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PROJECTAGRICULTURAL DATIA COLLECTION 

I. PHASE II IMPLEMENT'ATION PLAN 

A. Project Purpose and Fational 

Thin implementation plan in f:cr contiruation and compl1etion of 

the Agr i. cu]. tural Data Co]l lection (ODC) Com­work i niti ated i. n 
ponent oF the Food Sec:uri ty Hanagement (FSI'I) Project. That 

h was signcd wi Lh the United StaLesproject., for wh ich 	 a P(h 
u in July t9135, ends ,June :30,Department. oF Agr-i. cgi l:u r (I..A)A) 

AD[ cli d not anticipate the1990. The projeoct plarners For the 
worm Faced during Phasee.,tent of the admini .t.rati v delays tlhaL 


I, resulting in a two year de].ay in beginiig Fhase II.
 

The purpose of thi.s pr-oje.ct is to sLrcngLIen t: agricultural­

stati sics sys'tem in 'alkistan. A malor objecLive will be 

:o produ-:e, arid rel.ease t i me].y anddeve].opmren t o F a c:a:pa i. .iLy 

reliable acreaqe and :Lion estimates *for ma-jor cropCsproduc at 

Tli.s wi.]. bho done pr-. mari.l.yprnvi,ncia]. and nati.onal ] .eve].s.. 
Frame (ASF) t:echrology i a through establishmenL of Arrca Samnpling 

sm,:al ler samp.e si.zes
a]. 1 Four provi.,(2es.. AH.iF proc:edure a].lows 

reduced costs, grceaLr f 1lex i.biit.:y, and more t.imely results than 
from the ASF pr-ovidecurrent methucl,:; . A s..';rP.L of .fie.ds dr-awn 

oh, cbLive y,,ield surveys of majc:,r crops L-, gereratesamples for' 
fore-cas L and timel y, r-el1.iabl.1. indi cat i on s ofpreharvest yi.":Ld 

A program', cr ular sitr veym and suLibsequenlt, or-­f i.ral yieldms-. 
der].y data el' eases will imprnva l:.hi 1:.-- y Fl. ow of agricu::t]. -ur-al 

.an phasing the ASF .Lrveyt- andciata to data user-. , for in 
'Li. ys teim ca f.ed Furc: t ons wI. ll

mod iF.c:at,i on if t e.h(,in , n t, or" dup.i 

be ce.ve loped i.n-, a .r sIL.raic., of 1:t h e pr'ojei ct., Dur-ing ihe latter-

Or: a lF oF Ih e projc:, wi.. a].so focus on improvemenLc Fort.s 
pr .c:es ntaListic:s in the cc:untr'y.of agricultLural 

B. Prrjec: t Or-gan i ,' aI:..i on 

1his project will be implmIerLed.o by Feder-al t.ur.au of Stati st:ics 

(FIBS)., Slaltist ics Divis.,ison (ED)., Mini.stry o:f Financ:e (MUF) under 

tlie di r ect:Li on of I:the Seere:tary, E), aid .n.i co:l.n laborat i on wi.t.th the 
and the Federal Min-Fr ovin.rcial Departments c:)f Agricut.i 1 Lre (PDA):s 

istr-y of Fooi:c1 ngr-i.c:ul.( ure anci Cooper-aLtives (MI.NFA). The MINFA. 
. p wiL the FBS inEconomic Wing wi]. cllve] oPp a Liose Irelat i onsi 

i.t's role as a primary user of agric:ul.tura]l stat is:i. cs in the 

and pclicy anal.ysis for the Fagriculturaldevelopment cF econimi c 
sector. In p-arti.c:l]ar, LI. 1)5r ecLor ate oF A.gr ic:u]Lural S tatis­

clasp workingtics in the lEc:oiomic: Wiinq, MINI',FA will iainLai r a 


wi. t:h 1:I:S u eI d iii:: of agric:ultural
FLb aS r- 3/ p-dID or srelationship 
-for the prioct lies withdata. USAIl)'/Pal'istan respcnsibi.lity 

the Head nF tihe E:onomic , Marlk:eti ng and Pol.cy Analysis Division, 
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(EMPAD) within Agricultural and Rural Development (ARE)), and/or 

their designees. Technic:al a,.iistarnce for thi s project will be 

provided by the Nat ional Agr icuLtural Stati stLi cs Servi ce (NASS), 

United States Department of Agriculture, under the direction of 

the Director, InternaLi onal. Programs Off ice. Administrati ye sup-­

port for the USLDA/IASS acti vities wi.l be provided by the LJSD(O 

Office of In errational Cocpc.vatLion and Devel.opment (OIlCD). 

C. Pro j ect Obi ecrU. ves 

The ADC was designed to modi.fy the agriculLural sLatistics data 

coll1ection system in Fai::istan to make it "more ac:urate and 

efficient. The objectives, goals, and e::pec:td OLItcom1e of W? 

Phase II are basical.y Mte .sameas i r the ori.cinal proj ect p.an. 

Thi s impl emer tat i on p1 an i mp. ie s that strerngthenini of Lhe 

i nf rastructure For agri cut]. iurra 1 stat:i st i c:s in f .deral and 

provincial coun erpart ,rHCics is necessary for SLiCCeS Lu 

project implerermntaLi.on. 

1. Key el merint!s 

- Introduct.ion and .irip].umentati, on nationwide of the 

ASF me:hodol ogy whi ch, based on the obj ecti ve 

characteri sti.c:- of land use, permits a higher 

degree :f accur-acy wi t .Irn riJ tciim sample size, thus 
reducing survey cusL arid shorteni ng data 

collec:iorn schdl ules; 

Lise of ,grcwLhmodl.IEEl.s, which use ASF survey data to 

fo re.cas L produc I: on pr-i or to harvest- and 

subseqon tob..-j t measur of cropo ve emetr L maj or 
yields; 

Imp lemen La ti ont of a quart er 1 y schedul e for 

c ol..o.]:?c i:..oer amid dis semi.na ioi of basic agr i u]. t:.re 

data, d :p or;dn :n!. of the revenue sys tem, providing 

ear lite r er. i.m tI:?fc;necessary for impr oved econormi c 

aralysis, plarnn'ir and pol.icy decisions;
 

Imp] em n I:,TnLi or' ofF an aut.omate;td data pr-or.:essi ng 

system for comp .i laLi on and analysis of raw data, 

remak i. ng anr i cui Lure st:ati csti :s avail abl e to 

dci si cnn makr-sr on a more tL mel y hasi s and 

reduci nq error's associ ated wi th hand processi ng. 

Review and development of a p].an to improve the 

agric:ultu,-al prics.e and inputs data program. 

2
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2. Project Goals 

- Comp lete national area sampling frame (ASF) 

Impl emenL provinc:ial /natiornal hSF survey pr-ogram 
on regular quar'terly hassis; 

En!ur-e tC01.mpLtLc+r I ,.r'dware and sonft,.'aru . n pl ace 
in :he FIS and Fonur PFDAn nreeded to process survey 
data and perftorm st-atistical analysis; 

Devel op L.tir ::i. 1.1 o requi r L.d u i lI te ASF 
s. lecl: prohab l I.: sanple's, cronduct fie.l.]d surveys 
u.sing, Le Aic',F ohjective Lec:hr andM ard tyield ique0..s., 
proc.. :.s:- and" a,. i ... rvey M 1.:eIaon c:omp utL r'.. 
foil.owwincq -.r . .gtir)inesn', Llrougli an intensive 

in couit-ry tri'lnir1,n pr'o gram; 

Eui.d a cndIre of tig h ly trair.,l LatisLicians 
::apable + ma.irrn tnr in a,,r(i p:'jaridii : rio use of theerl':, 

ASF MIlrocug,I r n rig al:road ard in coLtry 
statistics ,slt~r-l co~ur','",s-; 

SLrerjg then inctist.at It. 1.i cs prog byLitheonrq n~ ,,.ram 
provi di ( Lshor :onst..L LanL.:; in data';cIi r-rn 
pirocessing1, samplirig aid sirvey methrdologies; 

Iriprove-" the ar4ric .tI:ural pri.-:-.s an.d prodtction 
I I t.s daLa e r.' 

unurn' rabt
Edi.cat.e daLa 0t1 lu eed fCor reliable 

and t'i ir.ul y ,,LaL i cr ft:,for pl anivi. q and pol icy 
dec i s o mi: r,:. 

3. Ed of Frojri .c[t "a tL;Lt-
I 

A.. project n i c: te.d that" i.tI .m nidicat ed alow key 

elem:nts and pro0ccE. onals.. wr.ii.cJ lave bern c:omp lted. A time 
end, it.. .i. in 

•fr ame or (SF rf:onr 'rc:I.cir , sut,.rvey operai:. on, system pha.e-in 

is provided 1ater i.rn Lhiii r,,pntrL. A fincti.oon nq sysLem of 
qular.er.y ASI-" sur'veys ,uttd ihe opirii.ra .tionalI. and pr ovidci data 
users with r'rovinci.a] ardi r-,alo -l irindicat:i.ons for a program of 
tl-mel y rn1 n.for cr' 0 1 h- op erati a 

nSF and 


and p I:--mi. ma.jor ]pn. ona 
agricutural _tatintiu:- Lr:i wuld a re.ati1 onship-o\. iULim have close 
wit.h the IMIF Ecri rn'' .ing, -ind pr-.vidr, for inputL .n o progr'am 

.scope arid Chiat.g.EM-, CLO Mlet'L ihinVo S oOf diat:,a uc.lrs. 

U. Area Samip lirig Frpmm ot:r Lruction 

1he m c'rj co+mpnenrt: of F'han" 11 in b il.1]di,r t'.) I- Nati onal ASF 
The consLrucLi.on of thel,1 Na I:io' al ASF would b.eL initi, ateduI during 
the fifLh year of the e:.sLing MEDL project., and con Li nite th'ough 
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frame will be developed at the provincialDecember 1992. Tho 

will be
Within each Provirncial strata, eacth count unit 

Are a sampli.ng frame developmernt is a 
level. 

assigned a disLrict rode. 
scquential l' stepped process as described bel.ow.
 

1. SLrati.fication
 

The process of land use.i stratific.:ation is the deliriation of: land 
strata areas inLo .arid 	 use :aLegories or strata. Common types of 

are e ct.cnsive agricu].Lure., minimal agriculLure,ciassification',n 
vi lages, urban ar .-sa, and f orests. The purpose of 

is to reduce sampling ,ariability by creatin.lstrati fication 
homogeneous groups of sam:lIing uniLs. A.though certain parts of 

Lhe process are highl.y subi-c:Li.vye i.r, naLure, precision wor' is 

the land area Lo ensurerequired by the per-soninriel, st:ratifyirg 

that overlaps and omissions of Iarnd area do not occur and larnd is 

land area could becorrecLy str-at.ified. Witlin ecnhil straLum, 

divided into all the samplirnq unils or segreinLs and Lhen a sample 

of segments sel.ec ted for a survey. 'T reduce t i me spent 

., eaca h stratum is divided intoieveloping and sar' 1.in':g [tlhc:. 
'frame unit s' ap:proximately equal.primary samp.i rig unit.s u:allIid 

in size to a predetermirn rd number f: segmenrLs. Duringi the 

sampling pr'ocess sp]ecLd framre. units are further divided into 
basic
segments, o of wh i ch is sl.ec ted for coll ecti rig 

agricultural daLa. 

a. S Lr at i f i c.tLi on Mediu 

a has. . for visual ly identi fyingSPO1" satielltLe imagery pr'ovics 

different sLraLa. The physica:l ,dclin.ieation of tihr-? cifferenL 
SPOT imagery isstraLa is rc;:c:or dod on I:chhpr aphi:: maps. 

curr',rt-l y 	 bIl.iI'.CitRi, l byavai Ilabl.e. from ,l ard wi, .]. atcquired FiS. 

abl fr irom ihle Survey ofVopograpti, r maps are r cadi.v va.I 
Fali sLan (SUP). The ma jt advant ages of SF"LI U are that i t i s 

direcL.y rp1ate to the intensitycurrenL and [he 	diffeoren: colr.r's 
otF growing ve 'g:-laLion, Wli FtI aerial ht1 gLrig , inLensit.y ofa o raphy Lhe 

impl.i.eI fr-om ther' urer. :e of Fields5.agriculture is on].y 
irrigation c anals, and oth,,er f.teatures of cul.tivaLion. 

i. mage. acpu' 	 tn For- .and u­rhe besL timing For sF'u)[ si. LU.i 


i s during h:le pea: vo:eq i... roe period.
r i 	 ) ioo, thi. dnrti Fi. cation 
Image dates : f ear].y fhel r and .ato:: January/early February are 

probably mor;,L 	 appropr-i aL e r a.: i stan - : hari f and RabiFi for 
.. soi'd for the nationalsesans. resp tc.ivel.]y. Ideall.y the imageos 


frame will be ro olde~r thari t.hc previous year.
 

b. StraLi FicaLion 'roce.ure 

a high
Most str-ati ficr. ati :n- u.msi. r,: SF'I) F is done w.ith the use of 

rument call.ed a ::oom transfer' scrope (ZTS). The ZISprecision inst 

from the SPOT image to
fac:iliLates tr:nsfrerring of information 

i n this
the base topographi. c map. SFOI scenes used 
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scale and the topographic
stratification method are 1:400,:00u) 


sheets are 1:50,000 scale. .in a one step pr-ocess, the ZT9
 

adjusts the scale of the SFOIT image andi overlays it on the
 

t opographic map. Wi h the SPLT i mage proj c ted on the
 

topographic map, various .arnr: use st rata are delineated' by tand.i
 

Frame units equal in size :to a predetermined number- of segments
 

are then out:lined on Lhp topographic map and sequentially
 

numbered within sLraLa. M1l1e ne:xt step in to:.measure each TIrame
 
unit .
 

