu ltural Census orclanisation. V. I_Iay.
 

Statistics, 1972. Releaised as [art of 1972 Census of
 

Agriculture. Lahore: Aqr.LC'LJturd Census Oryan isti,,r,, 1973.
 

Government of Pakistan, [ederal Bureau of Statistics. 10 Years of 

Pakistan in Statistics, 1972-82. Karachi: Stat.i stlcs 

Division, 1983.
 

Government of Pakistan, Federal Bureau of Statistwcs. PaIkistan 

Statistical Yearbook 1986. Karachi: Statistics Division,
 

1986.
 

Goxernment of Pakistan, Federal Bureau of Statistics. Pakistar 

Statistical Yearbook 3988. Karachi: Statist.ics Division, 

1988.
 

Government of Pakistan, Finance Division. Economic SurveL, 1985­

86. Islamabad: Economic Adviser's Wing, 1986.
 

Government of Pakistan, l irlance Division. Econom ic Survey, _1 (87­

88. Islamabad: Economi- Advisor's Wi'Ing, 19813. 

Government of PakLstan, inIstry of A(jrLuntLur-- and Works. 1960 

Pakistatn Census of Agriculture. Volume It: West Pakistan. 

Karachi: Agricultural Census Orgjan zit ion , 0()ctber 1963. 
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Government of Pakistan, Ministry of Agriculture and Works. Land
 

and Crop Statistics of Pakistan. vact Series 111.
 

Rawalpindi: Department of Agricul [ural Econonie s anjd 

Statistics, June 1962.
 

Government of Pakistan, Ministry of Agriculture and Works. Survey 

Report on Farm Power, Machinery and Eqgulx ent in Pakistan. 

Rawalpindi: Agriculture Wing (Platn ing Unit), 1967. 

Government of Pakistan, Ministry of Agriculture and Works.
 

Yearbook of Agricultural Statist ics, 1968. Fact Series No.
 

VII. Rawalpindi: Food and Agriculture Division, Agriculture
 

Wing (Planning Unit), Janua'y 1969.
 

Government of Pakistan, Ministry of Agriculture and Works.
 

Yearbook of Agricultural Statistics, [969. Fact. Series No.
 

VIII. Rawalpindi: Food and Agrictultur-e Division, Agricultunre
 

Wing (Planning Unit), February 1970.
 

Government of Pakistan, Ministry of Financet., Planning and 

Development. 25 Years of Pakistain in St-LitLsti-s: 1947-1972. 

Karachi: Central Statistical Office, Ecorniiric Affairs 

Division, 1972. 

Government of Pakistan, Ministry of Food and Agriculture. 

Livestock Statistics of West FPakistan. Fact Series No. 3. 

Karachi: DirectoraLe of Agricul Lira IL'conorllC s and 

Statistics, 1960.
 

Government of PlAkistan, M.inist ry of l",od and Ag r[iilt-ure(. Report 

of the National Commission on A cu I Lure. Islamabad: 

National Commission on Ag.riculture, 1988. 

Government of Pakistan, Ministry of L"uod ind Agric-ulture,
 

63
 



Agricultural Census Organization. Ildkistan Census of 

Agricultural Machinery, 1975: .'ijnal i ,or!I -_-_q7 Dta IJy 

Districts. Lahore: AgrLcul Lur.A I Ceills s Jrari i za iLon, 1 977. 

Government of Pakistan, Ministry of Food arnd AgIriculture, 

Agricultural Census OrganiL-ation. Pakistan Census of 
Agriculture, 1972. Volume V. Special Report: Selcted Data 

by Sub-Divisions. Lahore: Agricultural Census Organization, 

1976.
 

Government of Pakistan, Ministry of Food, Agriculture arid Co-

Operatives. Agricultural Statistics of Pakistan, 1977. 

Volumes I and II. Islamabad: Food ind Agriculture Divisi-)n 

(Planning Unit), 1978. 

Government of Pakistan, Ministry of Food, Agriculture arid Co-


Operatives. Agricultural Statistics of Pakistan, 1979.
 

Volumes I and II. Islamabad: Food and Agriculture Division
 

(Planning Unit), 1980.
 

