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under a USAID contract with Chemonics  arrived in 198s3. Long-term ane

short-term training starteq Slowly,
two or three years. Procurement
important Project camponent.

but has moved ahead rapidly in the last
of vehicles and other commodities is also an



The criginal cbjective of the project--to relp the oos Torove -
agricuitural data collection, analysis amd Planning capacity--is stij] valid
and worthy of Support by USAID. The focus on PAEA as the major actor in

agricultural policy analysis ang pPlamning is valid. Funding for the

envirorment: (1) an assumption that sane undefined or Vaguely defined "policy
changes” will have a dramatic positive effect on Sudan’s econamic  performance;
(2) the idea that good data and analysis will lead to immediate Policy changes
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A ird reason for diappointrent g the gereral 1aci: of AELrEClat o L

e magnitwde  ard quality of  human resources and the Infermation
Infrastructure required to do good  policy analysis. In an ideal world, the

ine:q:erienoed, cammncation ig difficult, and only very limited research ig

Sudan’s policy analysis Capability, but it is a slow process even in the best

The 1989 Wark plan mWM“MMMaWim

subject, generating a lot of paper, considerable heat, and a little light. 1In
the opinion of the evaluation team, the Work Plan is satisfactory in most

respects., thotﬂnwtasmdescribedintmwoﬂ:manampmctim,
implementahle anq apropriate; they should Proceed with the unqualified
Suppart of USATD, PAFA and Chemonics. Dissatisfaction with the Work Plan



ldentifying the jissues Is itself Unsettled, and we see ng Frospect fzr g
Tesoluticn cf this prodblem.  Nor do we Seée any reason for CSAID to withholg

’IheAPSblﬂgetinclLﬂusaoo,OOOforSmISs. W found 3 great deal of
confusion over lwwmiscalpame, appammyi:ltemedforsamki:ﬂofremu
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To  prove overall aps project performance, rarticilarly .- zclize
ralysis, we recamend a Tealigrment of «he Qemonics  team. e Srrent
contract  authorizes  five long-term positions: Econamic Policy advisor,
Agricultural Trade ang Marketing Adviser, Production  Econamics Advisor,

Agricultural  Statistics Advisor, and Camuter Support Specialist. The



oetween oclicy-related and other “ypes of economic analysis corducted oy
PAFA. The actual allocation of *he advisors’ time will be deperdent on the
type ©of analyssmﬁertakenbyPAEAinthenexttwoyearsammepmfasional
judgemont of the advisors. It would be ill-advised to try to impose any rigid
tine allocation a priori.

professors and graduate students. Neitharpmgzmhasstarted.yeﬁ, ad wa see
no reason for further delay. USAIDslnnddomtaveritcantoassist.



Irstead, we recammend a process focusing on  specific analytial concepts
and models, Some methodolgical suggesticns are discussed in the evaluation
report, including a program of camodity price analysis, the possible
construction of a multi-market model, and laying the groundwork for a

Pressing concerns of the day often crowd wtccrmnfcrrtralmtem.
Building capacity for agricultural policy analysis, planning and data
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collecticn, however, is unavoidably a long tem Process.  riper tuiziance g

when the next progress report is due, what’s wrong with the latest piece of
paper, etc. To better assure ﬂ:eﬁmnadevelmtofagrimlumlpolicy
amlysismﬂplanurqin&nm,wermumm&velcpa "Strategy for the



Before Plunging into the detajled evaluation, it should be noted that,
despita a mmber of Problems in project implementation, a good deal has been
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-~ ' - _
ne roduction Econamics and Marketi Eeonomics e ot maes
eatablished : I =conoml secticns of FATY were
and  effective data collection ard analysis  activities
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_‘2...

medical treatment abroad in early November.
Asotthiswzitdm(mmmu),rmmotth.mptohilpat is expacted
Short-term assistance, while authorizedmﬁertmcmicscm&act, has not

beenusedtofillinduringtheabsemeofla'g-tam staff, but may be used
mctersivalyinﬂnrmini:gtamottmcamct.
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Thus, 1t walld be a mistake t5 think of influence on policy 3 Clsiip-raiing  as
unrelated @ or competitive with institution building. A second =cncern is
the implication that influence on policy decision-making can be meaningfully
attributed to danor-assisted projects such as aes.

The secand quote appears in the '"Ratianale" section on page 6 amd
illustrates the expected impact of the Project.

The adverse (in agricultural production and
productivity) above are in large part the
of poor amd riate econamic

This statement overrates (1) the impact of econamic policies on Sudan’s
econamic performance; (2) the effect of gocd analysis and data on policy
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probability is virtually nil, The implicaticn for project raragement s -mac
a definitive 1list of priority policy issues will be difficult o construce,
and may be impossible.

The fourth point, also on page 9, deals with the capability of a policy
analysis staff and its information needs.

'nncapacityoftrnpolicystaﬂgruptoquiddy
together available informetion
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this unit was effectively on the job for only five menzhs and mumn 28 migo=eo
was acsorbed in COP duties. Yo short-term assistance has been Erovided.  The
research grants have not gotten off the ground yet. The time of the cther
lorg-term advisors is directed mainly to their courterparts, and rightly so.
The timeliness and reliability of agricultural statistics still need a 1ot of
improvement, an objective to which much of the aps Project assistance is
rightly directad. 1In the meantime, the policy and planning side of PAEA needs
a good deal more of direct assistance.

‘n'nsixthqnt-,amarhqmpagnssamm, anticipates a key process in
APS project implementation. ‘

The major emphasig of the project » in futire, be
fomssndmalimitedmmcofpriority policy issues
and studies of relevance to agricultural i
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The Project Paper Amendment goes on to discuss in more detail -ne Srocess,
as follows.

inMamhoflsss, 19589 and 1990. nnintmtwasfcrmm,withﬂn

concurrence of USAID, to giv-wmbigtnaguidummpzioritypoliqi“
mummmmmm-mum. The technical assistance

Depart::-:tofm:alﬂcamy (of the University of Khartoum] through the
Upgrading of classrooms and teaching materials... and the provision of
rsaardugzmrufcrtawltyaxﬂsnﬂcm." Almost two years later, nothing
has happened.
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RECCMMENDATION That  PaFa irmediately  implement “he “iversity  of
Khartoum camponent of the APS project.