2. Digqitizirg Frame inhiLs 

lMIe convers.on of map po in t inlt o two-di men si.onal X--Y coordinaLes 

is called digiti;,atior. DinLi.ti:.:ati on invo].ves electronically 
the F e.r:l them reasurig area frame umnit on topographi c: maps. 

The area of the f rame un.t.s is rneded to tieLnrmine thre number of 

segments in ea.h:l frame unit', fFor samipl ing andi dat:a expansion 

purposes. Electroni.cal].ly measurirg and recorrdir~g the strata 

areas allows:
 

- fmeasur-irg thre area accurately; 

quality assutran cr:-; 

retaininq a digiLal bac::uLp crrpy of the frame map 

in the uon.i|k eL.y e\'ent that a frarne map i.s .ost. 

Digitization i s done on hle topogrrapiri rmaps. The digitizer 

measures straith 1. ]. .ne sectr:lIioln s ar-ound ;thr. area to be dig.itized. 

straigt. i.,r up[Terefore oachI l is: i.ion ruanctionctiq the perimeLer ol: 

each Frame unit musth,: I,' .denLife.-,d al: rari cnd wi. th a dot to be 

read by t.he d i Liizer. 'llC. di i Li.. cr corrverts tbe parameter 
readi ng to .a anmd ores Ir res. an a h:ledr ea s hn. r corn I. n a tt 
mincrocompLter. 

WhJen the digi . Lii ir'q i c::r.mrp., e Le arn.I all. errors reconci].cd the 

digital :IP.e i merged witlb all. ot: .ir"digital map Films .For the 

province. le c:oumit:inaLion of{ maps and digital data files, 

pr-oper.y store.i and backed .pi. is the area sampling frame. 

3. Sample Se I , - :i on 

The NaLional 9F .amp].ed using a repiicated design, at
wil. be r 
the provincia. .e'vel. Reoplicated sampling is characterized by 
t:he select:ion oF a rrumber of inrde:penden subsamples or r'eplicat:es 
from the saome p'opulatiorn usinrr tihe same se].ecL:i on procedure for 

each rep] i ::ate. E:a:h ropl i ate i s t hr'e Irore an unb i ased 
representation of the polpulation.
 

Reasons *For- using rep]l ica ted snmpl ing include: 

http:reconci].cd


Sample rotatiori: A sample rotation scheme can be 

used tco r-ed uce: e r espoiden bi.irden caused by 

the 2:: pense ofr'epeated i n tCr,, i ewi ng, avoid 

selecting o. comlp:letely new area sample elch year, 

and prrlvi d_e tir abi 1 ity t: produce re] iable 
pr- c tcli ofL onmeasures of c:hanrge in 	 thc? 

yrar to year throughagr'i.culturl]. comoitiei L. s from 

tlhe use of a rat€io esti.mator. Sample ro al:icr c:an 

be accorp i sl ccl r'epl,at ir 5egrmelt.s fro0mby 	 sc} 

spec iF i ei r-ep : i ,-a 1:c in each 1 arid--use s tra Ctr wi th 

rewly selectCed secgrnnCs. 

al soMetthocol ogy research: bepl i cat ion 

f acili, taL..-;e qa.i :.y ass ranc analysiS by allowing 

data compar i.srci among years in order t o dr::Cermine 

if sgr, i. iicant .1ifCfere-nces i. ni survey processes 

e:: ins over Cime-,. For n;::ample, e3gmernt sizes can 

comlparec arnrgc repli.c:a les Co determinereadil y he 
in sizeif Che mavrraqr' _si ze arid the var-iabi, lity 

year t-o year.diffr.. sigri fi -a Ll]y from 

Repl
Sample.: naerramme C: Fnp] icatn si mp i f i the 

iroc:esu of ,]rat: a subsampl. of se-gmen t.s Ford:i-gn ing 

orne-'t ic? o c I"' i LiVe nirIv''yv i Erc na 'iro or 

saml ]e size in a 1and--use stratum.dc-i::re.as g the 
Co i.mprrver. ailirmr i Irig efficiency, arnc.I identi fying 

sn,qmorLcn :o bp rotatled c,.cL ofC 	 tie ASI-" sample. 

tri r: ,p ic Ked snmp]ing proviciesVar ian1 c :rstim:i 
samplinga simple , cucl..iascod mce.thod for eslt matirg 

g rp]icae mean, or .otals.vari,ance u.-

Fotati.oci f c'(:.: y : r[ep1.ica!:.i oreadi ly provide-,s a 

vh.ic: fcir eva1.luati.ng sample rotCaCiLon e ffec:s. 

i frei. as the i mp(c1:t toc.. a de id 

sui.rlv y d,atT. a vo itC, ign from thie rumb.er of year.s a 

seqgmcnt Iha:s :-,nrm i.n th:fe sacrnple. 

RoCaLi orn ffc ' 

oF 	 frameci. rde l 

.1 be For scegmenl- identi.f.i"cation -- on aerial
F-] 1.owing th'n . i ' il Q samp.ec 	 uim. s, two 

procedLre; 'i hl uisei 

photo graphy andi fied.. c ic:naatii. 

If low level aerial phot.rc-lral lmy is availab.' ar d usable: 

C topngraphicrame unit. fromtr-ansfer LC. P:'I-ur:c 

map to th aerial phottography, 
the properdi.vi d Cti sotle:ted frame "n.t int.o 

number (:cf segnonrI. s on aerial photography, and 
Eno hme enumeraCed.arindomly selcc:.:C LIme segmerit 

at lui CpoLraplI is NOT availabl..e or usable:If low level ar. 

6 

http:eva1.luati.ng
http:dc-i::re.as


select a random point within the sel-ected frame 

un i.t cri tie topogr aplhi c map, 
- Jlocate the s-. ec:Led point in the .field, and 

- construct an appropriate size segment around the 

selected point 

E. National Surveys 

1. Survey Implaemetrati on 

using the ASF will1 provideA regul].ar schedule of samp1.e surveys 
timely and cost effi cient estimates ofindications for mak in-,g 

area and pr odc.t I: i on for maj r crops at the prov. nr:i al and 

national levels. 

a. Impl emer AgenciesLi nOtin 

The FF33 )ire:tor General hIas a strong coordinating ro].e and 

w i p ai.dapt ation C.)fL.e ASF technologyresponsibhi]it y for n.i ead 

i n ithe F(our p rn'-vilcros. (a' at:a u.. IAe.pin F:[3DS. the A)C Col., has 
For-r purF o,se. assia nc. frtanc:e theLis With r omb een establ i.'rd 


r-siden : advi ars., tile A.V c:ons1:r' uL: the National ASF,
B[7C.] will 
.].] c_t sAip ] s. prin,l r L t :, -ion i :Irera dorc ? lop suIrve procedures 

prp.re i nir;trucLion manuala, trai.rn super-v..so:ry Field .si:aff,and 

Or ames, devpu' . cap data procCzessi nglevel.op qua] i ty ccr trol pr 

i.da c Ilh prov.i ,,cial c.tordinat i ,q Ffices onproccI" Lre's, , aniid '. 

pr oi ect i mp 1E:'i n tat i or. 

1oc.a t :in Lhe four F'L)PAs willFr ojc c t coorl n at iifnig 
ys. i ct : rca i. Under tiheimpl. t surveLi'" i.r c-'" -iye pp vin:e.-]iemern A1F: 

directiorn of the projrec:t dirc:toir, the provinria]l staff will hire 

i :i ' ii t.o,: il:ivir a. i 1 anidand. r",.r fria. o..er in r a . a S dOalI:.a ccl] 1. 

r:t: fieid a surveysc-rvc'ys, roc_.5srcua1ity control p r.o:r a ma 

da ta, provci . FiDaf3 a c:lean data l each and. so l 1owin.gri, survey, 

recommend to FL:S improvem;am itn survey pr'ocrd ures. 
I 

gI.The Tec:hnical Ccordiral:i.atng Commit:ee pr'ovidesIec.hni c:al gidance 

for pro ec t imp 1 ement ati. o e Conmlmii Liee made up of 

IES: M.IIFA, tho FAII,ocr F:'i)Ac; * LJte and ther-epresentativns from 
will nar'e. at .east twic e a year to approveresident advisor 

provincial sampl.re sizps, w andanna.ual.1,war plans, anrual survey 

i therLi f y r-ai n.i g needs, arie ecommernd progr amschedul es, 
changes. 

L wee prrcy vide high .vel coordination andllae Steering Caommi .i. p le. 

policy dec:i. si ns conCe:?1 1rniaaa;, the praoje t:!: and agricul tiural 
Chiaired by the Secretary,stati sti cs i ssues. I L wi .I.1. be 

Stati stics DL.',i si on, and hav'.', r epr'ee:erta I: . on From tie i :'DA' s 
iAg atu're , . ecaetar'y and Ecoin:,mi c:Secretaries of (qr :cul l t Sc:r 

and Dir'ec:o:air i.nener'al, FaS.Consultant-Fod:i Div.siion--iI'tlPrA, 

b. Ti.ming 
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Frovincial ASF surveys wil.l, be phased in as samr1]Ce.' are :selected 

From the completed provincial IA'SF:s and the staffinq is; providr'd, 

with the f-irst. national survey conducted in J an.ary 1.993. The 

first provincia]. .evel (SF's will be const.ructed so thht survey 

act:iviLies CoL].d begin in 	 Pun jab and Ealo::hist arl by July 1991, 
192., and NWFF in January 1993. Whenfollowed by 9i udlh in July 

each provin(:ial ASF i o::nstrLucte:'.d, stafFing will be icrr.asedi 

and preliminary survey workl:: on a .imited basis will begirn. ]This 

phase in period wil . ]. ? ie Nationwice survey program to be 

more e ffective as it is initiaLed in' January 1993!. During the 

in i ti provin ial: survey acti vi :y, a surv;'ey cyc: e.. will beal i 
ng offices and F:BSestablished to provide provincial coordinati 

exper-ience in irocessing and analyzing ASF data. 

c Data C;ol 1 ecti on 

Re2sponsibiliLy For dala c:l..t(.:o: on lies with !he Direc:ors of the 

ct , .)L Cell,four pr'ovi.nci al proje of 'fi ces. Working withL 	 la (-he they 
ate sLaf f wherewill deter-fin- 'f i el.d si: 'f F I1ee ds q r'ealoc( 

necessary, as5!3ur. thaL all ;l"vr:ey ma Ier i al.s are avail able, 
on the Te:hnica:ala.minister d:ata ::ol].1. octionp rograms, and serv'ea 

Commi ttee. 

Data col lc.t.i o, wi1l cunk'r- around re,gularl1 y scheduled surveys 

For crop area iridi c:aLions,. . obj 1: yy surveys(nnual \,C y.: i 	 to 

provide yield i nd ications for a or cr'o-ps will heC aott.u. Le.--,d in a 

stbsample oF Fieltds From ASf: sur"vty;. IJ l7 -:,r pLr-.eys as demtet[d 

nece(25ary to mtttt'c: data ln ,ad imt he utnrd era-: en::er. 