Government of Pakistan, Ministry of Food, Agriculture and Co-

Operatives. Agricultural Statistics of Pakistar,, 1981. 

Volumes I and II. Islamabad: Food and Agriculture Division 

(Planning Unit), 1982.
 

Government of Pakistan, Ministry of Food, Agriculture and Co-

Operatives. Agricultural Statistics of Pakistan, 1982. 

Islamabad: Food and AgricuILure l)iv iS tin (Planrning Unit.), 

1983. 

Government of Pakistan, MinLstry of Footd, Agr culture ind o-
Operatives. AqjriculturId Statist ics of lak ist~a , 191HI. 

Islamabad: Food and A(ricultiLure livisior (Pllarrring Unit.), 

1984. 

Government of Pakistan, Minitstry of Food, Agri.cuttiLure and CO-

Operatives. Agriculturial Statist. is ()f Pakistar, 1.985. 

Islamabad: Food and Agriculture l)ivtsin(ri (Plari r ig Unit), 
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1986. 

Government of Pakistan, Ministry of Food, Agricu It ure aiid Co-

Operatives. Agricultural Statisti cs o~f Pak itll, . 0. 

Volumes I and Ii. Islauilibad: Fo(.)d ind Ayjr culture D vi..'ion 

(Planning Unit), 1988.
 

Government of Pakistan, Ministry of Food, Acriculture and C,-


Operatives. Assessment, of Performaiirc,, of Cuniercdial[ili.s
 

in Di sL r1 )uti oI Jo,d LtuAqr I tra _ sit s , 90 .
of _s i I __ -l I 

Publication E.S.-68. Is liam,bad: Food and Agriculture 

Division (Planni ng Unit), I.conomi- Studies IHrarniui', Selit em'.r 

1983.
 

Lstan ,Government of PFak MI n L st ry of Food, Agriculturt, and Co-

Operatives. A Study__yr Cost of Production of Crops 

Maize, 1983-84. PubI [eat ion E. S. -79. Islamaad: Food and 

Agriculture DIVis ion ( Planmni, rg Uni t , Economic' Utidies 

Branch, January 1985. 

Government of Pakistan, Ministry of Food, Agriculturt! aid Co-

Operatives. A Stud on Cost- of Produt*ion of Cs Paddy, 

1983-84. Publication E.S. -82. Is l amaad: Fo)n(d nrd 

Ag r icu I ture Div is ion (tPa nrii g U i.t), Econom , StudI .s 

Branch, Jiirinuary 1985. 

Government of Pakist-an, Ministry of F(d,1, Agqricul uLre and co-

Operatives. A Study on Cost of Produt '.ion ufC (ps: 

Sugarcane , 1983-84. Publ icat trwi .S.-80. Islam,bad: Food arid 

Agriculttur Djivision i ig St.iid ,s(['H nnl UiL), E'conoc 


Branch, January 1985. 

Government of Pakistan, Miri:ii t ry of Food, Agricultutire and Co)-

Operatives. A o-_,n of__1 wL i Oil f WI I .,Study C)st IrodL, __i .(rojs _eat 

1983-84. Publ ijcat-ion E.S.- I . 1sliailb, d: FIood Irld( 

Agricul ture Diviston (P1,anniny linit.), ,coi ic Stitli es 

Branch, January 1985. 

05 



Government of Pakistan, Ministry of lo.o(Jd, Aqru.Iture, 

Cooperatives and Land Ueforn.s . ,ikistani CenrIsus Of Li vt,,ok 

1976. Fina I Report: lJata by D is rli.lw s . IlaIiorte A r Wu I Lura I 

Census ur(tanization, 1977. 

Government of l.,k. stan, liistry of Food, Agricultll rt, 

Cooperatives arid Land ke forms. ai.:ist ari Cer[ics of ,Lvs't u(-k, 

1976. Spec i, l Report. : Da La onr Mi I k YI Id, Ari ma I -

Slaughtered for Breod-Wise, l o)lo aldMeat, s l rD lbutl (ofCws 

Buffaloes anid bylaLi.riSize Tenu,fiLvest ock L' and ,)f 

Farms. Lahore: AgricultIi rl C('nss (9Ir L z, L in, 1 77. 