'IherjectPaperAmmmtalsoenvisim-s a substantial research grants
program as outlined on page 14.

students

topics ident: ifiaibythePAm.... Both USAID and MANR

agree that the university camunity is a source of

expertise that should be used in data collection and

analysis to assist the PAEA in policy formulation.
Not a singlegranthasbemmd.. Pednpamnmsmfcrtmladcorprogm
istheinabilityotPAmmspecity"highprioritytcpim." If so, we sugest
thatpmposalsbesolicit-dinmqermlarmofagriquumalpolicy
amlyti:,plmnin;mnltat:!stia,am that proposals Juiged apromiate be
funded as soon as possible.

tasks. Ifmt,mracmnunardaltematapaﬂi.

mringa:rfwweksin&xianwehadmmyinterstmgardfmitful
exchanges reqarding analytical and data oollection methodologies. our
attenpf_qtoelicitalistofprioritypolicy issues, however, always drew a
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Dlank. This experience and similar experiences elsewhere, lead us to
recamend abandament of the attempt to divoree "policy" from "analysis. "
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Qutput: 3-¢ Pulic.yamly:hdoamuam

Output: mmﬂmwmwwm.

Assesgrnent: Omcaudsaytlnsystunisalreadyinplace.
Significzntadvmmhavea.lmadybemmade in the
effectiveness of camputer use in PAEA, and much more is
expectad in the next year or two.
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CUTRIT:  An cperational area sarple frame covering most of <he country.

Assessment; Said frame exists, but it has problems. Specific
suggestions for improvement are found elsewhere in the
Agricultural Statistics chapter of this evaluation
repart; noticeable improvement probably will occur before
erd of Project.

'nnaﬂothjcctStamsimicamWermotuu
mﬁmm,mummmwxmmty.

POFS #1:  Capability of the Ministry of Agriculture and Natural Resources
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EOPS =3b: statistical infermatien will have beep gathered, asted  ag
published for six years,
Assessment; This will be achieved.

to operate, maintain and expand an Liproved system for the
collection ard reporting of agricultural statistics an a regular

basis.
Assessment:; MANRwillhavnth.tadmcalcapability,b.xtﬂucowor
maintaining or even expanding the system wil) be
cansiderable. To do SO, outside assistance will be
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THE 1989 WORK PLAN

The APS Project design calls for periodic work Plans. Chemonics, in
collaboration with PAEA, campleted the 1989 Work Plan in December 1988. 1t
has been a contentious subject, generating a lot of paper, considerable heat,
and a little light. The Pplan consists of 38 ‘“tagk" plans, a brief
introduction, atimphasingdnrtfm:ﬂntash,a:ﬂamblnsmrizirqtb
mmammmmummqm. The tasks are
organized in six categories: Policy Analysis, Production Ecanamics,
Agricultural Marketing, Agncultural Statistics, Camputer Center, ' and Project
Management.

inthecmtmctotth.ramjm:gli:ectﬂanject (to be campleted in 1991)
and tbnlaq-tmottcumtb-m Inackutimtna—imtb
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chapter.) Consequently, “he 1989 Work Plan may aFpear to the ravisyar -o lacik
cchesiveness and a sense of direction.

The Work Plan does Specify "two general abjectives of the PAEA." These
are (1) "to promote policies which leadt:oani.ncn:easeinforeigne)dnrga
earnings through agricultural production;" and (2) "to seek policies that 1lead
to the improvement of Sudanese terms of trade." These statements seem to
inplyasectatald:jectiwotmdmizirqmttomignm earnings. Given
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B. Camxrter Center

The Camputer Center section of the 1989 Work Plan includes eight task

RECOMMENDATTON : Mmmﬂnminunmm
section of the 1989 Wark Plan.

Sudan. . Briefly, the tasks are (1) p.lbliahmﬁstiabasdmthnmss/”
area sarple survey; (2)inpu:wameamasanplingtrm: (3) revise the area
sample, resulting in a sanmple size of 1,100 to 1,200 segmants; (4) improve
qtmtiaunimmﬂixmx:tim mamalsg; (5) inpmwctlucwnrag.rauarn
timing of area ana crop cutting surveys, resulting in 15,000 campleted field
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Juestionnaires in 1989/90; (6) reduce “he time Detween the corplecion ¢ Ilald
work and the publication of scatistical results; (7) test the feasibilicy of
incorporating remote sensing data in Crop area estimation,

improvement of area and production estimt&s,bomintenzsofawlracyam
timeliness. It is a costly undertaking: over half of the staff time (1,890
perscn weeks out of a total 3,416) int'anorkPlanisa.ssigmdtoStAtistim
tas)m:saullitnimguy,mimaum and technical assistance must

information; (2) eparation of Meuﬂd-mmmmqtopiu
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Tany private amd Ablic sector institutions in sudan ¢ ntermaTiooal
crganizations, and over time accumulate a substantial data tase for more
in-depth analysis,

sorghum, sesams, groundrut and millet production costs, and write a brief
article for publication in "Situation amd OQutloak;" (5) conduct the i1988/89
stmveyoftzaditianlninfedsmglnm,sesm,qzmmm millet production
costs, and prepare a rwtstmrizimtmmxlts;(s)pmpamarepart



- 27 -

STTariiing 1986/87 Lrrigated cottzn, wheas and sorghl:m  zroducsicn <sts, A
write a crief article for publication in "sjituation and Qutlook:" (7} conduct
the 1988/89 survey on imput costs, production practices and restraints in the
irrigated sub~-sector, and prepare a report.

production Econamics section’s activities, including better survey sample
selectimaxﬂqmstiamindsign: fastar and more accurate data processing
on PAFA camputers; reduction of mmmww&mwm:
more in-depth data collectisn ard aralysis of the irrigated sub-sector.
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carmented on in the following paragraphs. Other tasks are examined uder the
headings of "Price Analysis" and "Sector Model" below.

shauld be pursued. The crganizers may wish to invite highear level officialg
such as the mmwmmmmmmmo:manm
to lectire or lead a seminar.