A second r es .i r t advis c w .iJ I arri'tve i.n Jut'> .J'792 For 2l marnLh-

This agri iu1luLral stai s:Jician, wor:ing unde'r the directLi on of 

eh lam Ltea.dor, will. aC155. th tIir am le :ade i. n sr.Ivrey operat i. ons 

agricu1Lur a1 priCeas and prndt.tc:Lionat:tivi. ty, ant also wtorkI: on 

iip utLs surveys. ti ASI:F will. Ihe u sed inV Ct.lutnci. on wit.h other 

sanp1 i ng and surnay m:.to'.tb tlt:t] t:1 its. Lo sLr-e-.nrgthen Lhe coun try' s 

r.ata series on harve sL pr'ices at d prices s paitd Forp.: product:1:ian 

inrfputs. A s:op of work for this t.eh:lnici an wi..l developed at a 

later date. 

2. .Arvey F'roce;sEi;) 

1he largo dat:. File;s gr..rrat-rI by provi nr::ial anid nationalt sur-veys 

will r 21r - e'ntbar)c r-mt:rnt s I. e:isi St. nrci CoputepLiL ar hardware capacity 

for pr-nictssi ni A major ac: !: i ,t y of P'hase I was introduc:ing 

r': LaftF DF'IAs F..S their 

Building :nrt i. s r:: ,ri :rince, ad :ti.i onal mi.r::rocomput:ers wil be 

placed irn F'DAs as needed f':or dat.a analysis. The l-arger capa:ity 

lar dware r-eq'uiret d fur" prucc::a ing al. natLi onal l.rveys 

miCrocomtputers ard traini t in and in LsIe. 

pro3vilncil arid 

wi 11 be available in 5D1)anti prov icriial head:quarter s. LISAII) is 

Funding a ,epar a I. pro j a I t..t:o enl. argc.- and moder:ni ze the 

Statistics Division's conurte'r c:apability. Uinder this project, 
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minicomputers are to be installed at Islamabad, Lahore, Karachi,
 

Quetta, and Peshawar. Computers should be operational at all
 

sites by the end of 1991.
 

a. Data Flow
 

wil l be col lected at
Survey questionnaires from enumerators 


each province and forwarded to provincial
strategic 3ocatins in 

data processirng centers where microc:omputers or other data entry 

equi.pmenL has been installed. Following hand edit and c:oding, 

questionraires will be key enterec. Machine edits will validate 

the survey data and procu(e a clean data set.. *Data sets from 

hand carried on magnetic media
remote I ocati ons wi 1 be 

the to the provincial FBS minicomputer(diskettes or tape) to 

site for mergirg into a provinocial data set. All provincial data 

sent to FPr~S where hIe data will be ,,nmarized tosets will be 

produce provircial and na oral i.ridi.cations. Summary resu]ts 

be returned to Pb i for setti:nn, their provincia]. area andwill 

yield estimates. 3oth prcovi ncia]l and national iridic:ations will 

be available .for setting natic:nal estimates. 

b. Est imat ion Fr-ocedur e 

A 1:r esatrmlned procJedUl fF or revi owi rig antd approvi ng oF f i ci al 

estimates is rcrommende:d by USDA/MASS, based upon experierice in 

Fhase I. lie pro,,'inc ial review process is a major constraintL to 

Limel y ex ecut.i on of ic ox .st i ng sysl:tem.P FDAs have 

respons i bi 1 .for t ( * has broadlyiity agricue: l. '" wh i ch, been 

interpreLed to include st a:i stic on agricu].ture. 9D has general 

oversi,ght authority for all stat istic:s For the c:ountry. MINFA is 

responsible f.or- r-eleasinrgn:the estimates through publicat.ion in 

the Gazette. Thi.s prseinLs an unclear p ictutre of who has 

responsibili. Ly for natio ral emLimates., particLI).arly wheri such 

data depend urpon thie i'Ws for support. 1F a workalo.system 

cannot be devel oped throuhI cli scussions among the agencies 

be req .ir-ed to solve the problem. Thisinvolved, new poli.'cy may 


subj ect shoulc be arn agenda i Lcx.i' f or the SLeer i ng Commi tLee.
 

Fol .owirg i.s a suggested Framuworl.:for deve].op ing a data Flow
 

sysLem. The first stop requires establishirg a politically
 

independent f.ederal A,..gri c:u. Lure S]tat is. Ric[ev.ew Board made up
 

Pr representat.ives from MII'IFA the PDAs and FPC chaired by the
 

D.i r'ector General., F .S. (l . c f i. ci. a. nati onal estimates 

be appr oved by the gecretary,establ i shed by the Board woul 

Statistics )ivi.sio before telease. The Board would approve all 

The Board mustdata coll]ection,* revi.ew and rIl.:]ase procedtures. 

he recogn iz ed as Uh(0 innte sourc" : oF of F i ci.al nat i onal 

authc:rity to hold accountable anyagricuiltural estimates and h-avr 

data pro/iders who dlo not fol low establ i shed procedLures. The 

Board would:
 

9 

http:deve].op


devel op pr ocedur es for c:reat i ng a t i mel y 

efficient agricultuItra. data system; 

develop a crop esLimates and release calRpdar;
 

the Nationalapprove f i e] LI surveys to support 

.:oard estimates release dates;
 

review and Approve nat ional e.stimaLes for all 

major crops before releasing th em to data users;
 

set any provir.: ial esLimates not
have author'ity to 


f orthcoming fr'om tl-he FDAs; 

est.i mates on a predetermi ned re.ease off i ci. al 

date.
 

to the National Doard along
PDAs submit recommended estimates 
The Board would already havewith all supporting survey daLa. 
use as an indication in 

access to the provincial ASF data to 

The Eoard would have authority­reviewing provi ncial esLirmais. 
the national' idndic-at.ions, which to change PDAs estimaten based on 

y rel i abl e. B~oar d approvedshould be the most st:ai sLi c a 
transmi tted to the FDAsprovincial estimates woul d be for 

rel ease.
 

c . R ease of DaDa 

ma.j c:r prohbl ems wit.h Lb _ cui'rent t system i s the
Line of the 


of ithe many estimates uncer t.ai nt y itL crca tes alou L wthi ch 

appear i ng in the press are offfi c:ial. Th:i n si tuat:.i,on can be 

a si.ngle body as tein source ofcorrected only by reco ni:-'ig 
c:onul.Id be the Federal Agricu.turaloffici al estimates. Tis h ci y 

Boad. [lTe1 3oard shou1 ld Ihave r-es:)onsibil,ityStatist.ic:s fRevi .w 

off ii::ial ,ntkmates For all major c:rops. Pr-ovinicialFor r'eleasin,; 
ure]. eanpd by LIe oc.arl and Lhe F'DAs at the sameestimates would he 

time national est-:i maLes ore roieased. -rhis subject slioul d be 

r tihe StLeerin,.g] Cummittee.included as an eqenda item fo 

F. Phasn In With Currert System 

1. General
 

The implementati or tli the AF sur-vey program in all four 

provinces will necessitate an adjustment: to the curreni: system. 

of the ASLF sysLe:m i.s Lo provide t. imely and r-eliableThe putpos. 


estimates at El. provinc ial anid national level s. The current 

does roL provide L.mnly provincial and natianal estimatessystem 

data on


because of iniler-en l- deficien)::eis such as provisi.on of 

smaller geogIraphi.c ar ear; as oLutlined in other sections of tlhis 

report. The two purposes ar-e not : compat.i ble. Whil.e the ASF will 

adequately meL uritly, it'scLirI serve a need that is not being 
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i mpl ement ati on wi 11 create some dupl i cat ion of eff ort and 

that will need to be addressed as i.t iscompetition for resources 
institutionalized. However, it is recognize'.d that there will 

the two systems oper'ate inneed to be a period of time i.n whi ch 
GOF that the new sy'stem isparallel in 	 order to assure the 

soundly in place and meeting their needs before modifying a 

familiar procedure. 

and the AF shouldReview of overlap between the ex.:.i sting system 

begin during the 1as: 10 months of the pro.i ect. The ASF 
all four provincesconstruction in srhedued.l to be completed fcor 

and a full c:yc:le of ASF surveys initiated by January 1993. The. 

phase out of duplicatereview should he completed so that the 
can begin during the last six months of the project.processe s 

2. Imp i em-nt a L . o) 

the review forThe FOS ham respnorsibili.y f or initiating 

dup. i cat i on i n the sys L.ems. It. al so has responsi Ii .i ty for 

:leve iop ing scope:- and ti me frame of the actual phase out of 

systems, in collaborati onduplicative portions of existin with 

the :DAs and MI'.NFA. A pol ic-y level decision may need to be made 

r-egarcinrg the imlp lement1:at onl c.f Iohase out r'ecommendat'ions. This 

subj v.ct : al ong wi th o..,rr mat tIers that may r-equi re poli cy 

be in:l uded in the Steer-ing Committee agenda'.dec:is1 ons, will 

3. Insti tut i ornal i at i on 

TIhe FOS has 	respon.sible -For p.ai:i 1.1.ng andci c:oordiniation of the ASFha 
survey system in Paki. stan in assoc1ciat i on with the F:'DAs. FBS will 

ensur-e tha:, 	 i)ro(::edures arm uifUormly f oll(owed, and that tihe data 

to the data users in a timely and orderly manner. It
is released 
is l e role of: tlhe F:mS Lo adiust the operational system to insure 

data collectiorn and pr-ocessir'g ocrur in an orderly and timely 

manner.
 

The FDAs have administrat ive contro]. and responsibility for, 

data c:cui onc:tiondata etLry and proc:essing .for he ASF surveys in 

They will provide the necessarytheir respective provinces. 
of these
staf.f and aFociated resources for accoml1i shment 

Funds and authority for staff lpositions will befunctions. 
provided to 	the P'DAs by the IOKF 

6. Project Time Frame 

1. Area Sampling Frame Construction 

Fall 1969
Begin SPOT Training 

Oct 1989
SUFAFRCO Collect SPOT DaiLa 

7 Pi lot Distr'ic:ts Nov 1969SUF'(ARC).Deliver- SPOT f or 
Nov/Dec 1989
Workshop for use of SPOT" for ASF 


FBS begin Provinc:ial ASI" witl SFOT for­
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Pilot D:istri.c:L Nov/Dec 1909 

G.-OP Decr:isio. oLBuil].d A3F for' Entire CountLry [)ec/dan 199C 
jabSUPARCO Col1eoc:t. SOT::Lr fotr Imai nder 0..:of rP. 

199')c:thi.':-.ttan ].aLe Jan/early Freb 

FBS begi.n F:Prov IIincial ASF. For R ].oc: h.i.s Lan Feb 1990 

FBS obtain avail.abl.e aer ial phoLography 

for" samTpfllc. segent__2I constuL ct ion 	 .1990 

and For Btla,1 

Oct 

Jan 1991f(or" 


Complete Ealohistan and Punjab ASF 's 	 June 1 9 9 J 
June 1971. 

SUPFARCO Collc t S(:PO F:S' Sindh 


FBS begin Provicl( I ASF for Sindh 

SUPFARC(O collec:t SPT for IU.P Jan 1992 

Complete Pr(i/nc:ial ASF for Sindh June 1992 

FBS begin Provincia.a. ASI- f(or IWFI-" Jur e 1992 
Dec 1992
Complete P'rovirc:ial ASF fcr- NWI:P 

2. urvey Aci ivity 

Contiue F.Surveys in Pilt D)"intr i.ct onan 199) 

Beg.in Provi 
Fun b 

criial Surveys as AWF's are ComInpleted 

(on 1.i.mi ted Iasi s Lntil Jl].y 1.992) J]uly 1991 

Daloc:hi sian July 1991 

Sindlh July 1992 

IWF P Jan 199:3 

ram 	 Jan 1993
Begin National ASF Survey F:r 

3. Fhase In/Motif ic:ati on oF Curr-ent System 

Begin Review of Agr.IcuI. Lu-al. Pr i. c:es Pr-oar-ams Ju.y 1992 

Begin Iati. anal ASF Survey :t.'ar-arm Jan 1.993 
pr-ic -s dJuly .199:'.";Begin impl.rovemenl: p:ro:gram oF agri.c:ultuLr-al 

Begin Review oF Overl.,ap of (SF and 
Jan 199:3c rLr.nt1: Sys teem 

GOP finalie. i sris ::i F i cati :nsdec:i Aion 
to cLIrrent systemt( to p)hase in ASF Jan 19911 

Begin i.mp].mei'1 :at ion of mod.i.Fic:at i on s 
Jan 1994to current system 


H. Project Administration 

1. Responsibilities 

a. USAID 

" 

The Head of EMPAD wiLin thp USAID Iissi on' ARD and/or designee 

wll have overall r ,t.Iiti yv F . maraging the pro.ect. EMF'ADespo ib 

will be assisted .n conlracting and procLremnert .irictions by the 

Mission's OfFice of Pr-ojec: D.ve-lopment and Monitoring (PM). 