Government of Pakis t-n, Ministry of I"c)d , Ar till Lure, and 

Cooperatives, Underdevelolped Areas ,'rid LaIndl [eforms. 

Agricultural SLtatisLics (f Pdkistalin, 1975. Volumes I ,i] t. 

Islamabad: AgriculLur! NlWin (Planiciij Uni t), 1970. 

Government of Pakistln, Miniisl.rv of I..'o)d, Aqriculturc ald Liie-r 

Deve Ioped Areas . SuAyrVy c. i L on i I( Lt r I _ r -ij..Ag t-_ 

Situation il West Paki.stan. Publ jeal S.S. XV. I slamlbid: 

Food arid Agriculture Divi sion (1]arn tig Unit. -- Aqri cu liii e 

Wing), April 1972. 

Government of Pakistan, Ministry of I.',, Aqr icul. ure rind Under 

Developed Areas. Survev R ,erLtoil lE,/ coitiIL's Of 'I'uw,I IS' 

Ir r i a __,_n_ in_ t. _t i Distrrt.s of, the_ I'l ,njah. 

PublcdLa.ion S.S. XIV. 1s ,ilmahad: I.,ad and Ayii cult.uir: 

Division, Pla in.Ir liqnit (Atli, eni ItI r f c ) ,ll 11)72. 

Government of Paki.taii, lalrniiinng Divis ici. Cost of 'l'oJietl Ion o 

Major Crops, Jnder I r_ i.i.a1 t , 1..d1 l- Iri-ijaL1 , (. i,i ) 

Condit ions, Ave aic l.,eaIdi-_i l-'Va rIi'r, [I*tri,..ij.b .i I 1179-80. 

PublicatL ion AGR-i39. Is lanmcabad: Agr'i'il tnrt,' ,idia Fod 

Section, November 1 980. . 
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Government of Pakistan, Planning and Development Division.
 

Pakistan Fertilizer Stat istics. NattjonaL iI '1 tL I izr 

Development Centre Stat.ist-ic-al Bul let.in No. 3. Islamdbad: 

National Fertilizer Development Cent.re, Februii-y 1984. 

Government of Pakistan, Planniiig aind Developinent. D i smiln. 

Pakistan Fertilizer Stat iisl.ics. Na tional Fert. ili zer 

Development Cen-re Publica ti on No. 3/86. Islamatbad: N t. jonal 

Fertilizer Development Centre, April 1986. 

Government of Pakistan, Plannin. and Development Division. 

Pakistan Fertilizer Statistics. National Felt ilizet 

Development Centre Statistical Bul l.etin No. 4. Islamrabad: 

National Fertilizer Development C2!entre, January 1988. 

Government of Pakistan, Planning and Development Division,
 

National Transport Research Centre. Transpo,-t StIt.isti:cs,
 

1984. Volume I. Publication NTRC-83. Islamabad: National
 

Transport Research Centre, April 1985.
 

Government of Pakistan, Statistics Division. Handbook of
 

Population Census Data. For Census of 1981. Province Report-s 

for Punjab, Ba Iuch istan and NVWFI'. Islamabad: Populat ion 

Census Organization, 1987-88. 

Government of Pakistan, Statist.Jics Division. Pakt.st.arn Census of 

Agriculture, 1980: Special Report. -- Mouza Statst tWs. 

Lahore: Agricultural Census Organizat ion, 1982.
 

Government of Pakistan, Statistics Division. Moulz,i Stat Is lcs, 

1983: Settled Areas 0nly. Lahore: Agticultural Cen.su;s 

Organization, 1987. 

Government of Pakistan, Stat.stics Division, Agricultural Census 

Organization. Pakistan Census of Ag ricultural Mach inery, 

1984. Volume 1. All-Pakistan Report. . Lahore: Agricultural 

Census Organization, 1987.
 

67
 



Government of Pakistan, StatLstics Division, Agricultural Census 
Organization. Pakistan Census of Aqricutur-e, 1980. Volume 

III. Special Report: Selected Data by Sub-Divisions. Lahore: 

Agricultural Census Orqanizatiort, 1983. 