RECOMMENDATTON: mmmﬂum,mmmmm
qummmummmm
3

bean characterized as "Juk." The survey amd int-mdamlysis,m,
Mashﬂﬁmimmtm-motmﬂarﬂcﬁummﬂ
appeazstohavabnmamtupiec.otmmIofmAPSm'oject. Thus, there
is considerable scxtin.:t:topmhahad,clanﬂndatabauarﬂanyamﬂn
Plamned analyses. Data checks conducted thus far raise considerable doubt
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whether the data will SUPPOrt  any meaningful aralysis; iz .3 Mrtiziariy
doubtful whether the intended household modeling is possible. Purther testing
of the data is planned, but it now appears that a decisiaon may have to be
taken to temminate fm‘therwrkmthexadxgli study. For possible assistance
in makiny this decision, we suggest that the Chemonics Washington office
contact John Strauss, Qurrrently at Yale. We understand that Dr. Strauss
advised PAEA intheplannirgandcormxctofth.emrveyandisvery

RECOMMENDATTON That PAEA, with the assistance ofdumiiics, decide as
somaspossiblamwnrtopmcadwithtm saventh task
in the PolicyAmlysissectimottl’nDBSWoﬁcPlan,axﬂ
umttsamwinatimuytasni_mu'itagzu.
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Highly refined concepts and tested techniques are available. ™e tasic
framework of the suggested approach is Clearly amd concisely presented in
Peter Timmer’s recent boak, "Getting Prices Right." While the choice of a
concqmnlframamkwstbemadebyPAEAwimtheassist&neof Chemonics, we
see a mmber of advantages to the approach advocated by Timmer. It startsg
frmasimledamrd/sqplyamlysisofommarketardmnthenbe extended to
multiple markets and interactions with unmoecumy;usamlamlytical
Products can emerge at each stage as the analysis procesds to more camplex
levels. It is admirably suited to the analysis of the impact of taxes and
subsidies on producers, consumers and gover-ment expenditure. Fimally, it
emphasizes the critarion of m:dmizatimotﬂnsmofprodxw.ardconsxm
surplus,athmamid:caudbamrriedovertoasactormdel.

REQOMMENDATTON: That PAEA, with the assistance of Gemonics, consider
replacing the fourth, fifth and eighth tasks in the
Folicy Analymis section of the 1989 Work Plan with an
mmmozmmmm, and that USAID
mviﬁ:nidminatinlytuhimititagn-.

Armmmwotmmmm: directly imvolve
FPAEA eployess anxrently in long-term training. Any of the proposed analyses
mﬂ.dbnautahl.ﬁ).htcpia, amlhig:qnlityt!dmialgtﬂ.damis
muammmtumjmu.s.mmummmum.

H. Sectoy ixie)

The two remaining tasks in the policy analysis section of the 1989 Werk
Mmﬁﬂd'wummmmm*m "Irrigated
Sectar: lang Range Plaming." We propose for consideration of PAEA and
dmﬂuﬂnmgm;otﬁnmplamtorﬂmmmimoa
s:ingl.otforttodlvclqaanhmegnwmmdﬂ.

The work plan task mdcvclcp"anamrqciataeccrmicsimlatimmdd"
strikes us as too vague and tentative. We suggest that PAFA and Chemenics


http:Getti.rg

- 3] -

decide on a specific model structure and move ahead as soon as pcssible. This
effort may fail, but, on the cther hand, the potential payoff is high., It is
better to have tried and failed than to never have tried.

Similarly, the proposed stand-alone modeling of the irrigation sub-secter,
in light of the many past and present analyses focussing on irrigation, could
be redirectsd. Resources now allocated to the irrigation modeling task could
be more profitably employed in the develormeant of a single model that could
mmummmmmﬂmmmum
sub-sectars.

A price-endogencus linear programming model may be appropriate. This type
of modeling is well developed and tested. The GIAC nxdel develcped bv Roger
Norton and colleagues in Mexico in the early 1970s and its many extensions and
meymmmmtmlim.m
similar models have besn developed and used in many other developing
coamntries. The task is made easier now by the fact that a model for Sudan can
h“mﬂuﬂmmﬂnﬂmmmmp]uinm

A price-endogencus linear programming model would be conceptually
mum.mmmmmmmmm. The sector
model would incorporate meny of the same demand parameters used in the price
analysis, h:tmldutiliuanﬂzmartiwhudmmthnsmly
m,mmmmmwmmqumwm-
Production Bcoxmics section of RAAEN on the other hand, the price amlysis
culd incorporats many of the mcre subtle features on the demand side and in
market structure. The sector model would readily handle a mumber of important
limmg.mqﬂnagziunmm,m“mnwsaruwmnm.

Frice-endogencu. linear programming models are solved by explicitly
maximizing the sun of producer and consumer surplus across all the interacting
markets. This featire is conceptually identical to the price analysis
approach outlined earlier. Both the sector model and price models can be used
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o similate campetitive equilibrium for different settings of the exogencus
variables. Thus, in that sense, they are simulation models.

We note that a ﬁxllydevelopedprice—e.ndogenwslimarprogranmimmodnl
will probably require several years to camplc.e, and thus is not likely to be
in place at the conclusion of the APS pruject. We believe, however, that it
may be appropriate to start working toward that long+term goal now. An
altarnative is a "milti-market model® utilizing matrices of elasticities on
both the demand and supply side. We suggest that Brian D’Silva of USAID, who
has experience with both types of models, alorx;wlthcrtherexpertsbemvolved
in deliberations regarding an agricultural sector model.

RECOMMENDATTON That PAFA, with the assistance of Chemonics, USAID ard
others, consider merging the sector modeling tasks into a
single effart to develop an integrated model.