b. GOP
 

1.2 



The proj ect wi.ll be implemen:ed by the M1F's S) through the
 

various provin.c al PDAs, The SD's FIES wil. handle routine 
MIF\IIA willcoordination among Federal and pr-ovincia1 au .horii:..es. 

ttee reqardino theparti cipate in the Techni cal Coordi nation Commi 

project. The MINFA(s IE:onomic Wi.ng w.l11 be a major user of the 

data developed and released Pnd jil maintair close c:ontact with 

the FBS. Dala needs oF the Economi.(c Wing will be considered in 

periodic FB9 programn reviews of the data sysle. SD wi. 11 be the 

GOP agency responsible for ].i.ai.son wi th MOD and MOF in ob:aini ng 

their support for the proict. Ir addition, the SD will provide 

:hr, NASS advi.sors and staff co-].ocahed with theoffice space For 
FBS counterparts. Policy issues will be addressed through the 

Steering Com.ittee. 

c. USDA 

, training, and
.SDA/NASS will pr-ovide teclhni cal assi stance 

li mi ted commodi.ty procurement support to the proj ec:t. USDA/OICE) 

will provide administrative sup:pr::rt for LSDA ::articipation i.rn the 
iai son t(pr-oj ec C and wi .1 be the admi ni. stra i. y 

AID/Washington. 

the techni cal assistanice and trai nS. ng1The implementation of 

compcornents of thli s projec:t wi 1.. requi.ire sorn, quan i tatiye and 

o osta to ucn i tor progrescual i tative eC.nrchmarlk tj he t lshedie 

toward th e objet::ctives a.:.ld goals oF tie project. The deta.ils oF 

these benchmarks will be fui.l.y dt-ev]cped in Qach individual 

year' s workp lan d:velolpedcl by 1lhe ten FBS: , . Cithr-,es. di . t:am, arid 

.nput from USAlID. As an rampl -, lhi fifCh year ADC WorlF plan has
 

... :: For ur-i ng ect year, wi th
developed belech:mars f work hiat proj 

measurabl e factor-s to moni.tor c-pro-resn. The proj-ect goal s and 

objectives wi 1 bhe broknri "LitO snaller i tems to be m:mn ito: red 

such as the fol lowingr examples: 

Training of FBS StaF*F in constru.:tion oF provincial ASF 

us i ii g SF'OT ca :a f or sC ra. X F i. c: at i on 
Training ::'1[IS .n developing sampl.e segmerits forStaff 
provincial ASF using fel d lo..cateccd methodology. 

of OUP s.ta-:F in survey plarnn in Cr- ai riing andTrai.rning 
super visi.on oF I1mier-as Cr" sur vey e:ecutLi on and 

operat.rio, ciatac C and estimation., andit. summarizaCion, 
data (:li. .ssemi nati 

- Tr'aining o:cfGP ta.ff ir LSe 0:o :cro--c omput er packages; 

to c plr- Ce:- lcin:survey i(: 
-- Const.ruction o:,fMSF For each provinre. 
- Dove] opmn of survey and rel ease calendar for ASF 

surveys. 
- Implr:mentati on of inii.al survey work in each provirce. 
- After i. i C. ait. provi c i al survey ce., reviewl ex: perin 

eC.mlper-iencem, and imp lemeri: rout.ine provinrce-wido survey 

progr1ami.
 
- Imple:meonitatio.n of iaCi
orionwide ASF survey program.
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Di ssemi na Lion of of.Ficial estimaLes to data users on a 

timely schedule. 
Feri odic revi rw of program Ito make necessary 

.co . and prc ::edur(s.ad.u.ts-mnolts and(l :improvemerits in 

2. , Training
 

a. Overseas De-gree and Non--degree Trakning 

The USDA wi 1 1 sGOPLEtsi (.l-: in the s.t ection oF qualified 

candidates to aLtend both lngri.,--ter m and i ort.r-term deoree and 

lcn-degree training programs .n the li..d StaLes and other 

cotuntries in areas rolated to the implemo.n Lation of the ADC 

project, It: is e:.sLimatLe.l tliat- during thje l.ife oF the project up 

to 497 person monLhs (FM) (1035 FM short-term and 312 PM 

.long--term) cF tlhi s .ype. tr-aining will le cm:pleedLe . In certain 
ees will compl Lecases, graduaLe stu dents st.udyi ng for M.S. dor 

thei.r thesis research in Pal::isLan. The reside.,nt team of advisors 

may be cal.rd upon t.o supervise such research. Fartic i pant 

placement, log i sti C:s, and ( ther support sertvices fi nanc:ed 

separately from this rojrc t, is the resporsibility of USAID 

Off i ce of luman [esources and Developmentl. or i L s designee. 

Requests for all sucht Lrainig shall be reviewed by the Team 

Leader and approved by GOF and USAII). 

b. In Country Training
 

The Advi sory Team spp1Ien Led by qhoit-term speci al i sts is 

responsible for assi stinig in the design, implementati on and 

evaluat:ion of r el.evarit: in country trainiig co.urses, seminars and 

worlshops includirnig the ar:eas of s ati-st.i cs surveying, collpLIter­

software and uLi lizaLL on, area Frame construcLion, and ob.jrctive 

yield techniques. Travelers will be reimbursed thro[ugh tle PLA 

whenever possibl.e. [rn rare occasions, itL may be necessary to 
currency account.reimburse travelers througlh the project local 

An estimated 14) persoin months of short-term in country training 

is planned using non-resi dent expatriate experts. In country 

training will be carried out at PISTAR in L.ahore to the extent 

possible. 

3. Techni ia]. Assistance
 

a. Lungr Term
 

Technical assi.stance will be provided by USIDA/l\ASS. A long term 

team leader will be postrd in Islamabad for the life oof the 

serve a two year tour, optionproject. The Team Leader will with 
an annual basis. The t:eam leader will adviseFor extension on 


the ASF
and assist the GOPr* in the develonpment and mainotenance of 

nationwide; development anid implementation nF objective yield 

surveys; devlorment and e;:pansior, of the current ADF system; 
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in country tr-aining;
design and imuplementati on of short-term 

identif i cation oF par'tic:.i pan Ltrainees; and i.dentifi,caL ion of 

short-term training needs to imp.ement these acLi vities. 

An additional agri c:ul tural stat i. stci. ci an will be posted in 

Islamabad in July 192 for a two year assignment to wor::, with the 

FBS and other agenc:ies f.or i mprovemnl-t of the agricultural pri ces 

system in Fakis-tan. 

Local staff as deemed nees-ary and approved by the ARD Project 

Officer and IJSAII) Personnel Office will be hi red to support the 

resident advisors. 

b. Short" Term 

Short term tec:hni :al astsisLanc:e for support of the project wi].1 

from USDAilA/S pool of technical e;,pertise., butmain].y be drawn 
may utilize other U.S. Governmern t or private c:onsul.Lants when 

In the areas 	whrr :xperLi se out.si de Lhe fields of necessary. 

HASS personnel. i.s required 1.I)A/OICD wi..l ac:-q.ire tilhe serv.ces
 

of oLher guvernme-rt or private c:nsultants to fl].fill the need. 

I. Key E.emernLs f or- Project Implemerntation 

Arcess to Nap:,ing IM- Ler- i a. s: MOID must all ow 

r-easoi1abl . o ard timely access Io all . avai .able 

mapping, photography, and remote sensing materials 

not pro .c::ied for vali i necuri ty reasons. 

Stafin.rg: MUF must san c:tion 

positi ons for. pro. c:t irn a timely Prd com:i eto 

manrier. Esta:'listhment and ad ministration of FLA 

t:sc moot. be done so f undots are avai 1 abl e to 

Funding anid nThe 

acct:oun 

pay sta-F on a Li mely basis.
 

cFI-S 'Rol e: 	 V11ie FI 3 must assume a strong 

i-rile to ensure F'DA's .Ful.f.ill theircoor-dinat irg 
iml1 emen tat ion. Ini c or 

the event PDA s.upport lags, F1;5 must be ready to 

Fil1 any gaps w i. thI its own re.so:.urces. 

r'espors L i 1.il f proj ect 

AGF Contruc Li on SLhedUl e: The ti me schedul e 
areaoLt led For c:ormplet,n: g the .four provincc ial 

'frames i n an ami:)i :i.us onee,, and i will.. re uir? a 

hi gh degree of commit nen t by the GOP to acc:om pli sh 

on schedul e. 

USAID Role: LJUSAII) must mon i tor GO' counLerparI 

deal with prob.1ems at the appr-opr'iatesu port arid 

level.
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I I. BACKGROIJN) 

A. The Agricult.ur-e Sector 

Pal:i stan economy,Aqr i. culLu.re i tLhe lar. : sector in the 

accounting for about 50 perce:ntL of gross nat.ioinal product, 25 

percen1t from far-mirn arnd 25 prc:,n: From agr ibusiness.':;. Abo t: 5) 

furce is employed in agriculu're. 1hepercent of the .abor 
n

country in marginal.ly seI.f-suffic.c 	 ie rt : i n produc:ion oF wheaL but 
r'ei . needs.i mpor t arte freequernly requ I r to me1r-cr . does Li c 

Agr i cul]. i: ar ntsiirI:c For bot !L of merchand i. se ,a' Lhree--f our !Ls 

P;:port earnings.. ExportaLer scurp1i]uses15 of c:otton and rice are 

reogularly prd.(:lucecd. :aw co: de: pr'oduc:.ts accountI: For:L .l.on and ri.,ed 

ov-rol--al f of eal rt rnigs fr om merchardi se Wheatexupcrt.s. 

produc:t:ion to tal.ed(:l 12.7 miliion metr'i tons (1ilT) in 1987/88 and 

p rod tic:Li on of r c: e.: and t:: o nLcDrt was 3.2 I'IMI aid 1.5 MMT 

respecti vel y. 

Fak i stan 's agri cl. t.ral prr:iLut 	on is1 s concentratcd in the 

irrigatLed areas of Iunial. and Sindh provilce. with both yield 

and toLal product i on 1 :we- inr the r ai n F ,d areas of these 
as inr Dal oc.:l'slat and: tl e Northwe..st Froit:erprovin:es, a.s well 

Provirtce (NWFFP). Grain priductLion is centeei .di r ti for mer two 
n of t:he- u,.,er 70 districLs i.n the nat.ionprovirces, whr 15 

acc:o-unt for noearl1.y 60 peorc:er:. of Lhte c:ountLirv"s wieat pr-oducLi. 

:er- al prrid counrnLr'y - withticI:oni n1 tlLir rus trhe: is SulpFi.p.m ementL(d 

i mports from tL ".So "i. sSh.g"i.u s iistri:: . althouqht .t i s 
b much .Iiigher. Iheest.i.maLed that i. -rigat::d y iel.ds : cmu l.d I:co. 


poLerti al e: sts. for a suhld:stanti al i ncrease ir Pal:i star' s
 

producLion o as iac if Lte appr'opr"iatec mi of policies,
lor grairt, 
irnstitut ional ,suppor". arid infrasLructure is established. 

Thel privaLe sector almost: ent,!V.irely :ort :ro.s thle. agri cult Lural 

of the count ry, and provi si tF of i ntputs ispr oduct i ot 
.eing rans Feir;o:- tLo private rerc:hants andilcreasing1 y 

Wti.'Luation is lmixed,mnantLacturers. In Tmarel::'i and stori'age the 

with private seci:tor agents lheavily i.nvolved ir proicur rig and 

storing basic qrains. The (overnmernt oF Fakistan (GIF) is 
and sLoring wheat: for processorparticularly a:tive in pturchasi ng 

an adequate price Fo producers.distribution aintd ensuringr 

B. The Agricu.,tur'al StaListi.cs System 

1. Current: System Description 

Tlue current system is di siqned primarilty to pro:vide distr ictc and 

provincial eqiL niaten and .ar'1.y innores the need for timely 
r-.iir-.l snation al i.nfort-mation . lThec sysLcrm f or" esLntimaL:il"q cr'op arte.... 

on a series of village -urv,\'ciy; foi.: First and sc-:cond est tmates, 

but tht. final.es Li.maL:e are based on r'even.ue d.eparLment pat:.ari 

in this ri-:port). Yi .i,]d itchicationsdata (defi nd later 	 at 
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harvest time are obtaird by crop cutting surveys in all 

provinces e:c:epL Dalochis'gan . These estimates are based upon 

subj ecti ve j.udgmenrtm of agri cul tural extensi on staf f. 