Government of West Pakistan, Agricultture Departn1erit. West 
Pakistan Agricultural Statistjcs: Series No. 1 -- Crops. 

Includes years 1954-55 to 1904-65. Palpe!burd boik; 

location and date of publ ication no longer legible. 

Government of West Pakistan, Departinent of Agricul ure. Seasoln 
and Crop Report of West Pakistan, 1965-66. Lahore: Evergreen 

Press, 1966. 

Government of West Pakistan, Department of Agriculture. Season
 

and Crop Report of West Pakistan, 1966 67. Lahore: Evergreen
 

Press, 1967.
 

Government of West Pakistan, Department of Agriculture. Season
 

and Crop Report of West Pakistan, 1.967-68. Lahore: Evergreen
 

Press, 1968.
 

Government of West Pakistan, Directorate of Livestock Farms. 

Eighth Annual (Research) Report |969-70. Lahore: 

Directorate of Livestock Farms, 1970.
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Provincial Publicaticns 

Government of North-West Frontier Province, Barani Agriculture 

Development Project. Agriculture Statistics in N.-W.F.P. for 

the Years 1970-71 to 1976-77. Peshawar: Barani Agriculture 

Development Project, April 1973.
 

Government of North-West Frontier Province, Bureau of Statistics.
 

Development Statistics, 1985. Peshawar: 1985.
 

Government of North-West Frontier Province, Bureau of Statistics.
 

Important Socio-Economic Statistics for North-West Frontier
 

Province, 1986. Peshawar: Planning and Development 

Department, 1986.
 

Government of North-West Frontier Province, Directorate of
 

Agriculture. Agricultural Statistics of N.W.F. Province: 

1974-75 to 1976-77. Peshawar: Agricultural information Wing,
 

1.978.
 

Government of the Punjab, Agriculture Department. Ay
 

Agricultural Research Institute: Annual Report, 1985-86.
 

Faisalabad: Ayub Agricultural Research Institute, Research
 

Information Section, 1986.
 

Government of the Punjab, Agriculture Department. Punjab
 

Agricultural Statistics: 1980-81. to 1984-85. Volume 
I.
 

Lahore: Directorate of Agricultural Information, February
 

1987. 

Government of the Punjab, Agriculture Department. Rice Research
 

Institute: Annual Report, 1986-87. Kala Shah Kaku: Rice
 

Research Institute, 1987.
 

Government of the Punjab, Bureau of Statistics. Crop Acreage
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Statistics of the Punjab: Rabi 1983-84. Lahore: 
Bureau of
 

Statistics, 1985.
 

Government of the Punjab, Bureau of Statistics. Crop Acreaye
 

Statistics of the Punjab: Rabi 1984-85. Lahore: Bureau of
 

Statistics, 1986.
 

Government of the Punjab, Bureau of Statistics. CropAcreaye
 

Statistics of the Punjab: Kharif 1985. Lahore: Bureau of
 

Statistics, 1986.
 

Government of the Punjab, Bureau of Statistics. Crop Acreacle
 

Statistics of the Pun-jab: Khaif 1986. Lahore: Bureau of
 

Statistics, 1987.
 

Government of the Punjab, Bureau of Statistics. Crop Acreage
 

Statistics of the Punjab: Rabi 1986-87. 
Lahore: Bureau of
 

Statistics, 1987.
 

Government of 
the Punjab, Bureau of Slatistics. Puriab
 

Development Statistics: 1983. Lahore: Bureau of Statistics,
 

1983.
 

Government of Sind, Bureau of 
Statistics. Agricultural
 

Statistics of Sind 1987. Karachi: 
Planning and Development
 

Department, 1987.
 

Government of Sind, Bureau of Statistics. Development Statistics
 

of Sind: December, 1973. Karachi: Planning and Development
 

Department, 1973.
 

Government of Sind, Bureau of Statistics. Development Statistics
 

of Sind, 1975. Karachi: Planning and Development Department-,
 

December 1975.
 

Governm'nt of Sind. Development Statistics of Sind, 1.986.
 

Karachi: Bureau of Statistics Planning and Development
 

Department, 1986.
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