Finally, a note of caution: a sector model can be a very useful analytical
tool, but it is no penacea; policy amalysts, even if they have the werld’s
best sector model, must still draw their information and inspiration from a
miltitude of othar sources.

The earlicrsugglltimtoinvulv-mmmﬂamuymnedin
gracduate programs also appiias to the sector model. Several good
dissertations culd be written an the develcrment of a basic ssctor model and
mmm-mwcmm

I. Sumery & Conclusions

mmsmmummmuwmum-gﬂ-m angoing
functions of the PAPA for the most part. Most of the tasks can be campleted
mmes,umagnanwmldmtptctsimilartypuofm to appsar in future
work plans. Mmmobvianmotmnitymmmjar
new lines of activity are initiated in the Work Plan, although the possible
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sector modeling raises a number of guestions about sustainability which must
be tackled as model design emerges.

We propose a fromtal attack on the sustainability issue. A major problem
is the myopia of many goverrment and danor officials. The pressing concerns
of the day often crowd out concern for the langer term. Building capacit? for
agricaidtural policy analysis, plaming and data collection, however, is
unavoidably a long term process. Proper guidance and support for the process
requires a plaminy horizon of a decade or more. Discussion of tha APS
project is often dominated by concerns about the PACD, when the next progress
repart is due, what’s wrong with the latest piece of paper, etc To better
assure the future development of agricultural policy analysis and plaming in
Sudan, we recommend PAEA develop a '"Strategy for the 1990s." The strategy
wouldimludnamtmtotdesixedmpabilitiabytlntmm of the century,
the size and training of staff required, and required facilities (office
space, vehicles, camptars, printing equipment, atc.). It also would include
a- realistic assessmant of funding expectad from the Goverrment of Sudan and
ﬂnmm‘arutyp.otsmtmmoﬁnrm.

RECOMMENDATION: That PAEA develop a "Strateqy for thae 19908" to more

effectivaly quide long term developmsnt of PAEA and
related institutions.

mmmm,it.mnumm Gamcnics to provide
a "facilitatce® to crganise and lesd the strategy develcpment process. We
encourage USAID to participate substantively in ths process and give due
cansideration to support beyond the APS project.

The overall 1989 Woark Plan should be approved formally by USAID with the
stipulations emumerated above. There should be no formal revision. Instead,
plans should be worked out in a collegial manner with all parties cocperating

and contributing.
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RECCMMENDATION : That USAID formally approve the 1989 Work Plan.

The next formal work plan exercise should take place later in 1989. We
recamend that a work plan for the pericd from Jaruary 1, 1990 to the end of
the APS pruject be prepared, reviewed and approved no later than December
1989. It should provide about the same level ofdetailasﬂ\elQSQWorkPlan,
and should be explicitly justified in the contaxt of a jointly developed
Wmm,uﬁnwmuc,mmmmmmm.

RECCMMENDATTON : That a Work Plan for the period fram Jaruary 1, 1990 to
end of project be prepared, reviewed and ‘approved no
later than December 1989.
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AGRTICQULIURAL STATISTICS

A. Sumery

The statistics campunent of the APS project has not progressed as well as
one could reasonably expect. The major conmtribution to this  limited
perfarmance is the ladcofphotographicmatarialtomtasanplefrm,
select the sample and carry out data collection. As a result, little progress
on cbjective procedmes was made during the first five years of the project.
The SERISS project provided a sampling frame for the 1986/87 Crop year by
using Landsat imagery. The area sample frammhastuymtmctadma
1:250,000 photographic product. The Sudan Swrvey Department failed to provide
low level aerial photography for sample selection and data collection
purposes. nﬁsremltedinmnyofﬂnorigirnlsmlcmbehg lost in
the traditional stratim and prevertad increasing the sample to an cperational
level. PAEA repeatsd the 1986/87 data collection effort for two additionel
years with little or no change.

&hmmlcﬁurtwmhmif‘&nmistohllettwitha
viablccbjcctiwdatacuuctimm The frup» wdists and can be used,
however, iuMwawmmwaMy
redoing it. Improved photographic products are raguived for enhancing the
frams, for sample selection, sample location in the field and data
mmmm'mummmn,
mmmwwmmn,mw,m
designed to determine if SFOT can meet these requiremsnts. Section P defines
procedres to carxy out a  field test of SFOT and other technical
improvemants. Oncs the 1989/90 Srvey results are available, a dafinitive
Mummﬁmtimofﬂumcmpa'mtmbnp&wided.

The ASF can be made operational and provide results with acceptable levels of
pmcisimifsmrcanprwideadeqmtemotogramic products. Time remaining
in the APS project beccmes a critical element. The tims required to detsrmine
the feasibility of SPOT ard carry out the additional work would not allew a
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full operatiocnal sample until the 1990/91 crop year. additicral -ime will ze
required to fully exploit the investment in SPOT imagery. on the other hand,
should SPOT prove to be inadequate, the ASF should be discantimied in the
t:aditianlstntmmtilsumtimthatpmpermppimmaterialcanbe
foud. TM photographic products are to be evaluated in terms of their
usefullness in segment location should SFOT be decided against.

In the meantime, field maruals need to be develcped and utilized dring
data collection, data handling procedures need to be developed and followed,
and additional short-temm training is required. These effarts are needed to
reduce the nonsampling errors that cwrently exist. Sufficient vehicles are
required for logistical support and as such, their uss needs management and
plaming. The best mapping materials available and unlimited vehicles will do
little good unless the nonsampling errors are controlled. Conducting the ASP
is amnivnmﬂtrta)d:guﬂasub-tantialmcﬂmisrmim.
Mmamummmmz, Specific Ismms,
mwmymmmmmmmmm
actively support the training program outlined in Appendix E to assist the
project.