A. Survey Metlhodology 

The Federal Bureau of StaLis._-tics FI3S) designed an integrated 

master sample for Furjab, Sindh, and the Nrthwest Froeltier 

Province (NWFP) in the late 1970's. Due to a lac.: of r'esour-ces: 

the program wan not fully irnplcermted. Samp.e sizes had to be 

reduced to stay witi.tn available r-esources, and the sampI.eo in 

effect became a village mastrr sample (VMS). Two vi.lage surveys 

are c:ondurcted duinr i g a(chIi crcop s-.ason (Rabi and Karif). The 

first survey provides ini.catio nsTfor estimates of area plan ced; 

an d For'rni t.h'r bat s :or qn; e-ti ri, Fields For crop cuti.ng 

surveys. In a,dLion L.n area pla1nt.ed, the sec:ond survey provides 

a subjec:ti ve irndi cat ion of: yiel d. The f i ial and official 

estimate is tie d very cl osely to patwari data reported to the 

Provincial Revenue Depl:artLnenLs. Yield estimates are based on 

crop cutEti ng data gathered from selectEd fiel ds in a subsample of 

viliages from the area surve/.
 

Fhe VMS has not been upda:ed sirnce it was put in pl ace, dlue, 

mainly to l'lQr0 e:xpense of: updating the old frame or developing a 

new one. No in f or-ma.ion iS available rO. t the c:os t of 

devel o ping the VMS, nor t:he re.sou'rcen r-equirement for tihe prcoposed 

Irntegra Lcd Master Sample (IS). FIS has a draft F'(-. .for the 

proposed INIS .utt: ihe AI.)C Fo.i cc: L LIFOffFi.c iehane .n,un abl e to obtain 

a copy. 

The VMS was first used i.n Lih Punjab ii .9703/79. Uver I:00c) 

qamplp, /illage.s were selected pr:porLi.onal to 1976/77 seeded area 

of wheat. Al,1l crops arr, inc1uclecd in L.ih .... llage strveys ard 

expan:Jed da.tLa are used F.r ntin:. g estLiimtC Frc boLl mnajor.s:.ima:es and 

minor crops. 

E0?ginnirig ir 1980/81, P:c:paraLe samrp].es of villages were selected 
For Ur- or (F cccrpLs}tn and ini thernjmajohL: ccr c ...: r ce, sugarc:ane) 

Sindh. Sarpl1e. alc].ocati.on was proportional to the area planted to 

t:he cr'op oF i . .r-:t;L in a di.str-i.cL. Th. s pro:: dure is similar to 
the IMS proce'dire- Fi r"st arnid s.::nnd esti male; *For maj or cr ops; 

are based 1:h11? I Ilts niil or crops are basedon samr.)e nurvey r"sI. and.1 

on subjective data or r o caLa at a.l. Revenue data are not Lsed 

e:tensively in Si.ndlI due to it-s .ate avai.labil. ity. 

Thre VMS was' iritroduced ir tice NWFP in It984/B5 iunder the Crop 

Estimates ImprovemenL Projict::1. Five major cr'ops (mai.e, rice 

sugarcane, wheulat. and qram) wure originally included and the 
niumnberr lha- gr-own tom 19 cr:. for" 1900cr09t. The rj.ec t was funded 
with GOP rJevel.ocpment fLunids ani s:lheduled to become operational ir 
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1988. However', funds for th ns purpose were not included in the 
basis wit:hoperational budget and it- c::onti rues on a year t.o year 

development furds. 

No regular .;irveys mr' . c: ondur:ii.cLd in Lla1c:hclIistan to col.ect crop 

area and yield daLa. nl. es:i.maLes are based on subjet:Live 

of crop condi ti cns by ex tensi on agents. Finalappraisals 
publ. shed hy the Provi nci allottimates are summar izid anid 

Wing.StatisLicsDepartmeint,Agriculture 

The FBS input into colle c ti agricull:ural survey data is l imiLed 
FDA .syst[ems. Curruen!.ly, FBS colle. ctst.o filling gaps in the 

cropsome data :mn aaricultural 	 pric:es in some provi nces, and does 

and wheat as a check of the provincialcutt ing surveys on cot ton 
system. 

b. ),ta Co I]I c~c Li on 

The VMS surv ey enuimrat[or s visit: sample villages duri.ng each 

survey cycle antd record the crpcs grc:wing in each field. Each 
for enumeraLion. IF therrnumeraior is assignred rl y one village 

vill age i s too a,ru o.be soc veyedl: com1)] r L ely dLiringasis gIed 
the data t o].l. re: l:i n- ri od, i: in sutbdivid ed a d :he raiss, rig 

factor ad.jus tud-ia.c ordirgly. )ata arr immar z d a t th e ,ii. 1.age 

s are foirw;raded to the ti sLric:tlr''v/l and (nly the vi IIage LuL,] 

hiealluar ters. Unirig pr-ldprrminud rainii.ng fa:Lors, thr' vii.]are 
LoLal. )istrict , tc ta].s areial:a are e[o:nddr.i l: Ito sLr'c:!t 

"o pr ov inc i al level.wonrit to pronv incia]. hTadqcuortI.rr1 arid summedi 
data are Forwarl dc al on,-_ wii hI r F-uii ab ,n. I HIWFF', v,.I. ,,e 

district total. c: .rovirci IPo dqu.r-ters, Lut are reLaired in: t i che ] 

di strict: of Fi cum in Llir !Ui.rrdhil. Fi. ml" andl .. :crd ensti maLes are 

based on a raLio .of cl-ai ig in- arnra planted "rom year to year" 

mulLipl1 iel by t .heprrcvi.,u,.c; vear' 1,a war . ca:a. 

c. EsLi matin ro rcdur .-s 
I 

Al thlough a due daLe eritlear for c:rqp esti mates exist's. F.As 

widely ignoore i.t. P'urijab anrl IWFF' hav a fair]1y good record of 

meeting due dates for f irsL anid second estli.ma le:s hut Sincli and 
olthan a month l.ate iri submitt.ing[(alochistan are FrequentI.ly more 


esLimates are oft en late from
estimates to FPS and I'I. MNFA. Final 

the besL rocurd but the fi nal
all four PFDAs. un.ab ard iltF havo 

1.'"51986/7 coLi:or e25imate ,,wjan de a-.,,'d by 52 dlays in Funjab, 

days in Sinrdh, ,47 days irn NWFF:. arid 115 days in ]Lalochistan, 

Two fact:ors, nurvey ml.inig and Ithe -rvier'w 	pr.oces3;, accou : For
 
adj usted accord ing to
miuch of the delay. Survc., timirig is oftCen 


progres m .F llanting or hiar'vest, uli. ch ch ay s availab. li ty of
r . 

n-.uvey irdicati on Inr nr: Li- rc nt.imap:rs. lih:: eostimates review 

process I , [li major contli-i butig r fc [or- 1aL- . "lieto:: Lc- estimat .: 

,ecretary of Lhe Agricuc tu][cmi'- c Dpartmen t s .for Punjab, Sicli, and 

NWFP approve :lie .first and second esti:mates, . l' F.erovintialwithh e 
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Agriculture St.atislics Coordinating Board approvi ng the -Finali 

estimates. The Director, Pr-ovi ncial AgriculLure Department o-F 

Balochistan, approves the fir-st: and sec:nd stmatens wiLih the 
Additional Chi e.f Secr eary (Development) Govererion t of 

approving llhe final estimates. A " detai].ed
Balochistan, 
Li rJroc::ess is included indescription of the fina esimate approval 

i.n Lhis report. The
the description of the at:war'i system later 

the absence o.f keyreview process is subject Lto delays du-inig 
froi specialpersonnel, and is potentia].ly open t) presstures 


interests. 

2. The Fawari Systrm 

6ystLem"oandThe land records sy s.Lem, called the "patwar i 

adminisLr at i. vely ].ocated i. Lh PFvrovincial Revenue Department.s, 
The B.riti.Lsh regimehas exisLed sirce the :ime of the Moguls. 

to some extetL by addingq respornsibility ofimproved the system 

recordi ng aqri c:ul t at datLa. rhi.s in(:luded botlh c(rops and 

livesLocl and Ihas bec:ome Ie counitry'-. primary source of villaqe 

data. These s.tatins i. arc c l l:::1ected aII itledr for set"- areas, 	and 

and are itLended to provide a n ac::curat report of crtp armca 

product: ion fur the 90() to I00 mi.ion field p.ote s i Fa:. sitan. In 

arn tribal districts and unset tledPalochistan and N1FF' t-,-rrr: 
land areas tlha: have no pa wari system. 

circle. which may includeA patLwari is assigned 1.o aci pa twari 


nne t:o. four vi.Iages. I i.sn .:l r' d with: mai. r t1:ainilg vol.umino.:us
 

historical. .and recor ds and col,.lect.irn9 cprrent vi.lagte data.
 

Among his other duties, t..he .atwari the c:usLod i an of the b.asic:
p i 

record of :he gover ., l I.le vili1ae l.evel., i.e., Sttui raierntrra: 

(village -clIot map) , (3ir dwari IRegister (Field inspection
 

register). -field booi::, and demand reqister. 

ihe paL wari m kles fo.'r in spc'c: : n s rjf fields I. i s i jur-isdic:ion 

Lic.. c hahyear -- too mach in Ihari ffor agrirou1tur-il s.a 1. and 

Rab I The m"' inspe:Li on irn eac,-h , m in conducted:i1 onseasns. f s 
nat thi-e time of crop seedling,1 wlheni data are theLitredo nlL .. 0 tIlder' 

.n the fieldI.uok. The secr.onddi fferent cropis and recorded 

inspection is oiduc: ed duiriq Iarvest season wi.Lh area data and 

a subjective csLimaeto of produ.c: Li on col1ect'ed. rhi..s estimate of 
y a guess based on \.sualproduction, hwever , is merel 


appraisal. Fo .Lie icientl::ific: ation of fields, the Shujra is used.
 

This same data is later .ntor c.i in the r.eg ite r.
 

Us.ing the fi.'ild hubook,- Lte p a twari c omp elt:es a for-n for the 

Revenue .)epartment... liW .c.st.umlimar y forin i. s mrnt to ihe Teh .ril 

Thof erms are(ssi stantL Coinmi .51 C]rler wio. re'1i ews t:he 	 data. 

hr ough the Doputyforwarded t.o tie F;evec.e De,par-tmrnt -t 

C.mmi.ss oeverier. al per-sonn. eachIi one responsi.bl e For a 

t.hie report., review the io La
specific per Lion of the daLa i. n 

before iL is passed to t:he- F'rovi.nial Revenuea]. L)epartLienL. 
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to 

the Provincial Department of (hiricultuie (FD() and t.he Provirncia. 

Bureau of StaListic:r; (PBS). 1in in5 laeL-r rrviewed and approved 

by a subcom"rmiLee compr ied cf r epresentatLi.vet of the L)irectars 

of Agriculture, Bureau of: StatLitl.ic:s, Revenue,: and Irrigation 

the daLa are revieeid by the Frovinocial 

1 he Provincial RevCenue Depart-mernt transmits the infcormation 

Departments. Fina]ly 
Statistical Coordination ioar-d which .s chai red by the Additi.onal 

Chief Secretary, Plann ing andi Deve.,lopment DeparLmenL. [his ioard 

preparaLion of nati onal 

consists of t:he Sec:ret:ar i us of Agr-ii cu Lture, R.vrrue and 

TrrigaLion 
of Statist.ics. 

rrovinc:ial Burtau of 
After" approval. 

Stat.isti cs, 
th data are 

and 
sent 

Federal Bureau 
t' the FB9 for 

leve l estimates. Mi1NI:A releases the data 

through a z t.'-eoto notific: ai:.i on 

in to be updated by the patwari r vryThe perianotr.L record book 
four Lh b man y aplpear to bie mor'e Lhen four yearsyear hut 

these data e'xLnsi.vely for setLingout-of-date. [he 	 FDAw ue 
nd .r' rMi to extent. The FIact: acreagn esLimates o; C yf at:a some 

that the patwari caLa are. out: of date can ef: ct the accuracy of 

official area esLimaLes. 

3. Operation of Currernt System 

depernds upon a (::cmplicatedOlperationally, lThe prr.oseorL systlr:'m 

shiari ng of r:.spsonsibl i. :.ies amon g Federal i i. st:ries and Lhe 

provinci a l g vrrnmOr:. I::espoiis .t.i1.t.i:Us are d.ivided as foll ows: 

TILIc r:' s 	 prim a ry A. Pon si b i. 1 i Ly forI a',,u r 

c:oll ctn:I: i. ig ,r i.:ui Lural. date:., whi c1 I:hey 

uri i tr : I.|r o.:it- a ntl:wor k of crop re por I O1 S ontai:: 
the basin of samol.-	of viltlagies. 

- Tie in r ori.si br 1sos for; ) de\elopi ng anJFtb e 

approvi ng me thodology used in agric:ulLural data 

co]l. ncli en aclivities; 2) validity of colilected 

dat a; and :3" coordiiat i ng ::ol 1ect i on) data 

acti-vities aros agonic i e . 

- The Prc.vi Revenue De-.partmrents co] 1 ectTh- i al 

agri (u] ltural daLa at level of the inrdivi dual 

framer ruQIti Li I. rioI. woir-t: of patwari, to provide 

informa-ti.. on on ;i.mrictultut.tr'l income as part of 

thoi r cnor L ni.un mon t. nii of c: on .:toring cn 

ac:t:iviLis. Tlhoni" i dnJ the check:l:'. i:la:a drw final on 
early plarnittn) est.imatc'cs arid are the sole source 

of anrual1 livestoc::k: s:aListics. 

- The F lanning UVE 	 Wing) wi thin theiii (Er:ornomic 
of
MINFA has rosn.onsib 1ii ty for the rel ease 

official 1n stimalvas. Hlowever., it is mainly a user 

of the ,.,a. ali. l daLa at he. federal level, 

provided by rD'is arior F:S. 
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The Sec:retary, Statistics Division approves all 
I.Final estimnates before release. 

The current national system has evolved over the pasL three 
decades with donor support, beginning with assisLance in the 

1960's fr-om Food and Agriculture Orqanization (FAD) and the World 
Bank. Dur i ng the ear 1y 1970s the Un i ted States Depar tmei 1. of 

AgricultLre s (USDA) StaListica.l Reporting Service ('SRS): now 
Li r:s Service (NASS), providedNational Acjri cultural Stal:i 

technical assi stance in 1 i st frame sampl i rig and other 

methodologies to improve the reli.ability of data in the Furnjab 

and, to a lesser degree, in Sinidh. Technical assistance focused 

primarily on col ].ecti on of. wheat dat:a, in response to 

governmental concern of lac: k of a reliable basis for projecting 
import needs. Mssi._tan(Q: "a brot-Jadeied LIiroujh Phase I V the 

Agricultural Data CJoliec:t.ion Project (MD) wlhich demonstrated the& 

Area Sampligr Frame (ASF) t:echiology is statistical1y sound and 

workable in Fak i. stan. 

4. In f or-mati.i on F: .1o)w 

Information flows :,itbin and between those organizaLions on both 

a formal and inriformal bas in:, eventually mering- in pLb.lished 

-form for bro, lr application. There are four principal problems 

w i tL the operat:ion of this sys.tem: 

Rel i abili ty: Pr i mary .aori cultural data are 

subject- to numerous non--sampli ng errors. Techn ic:al 
probl,ems crea :ed by lack of tr-ansporLat i on, 

automated daLa processino (AD') Facilities, and 

tr-ainin, plus tl-e obvious inc:nsistenrcy generated 

by 1 .nli ng revenue and ta: at i on wi th the 

c:ol.ect i on of basic raw dat a, are more likely 

import-niL s uJtrwEcs of inacctracies. 
I 

Timeliness: Agricultural data are not available 
on a sc hedu.1 e as needed, wtiich not onl y impedes 

analysis., but also makes it difficult for the (GOF 

to make critic::al Mlann ing and econtomic dec:isions. 

Ultime.y esLimat es of the whmeat and rice c.rops, 
in partic.ltar, force I:he 3OF to attempt to make 

last minute ar rangements { or the sale or purchase 

arid/or muvo:. ment and s tor age o c f basic: grains, 

often at. s,-)rigif icant cost. Lat::: of ADF facilities 

for the ef-fic:rient handli ng of data is also a 

significant problem. Even after data are 
summarized, thiey may not be readily available -For 
the data users. 
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Efficiency: The current system in Punjab requires 

a comparat i vel y large samp le and i s resource 

i.ntensi ve. The sampl e desi gn is based on 
alloc:ation criteria of wheat cr-op which i.s not 
r"epresentati ve for all crops. In Si ndh the 

samplilg planus for each major cr:rop (.e.: wheat, 

cotton, rice, arid sugarcane) have been developed 
separLately keep inng in view the inLersity of areas 

sowrl to each cr~op. 

Relevance: ihe current system does not meeL the 

need for timely p-ovinc:ial and national estimatep 

for use by r:)lannrs and deci sior makers. 

Frogresd has been made in iml:provirg data c::ollection ef for-ts in 

the Punjab and Sindh: an d the i nf r astructure nowl e'xists, if not 

in the PDAs, perhaps in Ihe. FeS, to meet data needs iF 

improvements are made in the sampling frame, data p-ocessing and 

logistical capabiliti es. I-I:Howver, in NWIr data collec ti(on is 

less developed, and is .jut LIg. nrriir g in Balochistan arid the 

required inFrastirucLure does not eist. 

5. Constrai nts 

The USDA/NABS consul tant team has iden Li fi ed the fol lowing 

principal constrain ts to greater availability oF r'el i abl e, 

agricultural data on a timely and cost-effec:tive basis: 

- Reliance on a village list .Frarle with a large 

samp.e and depen derce on reveniue data for base 

line esLimates. 

Shortag and/or . neFf i ci ent use of existing 

automated datlLa processinig faci 1i ties. 

r technical'Cumber"c.om adlmnis.titr-aLive anid review and 

approv,.1 pr ocedure; at the provin cial and fe.deral 
level s before re.ease of estimates. 

- Dif ficullty in oibLaini ng ilnformiiatDion inr politically 

sensitive tri.La. and border areas. 

- Inadequate resources to impl ement the current 

samplinrg metchodology. 
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III. REVIEW OF PHASE I 

The Food Security Management Project (FSM)/Agricultural Data
 

Collection (ADC) Component was initiated Jul, 17, 1985 with the 

signing of a F'ASA with the USDA for provisi on of technical 

assistance., training, and commodity procurement support from the, 

USDA's SRS.
 

The decision was made to locate the ADC project office 'staff and 

development function in I. amabad instead of :arachi, and the 

data collection functi on in Isl ama ad instead of. Lahore as 

speci f i.ed in the proj ec.t p1 ann ig documentation. Th i s was 

necessary because of the restrictions on obtai ning and utilizing 
LIhe projecL­aerial phoLography and mapping materials placed upon 

by the Miinistry of Defense (HOD). The Survey of Fakistan (SOP) 

office that has respornsibiliLy for these materials is located 

near Islamabad- This 1ogisti.cal move at the start of the project 

was beneficia]. for pr-o..ect managemert because of the close 
f cr I nternat i onalpro;:i mi ty to the Un i ted StaL As egrncy 

Development (USAID) and the Statistics Divisi on (SD) offices in 

Isl amabad. 

A. Objectives of Phase I 

The ADC was designed to mod ify the agri cultural. .tatistics data 
it imore accurate andcollection system in Pakistan to make 

efficient. Key elemenLs include: 

irtroduLction o'f the ASF methodology which, based 

on the ob ec: t iv e characteri stics of land use, 

permits a hi.gthr degree of accuracy with min imum 

samp 1e si.:: o-, thus reduc i ng survey cost and 

shorten i ng data coll]. ect i on schedul es; 

the use of growth models, which use ASF data to 

f orec.:ast pr-oduc t i on pr-i or to harvest and 

subsequent obj ect . e measurement of maj or rrop 
yields;
 

impl ementat i.on of a cluar terl.y schedule for 

collection and di.ssemi nation of iasic agriculture 

data, independent of the revenue system, providing 

ear-lier estimaLes necessary for improved ec:onomic 

analysis. p.anninmg and policy decisions; arid 

i ntroduct o. of automated data process ingon an 
system for compi lati on and analysis of raw data, 

makirg agr . cul lure statistics available to 

deci si on mak:rs on a more timely bas.s and 

reducing error associated with hand processing. 
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The implementation plan implies that strengthening of the
 

inf rastructure for agricul tural stati sti cs in federal and
 

provincial counterpart agenci es is necessary for successf ul
 

project implementation.
 

D. Goals of Fhase I 

The project goals established were as follows:
 

- Phase I: twenty four months - complete area 

Frames and introduce ASF in seven pilot districts; 

Phase II: thirty si" months- comp].ete national 

area samplirg frame (AS-); 

Install the c:ompuLer hardware and software in the
 

FBS and four PDAs needed to process survey data
 

and perform sLaListical analysis; 

Develop the skills required to build the ASF'. 

selec-t pro abi iti Ly samples, conduct fi.eld surveys 

using the ASF and objectiwye yie Ltechniques, and 

and anal yze survey data on compu:ersproes, 

followigrig st ric.:t guidelires LI-rough an i.nt-ensive
 

in rcourtry training program;
 

Build a cadre of highly trai ned stat i st i c:i ans 

c:apab .e of ira r.n1 ni and i ng ASFa i rig e:.p anpon lthe 

through tr-ain giriabroad and in country statisLics : 
short courses; 

Strengthern the oncgoinrg stat i st ics program by 

providing .slho:.rt: term c:onsul.t'ants in sampling and 

survey me r:d u:IlLIogie s; and 

and
Educail. daL.a users ab:ouL the need for reliable 

ti.me].y sLaLisLic:s for plannirg and policy decision 

mak i ng. 

C. Strutruture and Urganization 

The primary coorrdini.at i.on. Fininanci al managemen L and irip:1. .men,1: aLion 

responsibility rests Q.:iLh the F8S. The [)irectorate of Crop 

Reporting Servi ce (CRS)., Pu.niab: AgriculLure l)epartment and the 

Prov ncial DepartmenLs of AgriculLure, E',Lension Services in 
bi 1 Lty ForSinah, Bal ochisLan and ,WF , had di r-ct responsi 


While
implementing the projecL in the:ir respective prov, rices. 

the PDAs are primarily reslicrasi ble for data collection, the 

t.echnical sLippoert arid c:ordinating role of the F'BS was e:panded 

to ensur-e that the noio:' s neer.s for acc:cur'ate and timely 
The FBS also wasagricultural statistics are adequately met. 
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giiven responsibility for coordination, monitoring and liaison 

with USAID, as well. as assuming an active role in coordination 

and operation o.f the project as a whole. 

A new and separate un.t, the ADC Cell, was created withi'n the F13S 

to carry out project implementation. The ADC CI1 is made up of 

two sections, the Area Sampling Frame Construction Section (ASF) 

and the Survey Planning and EsLi mation Section (SF&E). The ADC 

Cell was adequately staffed For" implemerntalion of F:hLse I wit0 
FBS regular personnel, whicli corstituted the total GOF financial 

contribution Wi the pro.ier.: lhe FDAs were to add adequate staff 

for data collection, field sup-:,ervision, and data processing. In 

addition to the FF1S ani FDAs, successful imlementati,on of the 

ADC depended heavily uipoi suppriL and cooperat.ion from the MOF, 

MUD and MINFA. 

the NASS resi denL techn.acl.a. advinsnry team, mae up of a seni or 

sta:istician as tear 1eader, and a survey sLatisLician, were 

respons ihile for wi de:spread adaptaLion of the CSF technology ir 

supportL of regularl y schedul ed surveys o g.nr. ate primary 

agr i,cultural data of max:aimum ut i1iLy to GOP pl anners arid decision 

makers. 

The USAID Offfice of Acricul ture and Rural Deveciopmert (ARED) had 

overall respornsib i].itI'y fCI" imarnagin g the pr-oj.ect. To fa 	 i itale 
arid tocoordirnation amonig FederaJ and Prc:vincial Governmerts, 

the ADC Tlchi.c:al Cc.mmit tee wasoversee project imp..menitaticn, 
set up in the FBS. The CommitL.te, represprL irn the FBS, PDAs, 

MI NA, USAII) arid thle Res i deitCAdvi sor, met re u laly to prep:are 

annual work I:1. an s,, advis on . lip l -men t at i on arid to mon . tor 

progress. 

D. Techni cal Assistance 

The NASS technicral advisory team had r-esponsilbili ty for advi sing 

on project inplemenLation and Lrars-.,r-rirg the ASF tec:hrology to 

the GOP . The .odvik'crs asst st<d Whe FBS in 

I. . F'r ocur emrnt of phot.igr aphi c and mapping 
mat erials required for ASF :evr.:pment; 

2. 	 IdentificaLion of appropr i ate Paki.stani staff 

for 1long ,arid short-term overseas and in 

cocit..i.y...r a. ning, and selection ofri 
apprr.irpi a e .rst i tutions; 

3. 	 Technical assistance arid trainirg in 
the ASF and ASF surveyconstr.u: Li on of 

i nip 1en.ri tat i on i nic ud 5.rig objective yield 

surveys. 