Finally, there are scme institutionsl problems. Most units within the
Econamics and Statistics Department are engaged in survey activity. The
technical wmmm.mmwnmwmmm
Mﬁmmmmm_wn needed.
Eventally, one may want to consider moving towmrds & more functional
crganization. '
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B. General review

'nnAreaSanplixgnam(ASF)amforamiderablepart of the APS
project effort. Establishing an ASF is a large undertaking and requires a
rather healthy portion of the available resources, at least during the early
stage of its develomment. It is, however, a necessary first step in
establishing an cbjective statistical data collection systam for agriculture.
mmmmmum,mmmmmmmam-mm
Naircbi Center of Remote Sensing. Their generous contribution of time is
deeply appreciated. '

This section will open with brief discussions on the land use in Sudan,
mmmmmmlmm,mmmmmmm
saupled. The main problems encountered by the ASF are discussed. During the
M-mitbmmt'mm&mmmm
mmmammm(sms)huamwmm
project. There was confusion over the relationship betwesn SERTSS ami its
cbjective versus ASF and its cbjectives. This confusion has been detrimental
to both projects ard is discussed in Appendix B. A SERISS extension was being
formulated as part of the APS project so extra effor: was required to enmre
adecuate coordination. A list of tasks for the SERISS extension are outlined
and then scoe design improvements are discussed. The design improvements
mqummm.m.mmw
hovever, it might be halpful. Specific issuss addressed by the scops of Wk
are then covered in Section B. Scms of the discuesions are a little lengthy
butthiguurdtma-:yummmmmnyudmmmpia.



- 38 =

Survey documentation is seriously lacking. It is difficuls, if et
impossible, to find such basic items as survey results. It was only after
midambleefforttlutttnevaluatimteamfourﬂﬂns&nveyr&uts and even
that required additional calculations. Survey results are presented in
Apperdix C. Doamutimdascribingﬂnmﬂndologyottlufrm
construction procedures, sampling plans, sample design etc. apparently does
not exist.

1. Iand use

Apprmo.mtaly%%otlardmsmnlsgavmmm.nngamm
projactsalmgth-hilehavubemdsvelopdbythngwmmm
mmnadbygwmmtuﬁgatimcumua-. The land is leased to
tenants for long periods of time. The crops planted, some inputs such as
hwdcdd-mﬂtmilimammu:qotth.c:cpmnthctighuy
cantxolled by the corporations. The irrigated sector accomts for
appraximetely 208 of the total cropland.

mm-tnnmﬂnmdlmmmdrymum.m
cultivated dryland area can generally bs broksn into the mechanized portion
and the traditional portion.

Machanized dry land famming is defined as the land where the soil is
Prepared for sesding by mschanical meens. A poxtion of the haxvesting is done
by machanical s and the balancs by marmml mewrs. The land arouwd the
Mummw-mmummmp
fislds. The farmers may farm the land around the village as they wish. The
Wmmmufawymaﬁnwmmm.

Machanized rainfed agriculture can be firther divided into demarcatsd and
undemarcatad areas. The demarcated area consists of large fields of either
1,000 ar 1,500 fedans. A holding generally consists of a 23 kilomster piece
of land. mmmmm&mmmmm
program. The holding is leased to tenants who can cperata the land about as
they wish, however, the govermment strongly encourages certain crop rotation
patterns.
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Holdings can range from 1,000 to 6,000 fedans in the undemarcated areas.
Fields may or may not be regular in shape and may contain non-cultivated areas
such as patches of trees that have not been cleared.

The balance of the cropping activity falls in the traditional area. This
portion is characterized L small holdings where the farming activities are
genarally accamplished by hand. Farmers grow a food crop for consumption and
a cash cxop to ganerats some inccme. Fields are small, irregularly shaped and
W.Mdﬂul&ﬂhtﬂbauymwmmmym
theircperatimsamnﬂaslandisnotalimitingfacu:r.

2. Himldntamllecﬁmmﬂstimtimm

The statistics section otmnhadmmlymaamjwtivawm
to the establisiment of the area sampling frams. 'nlyd:hi:ﬂrm from
the Mechariized Farm Sorporation, which provided subjective information, and
information from the local agricultural offices. The local offices cbtained
mmwwmmmwmmm
estimates and talking to informed perscns in the area. Scme crop cutting was
carried on by the Statistics Division using a list frame from the 1964
population census. The quality of the information myplied by the local
agziauumloﬂic-hudlmminruxtm.

mmmmmchdwﬂmmm the type
of infcewation required. - It is still used to provide forecasts of acresge,
yield, and production. mmnﬂnanymm.mum.mmm
cbjective estimats with a stated measure of errcr.

3. Fraas construction

The frame covers 9 provinces in the cemtral part of the country. Southern
pmmuotﬂncammmwdmtoﬁummm northern part was
excluced due to lack of agricultural activity.
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Four strata were defined: irrigatsd; nechanized demarcared; mechanized
undemarcated and traditional. Personnel associated with remote sensing
created blocks oflarﬂmapprmdmtely%hndsatscerucorrspaﬂirgtotm
4 strata definitions. During this process large areas of land were classified
as non cropland (rangeland, forests, and wastaland) and dropped from the
frame. The remaining land that was classified as cropland into one of the 4
Strata was then measwed by using grids. Each grid contained 25 square
kilomsters. It was desirable to have each primary sampling unit (PSU) equal
e grid, however, in practics, it wvas necessary to make the PSUs larger due
to insufficient boundaries cbeervable on the satellite coverage. PSU size
generally ranged from 1 to 6 grids. AsanploottrnPSU'sm;e'pxwidedto
the Statistics Division. o

4. ﬂmmmwmmw

Many of the sample PSU’s vare mxh larger than the desired 1 grid (28
thlmm)anmhnymﬁnhmumm