25
 

http:apprr.ir


4. 	 Design and execution of in-county training 

for Fa::istani staff to .facilitate project 

implementation. 	 Short term consultants.
 
technical
primarily From NASS. provided 


exper'tise in specialized subjects as needed.
 

E. Accomplishmenits
 

1. ASF Methodology Introduction 

the 	 AI- eFfic:iencies that permit
GOP 	 c:ounterparts recoogni::'e 
on a timely
reliable, cost. effective agricultural statist.ic:s 

and see i.: as t:he best option For i mprovi ng thebasis, 

national
agriculture statistics system in Pal::istan to meet the 

The FDS ADC
need fok time]y provi.ncial and national esti males. 


Coell staff is a well traired unit, capable of developing the
 

N;tional ASF, and leadinj efforts to install the new datlA
 

the PDns. Technical and proceduralc:ollection methodology in 

problems were almost- nonem'isternt1 and all major constraints were 

lack of coordinatedst.ernmi n -For a 


support From the GOF.
 
of an administrative nature, 


2. 	 Area Frame Development 

The most c:r-itical stop in implementing the ASF methodology is
 

frame. Frame development
the 	 area sampling
construction of 

depends upon an adecuate medi. funfor land use stratiFir:ation. The 

the :ontrol oF-,.t.he MOD., with the SOPneeded materials are under 

actiing as cuslo dian. iFficlti.m:s in gai riing unrestri.c:ted access 

to these materials were a major factor 1 imit.inrg the pace of frame 

construction. 

pi. lot siteAerial photoqraphs for Sheil.:H upura District, tei, first 
in November
selected For" framni ccimsat~ri:L:ton: were rer leased lo F-OS 

F ami ii.l i.es in1985. However, use was restr i cted to SOP 

Rawal pindi Aftor r rmo.dl i n. of sp ac:e a [F:BIG off i ces in 

Is amahnd a::cordi ng to MOD secur i ty spec i f i ca Li on s the 

to ie moved from the SIP off ic:es in 	 dlyyphotographs were all owed 
thc. 	 mat ei]s rest riicted to the f ramei. was1986. Use -of 


t to 	tal::e the photographyconstruc:t inon labor'ao:ury, and the reques 

to t.he fi.e.d for ground tru tl wor I:: was not granted until Oct ober 

1986, when 44 perc:ern: of the phot:ographs for the distric:t were 

Fimld Altrn -.t. ve samplirng proceduires had to becleared for use. 

di. str 	 i c whereadopted for 56 ierc:eont o F t:he area . tthe 

not allowed in tITe field * ad di.rg several. weeksphotographs were 
:n the time rClii. r-ed to compl1ete the frame. The frame for 

Sheikhupura Distr i ct was -finall.y completed in Dec:ember 1986 and 

the First: AS[- survey c:onductedsample selected by Harc:h 1987 wi th 


in April.
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Subsequent to the e.:perienc:es with thr first district., the FBS 
case approval for takingreached agreement with MOD for case by 

photnqraphs to the field. Although MOD agreed to acL on each 
normal approval time was four torequyst within .Four weeks, the 

This problem delayed .frame construction work on thesix months. 

remaining pilot districts temporarily, but the impact was
 

lessened by requesting approval far in advance of when the
 

photographs were needed.
 

for all seven pilot districts had beenAerial photographs 
frame construci.ion improved byr-eleased to F9S and the pae:: of 

Frames for all seven districts were complete by theearly 1988. 
end of calendar year 198H1. 

3. Sampling and Data Collection 

sample sizes c:ompared to VMS toASF technology uses smaller" 
provide reliable and c:ost effective estimates for major items. 

desigr and survey data expansionFlex ibili ty in questionnaire 
a variety of data in a singletechniques allow the c:olle.tioni of 

s.mall sample si e alloo.s tlh data to be collectied in survey. The 
wh.ich provides a c:apability to a relatively slhort. Lime Frame, 


produc:e timely esLimates of pruoduc:Lioc:un and acreage on ma.jor
 

crops. 
a. Area Sarnplircg Frame Surveys 

('SF field Surveys are conducted four t imes a year., approx'imately 
of each Kl'ar'if on a quarterly schedul., and follow th, pCogreps 

ani Rabi crop fr'om plarcting. inLenti.on s thr'ough harvest. The ADC 
June 19FJ8 mee ting LoTechnical CommiLtee made the derci sion at .ts 

area survey from July I Lo Alug.usLmove the major Kliarif planLed 
15. The fAc:hnic:al Iiommit.Lee reet iig held September- 19' in 

,Ju
L.ahoire produc:ded a deci s-ion to sta.rt Lhis suivey bc.i ini ng Ily 

15th each year. Delayi ng. Lhis nurvey from the or-iginr al schedulle 

gave a better iridi ca.tin oF r'i ce area pl ainted since sewing 

int lap.e Jully in ncrthern districts of the Fun.jiab..:ontinues 
"lhe July and January surveys provide the sampling Frames for 
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selecting f ields for objeci':ve yield survey*- on Kharif and IRabi 

crops, respectively. Following is a brief summary of the kinds 

of data collected on eacih survey: 

July "-	 Kharif area planLed, 
Rabi area harvesled, 
production of major Rabi crops, 

metlcod of harvest of ma.jor Rabi crops., 

October - Rabi intentionEs to plant, 
Khari f 	 f inal area pl anted. 
soLrce 	 of irrigation water for- Kharif crops, 
fertilizer and pesticides used on Kharif 
crops, 

January -. Rabi area planted, 
KhariF 	 area Iarvested, 
produc:ti on c:-f major Iharif crops, 
method 	 of harvest of major Kliar'if crops. 

April -- Khari f intenions to p].ai L: 
Rabi final area planLed, 
-fert.ii:er and pesticides used on Rabi crops, 

source 	of irrigation wa Ler for Rabi crops, 

The first ASF survey to col.letL crop area data was conducted in 

Sheil::lupura DisLricL i.n April.1 1907. Nawa.mbshah Distric:L was; 

incl1uded in tie Janu.an-ry 1.980 survey, and ,Faisalabad and Lar kana 

added in Augus: .178. Surveys were rol dcuh:Led in al]. sevenwere 
pilot distr-icLs beg i rnnin iin January, 1789. Resutts are 

erc:ourag i ng. Coe.f f i ci.en ts of vari at in (W.V.) for di recL 

e:: pansions o1f major crops is consist.enti l.1.y in tlhre 4-6 percent 

d. - ..---. 	 e _. p .. t..range. Apper 1 , . ..- (if.I .or .' or.. i:r 
i~u a J cL ...........om ILn .... "ti iQ.Ay.a (o o . on of...... 
t~hiaieeiL1 ,July 7'' Juo ? 9procv ides mor e dieta il or)P~ooc -­

survey resul L. 

The Provincial Coordi nat.ing Off.ices have demonstrated that they 

are capable oF doing the quality of work required to conlrol 

nonsamp].irig errors and miott survey Lime sclhedules. Hl owever, 

del ays i n sanct i on ing per son l posi :ions by the MOF necessi ta Led 

the use of FIS ficld sLaf f Lo complete surveys which should have 

been done by tthe PDAs. 

b. Objective Yield Surveys 

The GOP was vita].ly inLerested in developi ng the crop yi elcc 

survey potential of the AS. Objective yield surveys for wheat 

(WOY) were comp1e:ed i.n Nawal:. shah and Sheilkhulpura in the Spring 

of 1980, folowed by i. tiation of coLton., maize, and rice 

in the year. This sel of surveys is being repeaLedsurveys .ater 

in 1989 in more di. str icts (Ap:perndi: 1). The 1998 WOY SLirvey
 

28
 

http:vita].ly


small number of plots (90 per district,demonstrated that the 
which has been reduced to 60) is adequate to provide a yield 

C.V. less than 7.5,. the yield per hectareestimate with a 
indications based on (nSF procedure (21 6 square ioches) are 

considerably higher than the current VMS procedures. The pattern 

of higher yield indic:atiions from the ASF procedures is consistent 
which Shouldin all districts. There are many possible reasons 

be researched before the ob.jective yield survey procedures are 

finalized: 

Erroneous survey procedures used in one or both systems 

(non-sampl i.ng errors anal ysi s) 
Plot size: i.e. 15' : 20' in VMS compared to 21.6" 
square in ASF. 
Sample Sizes: i.e. 420 in ASF compared to 1704 in VMS. 

yield 
-

- Measurement of Harvest Loss to adjust biological 
indications. 

C. WorkI: ir Balochistan and NWFF' 

Although Balochistan and the NWFP were not irncluded in Phase I: a 

major effort was made to strengthen ongoing statistics programs, 

and develop the skills to imle.mrent the ASF in these provinces in 

Phase II. It was not possible to provide funds or staff, but 

techni cal assi stance , i crocormputers and trai ni ng furni shed by 

the project had a major i mpact on statistics programs in these 

two provinces. 

1. D.al ochi stan 

Statistics the Ministry hgriculture'sThe Balochistan Wing of of 


E::tension Service relies upon e:t.ension agenKts to provide annua.
 

sumbj ec:: i '/e es t: i ma t:'es based on .farrner op i n i on and vi SUa 1'
 
No regular surveys toobservation of crop arca aid yield. 


collect produr:ctio n data : i st. The Statbisics Wirng compiles and
 

pLibi i shes the est.i mates in an annual stati sti cal bulletin.
 

Micr-ocomputers and tr-ainin g provided by le AI)C have greatly, 

improved the qualit y and timeliness of these publications. 

Balochi stan pr oduces much of the deciduous Fru i t grown in 

Pakistan and f ruit crops are a major contri:utor to farm income 
A en:: oF orchards is conductedin the province. sus.'.' Fruit. 

appro:imately every ton years, and arnnual Fproduction estimates 

are based on projectionsr; From the most rcent census. The last 

census., coveri ng the 1 ,?.5--86 crop, was ccomr:leted in earl.y 1987. 

The A[DC ofFfice staff assisted the Statistics Wing in processing 

the survey results on micr comp"ters. Almost 40.,00Ci records were 

key entered , edi Led and summar i : ed by the ADLC af ff. The 

resultirng pub].ication, issued in late 19,87, was the first of its 
very users.kind issued in Balochistan and was popular with data 
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Using the 1986 censuls as a sampling frame, the ADC staff 

assisted the Sttistics Wing in selecting a probability sample of 

orchards for conducting annual product'ion surveys in 1909.
fruit 


The

ADC continues to support these ctivities in the province. 


first survey is currently underwray.
 

2. NWrFP
 

Work in the NWFP has concentrated on improving e::isting sampling 
data procer:sing to.

methodology and converting survey 

microcomputers. All village master sample survey crop, area and 

are now processed on microcOmputers furnished
 crop cutting data 

higher qual ity


by the AM, resulting in more timely, 


summary procedures revealed that survey
publ ications. ,& review of 
incorrec1:ly, resulting, iN

data expAnsions were being computed 

revised procedures put the
 

erroneous estimates. Adopting 


estimates on a statistically sound basis.
 

F. Commodities
 

I . Mi crocomputers 

Improved and e:panded data processing capacity was necessary to
 

support the ADC,)(, and strengthlen the data proc:essing and analysis
 

In this reqard, more than
capabilities of counterpart agencies. 

the GOF.
thi r-ty mi cr c.:ompuLer's lhave bnen turned over to 
and novA


Counterparts readily adopted antCnoated data processingg 
sur ey data, and

depend upon micr'ocom.Luters for proc:essing'.ASF 

c:omputers.
have converted muclh of their ongoing work to 


2. Vehicles and Moorcycles
 

i on were strengthenedThe 1ogi sti cal capabi ].i .ies for data col 1ect 

mot orcyce.s to ccounterpart offices.
by providirg \,.ehic:les and 


field supervision
Improved transport: strengtheI.,ned the quality of 


and shortened theidata col.lectirC.on periods.
 

3. Printing Equipment
 

Equipmernt wan proctured :o expardc the FBS pri nt: ing faci lity in 

Hyderabad and Lahore. A 25 :
Karachi and establish small shops in 


camera, exposure unit and
inch printinrig press, vertI:ic:l 1process 


paper cutter were installed in Karachi. The shop in Hyderabad
 
process
has been provided with a 19 inch printirg press, vertical 

is the same
The equipment for L.ahorecamera and ex posure unit. 

as Hyderabad except a paper cutLer was added.
 