-. cbheszvable on the satallits coverage. The Sudan Survey Department was to

provide low level photography of each selectsd PSU. They, however, were nsver
able to provide camplets coverage. Much of the anticipatad sample wvas nevar
rrovided for the traditional ares. As mentioned earlier, PSU’s werm oftsn too
large and as such they were subsampled to yiald a final PSU with an average
size of approximately one grid unit. An entire grid was salected for
exmaration in the mschanised demsrcated and uwndemarcatsd strata. The grids
had to be fxther sibdivided in the traditional stratum. Each grid ws
subdivided into 24 ssgments in the fisld. Two of the 24 seguwsnis were then
selectad for data collection. The scule of the 1960’s low level photography
cbtained form the Sudan Survey Department was 1 to 30,000. The low level
photography was generally judged to be of sufficient detail to subdivide the
PSU, however, ths little material that we chssrved was sericusly lacking for
data collection purposes. The matter will be discussed in greater detail
under specific issues.
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A data collection team of the supervisor, one or more emmerators and a
photo interpreter went to the area containing the PSU., They split the PSU (in
the traditional stratum) and after locating the specific area for erumeration
they have one or more persons familiar with the area to help them list the
operators having land inside the seqment. They then return to the village amd
normally the chief asks the farn operators to come to a central point where
the interviews take place. Recent low level photography is necessary to carry
art sub-sanpling, segment location and data collection. As a ccnsequence, the
unavailability of adequate photography contimes to hamper efforts to
establish and carry out a data collection program. Recently, f}SPbI"hasbem
imst.igatadasanaltmntaarﬂwillh.dimudlaminthisrmt.

C. Prablem Areas
- 1. Irtyodoction

mnﬁahwd@tm into a ten year project. Very little was
accamplished durirng ths first five years of the project towards developing a
statistical component based on cbjective procedures. As a result of the
SERISS project, an area frame was hastily developed, a sample selected and
data collectad. Remarkable progress was made in a very short time. National
mmmmummm. The saae
SIVey vas conducted o twe additional years with no enhencement of the
frams, sampling materials or data oollection procedures. A data col'~tion
capability has besn demcrstrated by PAEA. Much isprovessnt remains to be done
mmmwammmmwuama
problem. PAEA has the sole responsibility of providing official crop
statistics and they have no altarnative method other than ASF. Contimued
mnhmywmmmmwmm
improve the efficiency of the frame, to enable subsampling PSUs, locate the
segmants for emmeration in the field and facilitate acamate data
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collectian. A viable estimation program can  be mounted providing adequate
photographic materials can be obtained.

umtimlnshammstadarutherm.ining time in the APS Project is
probahly too short to Cmplete the develomment to enmure PAEA is left with a
viablepmgrnot:htzmllectimarﬂstimtimmimmlwithstam tha test
of tima.

2. The frems

An ASF is a letin;otldexmriablelaniamIMMtakmtcgatbnr
caprise a sampling frame just as a list of names provides a sampling frama.
A probability sample can be salected from the frame and an esiix'te can be
develcped with a statsd measure of sampling error. If the resulting estimates
have an error that istoolargntab.uutul,m-bmﬁndniaotm
the exrror largely by ans of to ways: improving the frame to meke it xre
efficient or by incresasing sample size. The decision of which method to use
~ in reducing the ezror is depsndent on a mmber of factors. The most important
of these m-mmmmmmmmmm
(improvemsnt to the frams costs may be amortized over a long period of time
w.mnm—m.mwm.mmnmm
available for use in improving the frame, cost of resampling the frames, and
the total resources available to carry out data callection and estimation
Frocedures.

The ability to construct an efficient ASP is largely dependent upor: the
type of photographic material that is available, land use pattemns, and the
existencs of recognizable identifiahle boundarins. As is true with most
sampling distributions, the more scattered the distribution of the item being
estimated, the more difficult it is to estimata.

The ASF was constructed by using 1:250,000 landsat imagery. It was
dacidedtomlarﬂuasmtiﬁaatimwimﬂnntﬁalmcyottm
frame. Such stratification will normally improve the efficiency
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substantially. Consequently, the four basic land use strata used were:
irrigated, mechanized demarcated, mechanized undemarcated and traditicnal.
These types of land use are easily recognizable on the Landsat scenes, but
provide little qain in precision over a purely geographic stratification that
is inherent in an area frams. The traditional agricultural sector would be
expected to be the most variable in terms of the occwrrence and density of
agricultural activity. The foxr westarn provinces are almost entirely
ccoposed of traditional agriculture. In sxmary, the land use stratification
largely achieved the same effect as gecgraphic stratification and as such was
ineffective in reducing sampling errcr.

3. Mapping Material

An ASF requires mapping material for thres distinct phases:frame
construction; sample selection; and field data collection. Aarial photography
is the preferred matarial as it shows land features and use. Topographic maps
of’ good quality have besn sucessfully used in other camtries for all thres

phases.

The ASF ccmponent of the APS Project has besn hampered from the very
begiming by the abssnce of photography. We understand that low level aerial
photography of 19608 vintage is available. Iand use changss coms about rather
quickly and this material wes judged as not being accsptable for ASF
canstruction. The SINISS Project chtained Landsat which- vas used for this
prposs. Iaxdeak is ussful for stzatitication as it shows anrent land use
but the scale is such that physical bordaries are difficult to determine.
This is particularly trus in a camntry lils Sudan where physical boundaries
such as roads etc. are limited. As a result, the PSUs comstructed on landsat
tend to be quite largs. This in turn requires two, and scmetimes thres,
stages of sampling to arrive at the selectsd sample segment. The scale of the
photography used for sample selection must be larger so that physical
boundaries used to define sogment boundaries are more visible. Photography of
about 6 to 8 inchws to the kilomster is desireable to use for data
collection. This allows the erumerator to draw tract and field boundaries on

the photograph.
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Original plans called for the Sudan Survey Department to fly the selected
PSUs and provide low level photography. This effort was nc™ sucessful. The
available satellite material becames cuzzy and unclear when it is enlarged.
It was not adequate to split PSUs into segments or to provide sufficient
detail to allow locating the segment in the field. The absence of low level
photography has also impacted on the mechanized strata. An entire PSU was
used as the segment. mismltadinmﬂmtampmbahlymmw
mmnmunummtommmmm

nonsampling error.

CNCIDSION: The absence of adequate mapping material hasbaenttusmgla
most important factor in limiting the effectiveness of the ASg
in Sudan.