G. Training
 

The ADC incluided a large trainiiing component ou develop the skills
 

needed for proj ect imp].ementaLion and to support the ASF
 
persons
methodology when it is ir.iCut ionalized. Over 400 
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r-eceived training in ASF dvlvelopmet.c, ragricut.Aure statistics anid 

survey managemient .,data collectUon procedures., and computer datai 

processing. 

1 . Fur'ei gn 

Tile programi v)as5 desi gned t o produIce a cadr'e of stantistic~ians 
trained in sampl1 ing .And r.; methodolocgy irough academicuI,-v ey 
trai ninrg i n thIte U. S. Observation tours and riondegreb courses1 
introduced piarticipanits to tlhe organizational structurre, !;arnp].irg 

methodol ogi es-,- survey proceduresm-, and dlata pr-ocessing pra-.ctices 

of statistics orgai.:al:icins i.n tho UJ.S. 

Over 20 peI-r sounis have qgc)r Ie abroad -For training urider the ADC. 
P:r'icigress-,was Ilifited hy lhve !-,Ilortage o.f cua Ii Fi 7!d McS St-A t i L7tL. cs 
candidates in the provinces, cl -iC.culties,iri (-_ar-didates rclu~ar'-irg 

the TOML and the lerngthy par'ticZipant rnomina,-ting0..01r"' poes
 

2. Inl Cotr -y 

I n countr y tr aj.n irig cu rilcier- a Le.d aor, i n tr odcti ngc' the ASF I 

methodology oii a p r-aic tij.ca 1 . 1 ve I improvi rg basic skills-in 

statistLics : and developing autIo mnated data prc_-,rzessinig pr O urESII 

Ht-lrogh a SErI ifes Of .Or-Islhopo -mid short: coursem. lhe programn 

was one of the mnost SU C S~ LI and prodcA Itive at(Aivities 0of tVIe 

projiect, ancd p-v'.,ided trairmig for nearly 4C'.)C Iesos III countxry 
training E: pa-%r IcdePd beyond e;. pDctations in response to tlhe demand 

for tr-aining inr inic rcjc om)u1: I- usse: -- e diff icuIt ies; afand ,.h 
get t ing part ic iparmts- c-I.car-c.:rFor- trai n jIg abroad'. 

3. StatistiuEs TraE-iningl,. Institute 

5)Y n .aiL)t rinI. L the ait 

111S tituL1teP Of StJit cs 'r'a. iri tnd (U'19SFrl) in I..ahurrn. 
Ihle nADC GuI.)lprcr t:ied L-h e esn I- I il o-f 110 I-tarn 

g ,': Researclh 
Wh ornf l( ly 11.11Q~~ral! 0l. e riel"V . A!3 Fac. 1i iLt t~l will].] a iL ty 

for tr'ain iril rir.wl].y IIi t-u,c arniel ei: ist irng [ ,c) o-f t!I r !eeI- !.-rine I tLh c. 

- Ur-r-.1 , . sc? 3 i 

nsLa L sti cs and a.ttl n I I'itt;I;)P0c: en rI) as! i?) . a I 
b uL~reatls O f tihe 51). ' I I Wi]1... C)f f -rIrg LtI-Ar- C't : .lHiM CC r. nr 

11il{t.4:!(.1 n j. q a Spnr.1c 

wor-kshops and sthor-t cciurni!rs d.;Siqlrie.dt o IIIe e t: s-pec if ic trainrirfig 

Iieed s . vt 1. 7 fi ,,r. c:r r:c)iti p lulLr. w er p lu t- s;e d -,i t h 1)lr o _j1 :t"[w y e ( i. - e l e ­

funds to p i ut-lb.¢. iI G a fr.?(jt Iir~ Uh i cr-c.)com.p.-tn tri n , rig lo'a tuiry. SomIe 

the project's in COLM Lry h-rai iirig wil11 e turned over' to the 

P ISTAR.
 

H. Computer Mcdel'rnizaLiorn arid E:.pansiorl [."rejectL 

USAID is fttncIlicig a secp arat e? pro.. ec.: Lu rno dier-i...-. andl ex-pand t h eF; 
data processinrg capa i i . ien c.) the SD. iri~ mp t r ar-e U) be 

installed at Is7lamabac : I ar-a cl I :-.' LahIIor e:,.F'r-shawar U.d _La .u(-::t 

Regi onal a nd f i .ld ,I) equipped il'i miCr0oCoMPUtersn-f fi ceS3 i1], be 
Or clusters3 Of ter'minlrz]; maiiiiily Fozr" data erlt.try, R'ea Ii .,.i thuerg 
complexities cf designirng GIL.CA):ZA .system, pr ep,'_-ring prUE:urement 
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speci fications,. installing 1 oIIrdwcare aind software, training staff 
and converting to the new system in time to process the 1991 
Fopul ation CeIsus the S) reuCitested 1.oncg term tert Iit c aI 
assistance for- impIementi, tq proj ect.the A consultant" ti th 
ex:peri ence i n desi gni rng sy tem;s and worlkhi g wi th the U. S. 
Governmen t . rocurement sys temr wzas funded fior two years urider" the 
ADC. The new data procensing system will provide the hardare 
needed to proce;; provincial and national area frame surveys. 

I. Constraints 

-any constrai nts dr- ayed 0SF development and proj ect 

imp 1enentat ion Some oF the.so can be attr ibuted to start up 

prob 1ems and largely were resolved. HoLwever . some maijor long 

standing problems r'r.nmained tlal: must: be solved to imp 1 ement thI e 
i s vitalNational ASF. Improved cooper ati on of the HIOD and MUF7 

to sustai ned progress; in ftaue devel opmrn : and pr'o.j ect 
implementation. 

I. Access to Photographic and Mapping Materials
 

Despi te a "Corndi ti on Frucederi1" i nri I uded in the proj oct 

agreement stati ng that the red i. for use-errtl'-ti mater al s 1and 

srat i F i cati on would b. made avahe Wabl.1:he the 1atck oFto FES 

cooperation of !
MOD wat-, Etic. maj( r fact.or caLuSt, ri,.i the project to 
fall two year-s be!hirid s!.hedu le. Pue:c:ause of ristrlrictiorns placed 
onr access to aE'ri al plicutoqr arliy sever Ieen montLhs wetre reqt.tired 
t.n comp I et? LIo ; r.ea fr;.in-. 1n thv f iI-s;: . pilo d i s tr: i c: t I 
.Subsequernt.to .le et:pci i or r r:c; with the fir-st: li trict, the r:Ps 
r a:I-ed e ee L L 10) - pthrs'lfor i n di vi (: ua1r' -f-.ort w. 11 t I (oI ea!se p I(t)L oc 
di str i c t.s on a caAF;z by' C-a S1C. b,.:m . Al thougqh 'IIH d i not metL i t sD c 

commitLm ent- to-) a:(: on .:, i El vre s I: with in Four -ol::s: and u 1ually 

I'Pq tired four [- isi i oIt thle pr(r:VedLr-P WOr I::ed for- Phase I 
b..cause tile frame was c:oI TL'm' tedone distr-ict at a ti.me. 

2. S trt Li f i Ca t i Ol H'd i Ull 

Existing aerial phoi-qr-aphy is rnot ae:lequate For- buildi. rig a Ii.gh 
qual ity ASF. J. oVE-r... Used ir [,Ic I i s ii fitiLt to[he 976 r( Ine e 
ab out fourteon dis!ri:it:s in the .indus; Flain u f :the Pun al and 
Si ndh. rhi s potogiraphy mmay b. usab111e hotbUL is of date in some 
di -stricts . Coverage F(Dr t-ILe remain(ter- of the counltry i!s 19j52 

vi ntage and is poto- q.a] iLy i ,I :f tit) \,ailM fCDI ASF constrcCL ion. 
The at tempt to secer-r? 1 ,ow 1evel aIEr ial pltto I:graphy was 

del ayed in tie GOF:'. arid now., i, impc:)ss ib1 br-:, ;use furids ar rno 

longer- available frum UA.1). 

sF:r sateliitp ima ery off rr.i tte best oss i )i J. i Ly foar provi di rig
 

,;O fi a:.on on .a1':im-Iy s: arid in 

the VolLime rieded to siuppor L sit,Lairied rapid p r gess in f a .e 
development. ' P;a: iS; I tnc e Upp.r 

ma:er-.aI For- I arId uS v 'r',-a - bas. 

l a and 'mLnosphir-e resear.
 
commi ssi on (SUF(RCO) lias a gruLnd recei ving stati on near
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Islamabad to receive SF' imagery. FBS has ordered SPOT imagery 

for the seven pilot districts, and will use this medium f or 

stratification -for the enlt-ire ountry. 

3. Fundi ng 

funding hasThe lac-:: of consistent and dependable local. CUrrency 

c:onshraint to pr'oiec:t implementation.been a major perennial 
The FEIS and SD were dilicient in their efforts to assur.e that the 

ADC budget requests received proper c:onsiderat. i.on by t-he Finance 
did not. prevent a near' totalDivi sion. I-Iowever, the-i.r" efforts 

by HOF of the proec -'s needs.disregard 

FUHCnds Ilad a clevastati nc ,f-fect on pro.j ct
The 1ac" of 
imp 1 ert Lktat ion. FPS and the p:rovincial :oord atin i of icess were 

unable to geL mairntn anc:r: c:or',Lr-acts for- most of U.he more than 30 
neededmicrocomputers provi ded by the proj3F t : or provi de 

adequatevel iic: es. Tie 1ac1! ofmaintenance for proj ec:t 
freluerc:y of

main tenanc:e i s t-,g ionirq tC) show up as tie 

'reakdowns i rlrre, .:e. 

on the moralce and prOducti vity Ofseri ous was the impa':t.Equally 
rn,: 1ong (up to si", moothsthe f i eld s fC- . Operati Cor- periods 

did not getin some cases) witlout funds mearnt the fi. ].d staff 

paid th ir salaries. Sore pnr s;ons asined to tihr. provi nci.al 

office staffs r !quest.ed to be disassociated with thecoordinating 
possible to(DC and returned 	to tl.ir pr eovi.ous johts. I: was not 

offiCEccpacc. furniture arid e.quiiipmerit needed toobtain SuLitable 


properly out:fit tiLe pr-'i m:ial, offic:es.
 

4. SLaT fing 

It was apparen!lt from the rarly stages of Phase I that more staff 

needed for fr'ame 	 c:ons Lruction in rilase II. Followingwou Id he 
?


Mi ti - it) Team : 
reCLMrr,[,rlda t inns 	 o f LtI'-,1 . r o j u,:t R c:.v i rw T c .' 
c 


at;s1tatisI:ica1 ,tants .wrr. added t o lth (ASF on dEp os i 1:i on: 
19 in the ASF.raising the prof es3i.ornal sLaf' all ocat ion to 

Staf f i ni oc: :ern s are not I irii ted to hiD(2 C",c I . MOF 

per sn-, l Cor' the provincial coorclinaLingsanctioning of c.) fs 


off i ces was i 1c:rnsi s L:e,)
n" I. andI sLr'i C:t i ve. 

The nuLmber of fieldcinuirnrator's was insuffficivent for tiimely data 

satie enumerators had to be used in
collection. For 	 e:'ampe, thre 

in August 1988,two different districts, in both Finjab and Sindh 
to four weeks. Inextending the data (o1.]e:-:ioi period 'from two 

used to conduct f i eld
1ater surveys: FE3S en,uuer at or's were 


enumerat i on.
 

Off i :es5. Organi zati on of F'rovi nci a] Coordi nati ng 

3*1 

http:quest.ed


"The project co)r.)rdinatig offi:c-, inr Funjab, Croup Praportirg S3er'vice 
(CRS), is i. depa;ndenL o!: th [P:A Se'r'vi c::e. 1he C.R3 hasr:'DA tenlsi or, 
its own .field staff reporu i"O. to the directo.r and t~s t:iecri in 
pla CC sever"al Ii ctr . t srtr.c n-for yearn.' infrasr t:Ul" in .Lrrq r2nc:ug W. 
support a fu]ly operaLi fncna] ASF Implementaton. tn depwids upon 
small s:atistics t.wrig w lhir the i i stry of Agriculture's; 
E:tension Ser-vi .: s in 1.3Dalc c-i stn NWFF ancdI £Si I lh. Field staffs 
are ,rder the (dI Wi: the Disric-t As.-.if;,arnl Directori rect:uon of 
E:tensi on, and share daLa i.ol ection ac Li.vi ti es with their 
ext'ension dutin. '., I .indepndelnt un.it report ing only to the 
project coordirator needs L be installed to carry out ASF 
implementation in these tihree provinces. 
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