4. Precision of estimates

a. Area

A brief amalysis was completad to detarmire the approximats increase of
mmmmmmmmmm. A full
analysis for a mmmmnmmmm,m
Sample Size, of this report. The Statistics Division established desired
precision requiremsnts of 10 partant at the province level for major crops.

scrgham. Altermatively, nearly 1,150 segments would be 2eguired to provide
the 10 perosnt ezror level for millet. A capromise allocation would provide
for a 10 percent error at the province level amd 6.0 peroent nmationally for
millet, axnlomfarsargmninmjorptwim., approdmataly 20
pumtinl-mmuﬂSApcmmﬂmw. Thiz could be
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accamplished with an overall sample size of approximately 700 PSUs and 1,150
segments. This apalysis clearly shows that either additiomal Jand use
str&tiﬁmtimwitninthntraditimlsectar,relmtimotthepmcisim
requiremsnts or both will be required.

CONCIIUSION:  Same gqain can be achieved by additional stratification. This
9ainwillmtbeszfﬁcimttcp:wid.a10pumtlwulot
precision for all cxrops at the provincial level with a
manageshle sample size. There must be scme relmation of
precision requirements at the provincial level.

b. Sargam production

unimth.motthnwaluntimaqnltimmraisdabmttb.
production of sarglum in Derfur. Apparently, the Jebel Mara project had
greatar production than the estimats for the ares. First of all, most of the
sauple in the traditional area was not sxveyed becauss of missing low level
photography. The remaining segments wvill not estimate for the entire ares.
In fact an estimate of the area should not have besn made. A cxop autting
sample can anly be laid aut in a ssgmart eumerated for area. In addition,
ane camot ummmmmaummnmmmit
onthe frame and the estimates provided by the Jebel Mara project are
suspect. umm,mm_mmm-m,
hovever, we understand the desire to publish the data vith the [ressne for
information dwing thak time pericd a4 the absence of any altermative. This
«aspls should not be construsd to indicta the methodology doss not work.

S. Nonsswpling wrrors

mmminm-umnmotmmm am
nonsampling errcr. The sampling errar can be meamwed by the variance
calculation and consequently is reflectad in the c. v. Oon the other hand,
nonsampling exrrors cannot normally be measured. They can only bs controlled
byrmmmmﬂnmmmmmmmm



_46_

preparing e Iinal estimate. Instituticn of a guality zontrol Chogram  nelgs
control nonsamling error and point out areas of concerm. Nonsampling errors
are addative, generally are in one direction and as such seldam cancel the
effect of each other. The first source of nonsampling error is dropping a
portion of the lard, classified by the photo interpreters as nonagricultural,
from the frame. Dropping the irrigated stratum fram the survey ard excluding
irrigatadlarﬂmtintmirrigatimsduemsfmtlnam‘veyisalsoa
nonsampling error. Other sources of nonsampling error were detected during
this review and have besn discussed in sections F-3, Emmerator Quality, amd
F-4, Yield Data. Needless to say, procedures have been scmewhat loose. It is
only through canmtinued attenticn to detail, strict adherance to procedures,
proper training and finallymeinstitutionofagoodqualitycontmlprogrm
that ane can control nonsampling error. What appears to be a high quality
estimate can be made uselss or even detrimental unless a conscious effort is
made to control nonsampling error.

CNCIDSION: Little attention has besn paid to the m:i.n;m
" problem. Datailed procedures need o be developed for each
phase of the survey. Once developed, these procedures need to
be closely followed.

6. Surveys Other Than Area Frams

There are specific mmmm_iu-:mmm
require expertise. Questionnaire design, sur/ey proosdres, sample selection,
etc. are such functions. PAEA Staff with these skills are limited in rusber.
Additional staff can and are being trained, however, they are insufficient in

number and expertise.
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CNCIUSIN: There needs to be more collaboration on all parts of the survey
process within Econcmics and Statistics. Eventually, one may
want to consider moving towards a more functional organization.

7. Institirtionalization

As mentioned previocusly, the SERISS constructed the ASF amd provided a
sample of PSUs to PAEA. A photo interpreter from the Soil Survey Department
traveled with the emmerator team tc each segment. He was responsible for
locating and splitting the PSU into segments in the traditiomal sector. PAEA
then collected and summarized the data. Thus, as far as PAEA is concerned,
only the data collection activity has been instituticnalized; the frame
constructiaon and sample salection activities have not been institutionalized.

It is desireablae, itmtmtiw,tohav.ttnsmtisticalagutytlm:
is rmibl. for mﬁmotfidaladmtnmmotﬂnmmuﬂ
resources nesded to develop those estimtes. Only in this way can the
statistical agency be held accountable. Admittedly, it is more efficient to
have the frame construction completed by remote sensing persorel in the
curent situation. However, if at all possible, a limited ramber of the
Statistics Division staff should work on the frame along with the photo
interpretars. mmsmxssmmmmmm
participation and direction from PARA.

RECOMMENDNTTON:
Future training and development of the ASF should consider building a
strong technical base in the Statistics Division consistent with time
constraints.



D. SERISS Extension

The area frame currently used by APS was provided by SERISS. Since that
project ended after one year, further improvements in the frame were not
possible. Also, the frame was hever campleted in the sense that the lamd
classiﬁdasnmagrinﬂttmlczmntb.dmppdtrmﬂutram. Tha SERISS
mm}rmﬂcdﬂdmclaﬂypuc- RCSSMR8 in the role of
supperting the ASF and thus the APS project.

1. Preliminary Task Listing

Discussions betwsen Dr. Falconer, the Chemonics Statistical Advisor, amd
others led to the preliminary listing of tasks that follow:

TASK RESFONSTELE PARTY
1." Feasibility study of SFOT Technical Comittes,
& Landsat Thematic Mapper RCSSMRS
(M) on sample inDarfur.
2. Decision to uss land use Technical Conmittee
stratification within

PSUs. Implys use of SPOT
if decision is affirmative.



3.

6.

9.

Review stratificaticn

in Darfur and recamend
final stratification
guidelines far traditional
sectaor.

. Camplets stratification

oan ™M for traditional
sector and assign in-
tensity of visible
agricultural index of
6 or less classes.

. Select PSU sample and

The sample PSUs should be
digitized if possible.

Land use stratification
within PSU.

. Select segments within

PSU

Provide scme type of

enlargenant for
eNUNArator QUrposes.

Support data collection

10. Support input of data

into classification
amd G.I.S. Pilct.

Technical Camittee,
Consultant

Soil Survey Dept., Consultant,

PAEA

Soil Survey Dept., PAEA

PAEA

NRSC, RCSYURS
Soil Survey Dept., PAEA

Soil Survey Dept., PAEA
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11, Prepare specifications Technical Committee
for G.1.S. Pilot cut-

put.
12. Training RCSSMRS, PAEA
13. Archive and Maintenances PAEA
function

RECCMMENDATION: The preceding list of tasks for the SERISS

recommerded.

2. Discussion of Tasks

extension is

Tagk 1, Feasibility Study: The failure of the Sudan Survey Department to
provide low level photography has sericusly hampered the AFS project. Ilow
leval photography is necessary to split PSUs into segments amd to locats the
segmant in the field. In addition, low level photography could be used to
further stratify the PSUbyim:“ityotaqriwthralactivitytoeﬂmﬂu
effidmotmnpsr(sudimsiminscctim}:-l). This task is designed
to determine if SPOT or TM can be used for this purpose. Cbservation of ™
enlargements for 6 or 7 PSUs indicates that it is not sufficient for landuse

stratification withir selectsd PSUs. The study is to detarmine the following:

1) Is the clarity of Sror sufficient to allow land use stratification

within psg?

2) Is the clarity of SPOT sufficient to split PSUs in the office?

3) Is the clarity of SPOT sufficient to locate the segment in the field?

4) Is the clarity of ™ sufficient for the purposes stated in 1,

3 above?

2,

ard
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Task I, Decision 7o ise lard use stratificaticn: I% i3 possible =hat oo

wiil aliow land use stratification within 2SUs. It will take acproxirataly
250 SPOT scenes to cover the entire traditional sector. Each scene costs
about $2,000 and as such SPOT will have a total cost of $500,000. The
preliminary PSU sampling plan is provided in section E-2-a of this report.

Sinca the cost of SEOT is quita large the full sampla set forth in E-2-a
is not reccumended for this year. A smaller sample of replicates will be
selectad in Darfur for the first year. This is probably the extent of the
work that can be accamplished prior to the 1989/90 survey. Taking two years
to implement the full sample would provide informatien to .a,lldw for an
improved sample design and make other possible improvements based orn the
experience learned in the first year. The balance of the scenes would be
needed the following year.

There is a great deal of work to ba campleted if the decision to buy SFOF
is -made. The balance of the tasky in tha SERISS extsrsion would be
capletad. It is doubtful that all of the work could bs acoomplished in the
remainder ‘of the time left in the APS project amd still be effective in
mmimmtmialdtvithaviahhsystmﬂntthlymm Dus to
the cost of SROF it would sesm reascnable to entertain the idea that an
extension of the APS project may be needed.

If SFOT is not satisfactcxy for land uss stratification it is doubtful
that the «pense wvogld ber wxth- the gain if its only use would be to split
PSUs into segmants and locate the segment in the field. If this wers the
situation one would hope that ™ would be satisfactory to locats the PSU in
the field. In fact, the cost of SFOT may ba such that one would decide to
forego land use stratification within PsSUs, particularly if the study showed
™ enlargements (costing $7% each) would allow locating the PSU in the field.

If the decision is that neither SPOT nor ™ can be used, then one should
also decide to discontirnue ASF data collection in S. Kordofan, N. Darfur, and
S. Darfur until adequate mapping material can be found. In the meantime, the
subjective procedures used for early season forecasts would be continued.
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RECCMMENDATTON : Discontinue ASF data collection in N. Kordofan, N. Zarfur,
and S. Darfur unless adequate segmentation and location can
be abtained for all selected PSUs.

RECCMMENDATTON : Tasks  3-9: These tasks should be dropped if data
collection is discontinued in N. Kordofan, N. Darfur, and
S. Darfur.

REQCMMENDATTON Tasks 10-13: If data collection in N. Kordofan, N. Darfur,
and S. Darfur is discontinued, a decision an . vhether to
continue these efforts in the mechanized strata is
wort'while. If the decision is to contimue with tasks
10-13, then ASF data collection should be resumed in the
irrigated stratum.

E. ‘Design Improvemsnts

1. Iamd use stratification

As discussed under C~4, Precision of ©PEstimates, the 1land use
stratification was not effective in producing efficient samples at the
provincial level as it duplicated the natural gecgraphic stratification
inherent in the ASP. The njq:p:m-i-ﬂn4;mzvha-mm\pth-
bulk of the traditional agriculture sector. It wae also statsd that the
Frecision of the resulting estimates could be improved by enhancing the frame
or by increasing sample sizs. Measmures of precision are extremely high at ths
provincial level and as such it does not appear reascnable to gain the added
desired precision by merely increasing sample size. Thus, additional land use
stratification is desireable.

It is conceptually possible to carry out additional land use
stratification within a replicated sample of PSUs. Then a stratified sample
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ol segments xuld pe selected within sach replicate. Such a orocecie walld
serve tO reduce the overall measure of sampling error. The degree of sampLing
error reduction is dependent on the effectiveness of the prior PSU
stratification. The goal is to stabilize the replication estimate which will
then improve the precision of the resulting overall estimate averaged over
replication. This second stage of stratification is deperndent upon adequate
photography of sufficient scale and the existanca of physical boundaries. An
examimtimoroldlowlev.lphotogramypnwid‘dbytrn&mn Survey
Department indicates that new aerial photographs could be used for this
purpose if it were available. The evaluation :eam examined ™ coverage, at a
scale of 1:50,000, of same actual PSUs in the traditional sect:or,__ahd based on
this examination, judged that land use stratification within PSUs is not
possible with T due primarially to the lack of recognizable boundaries. Even
1:24,000 SPOT coverage, which has more clarity, may not be satisfactory. A
feasibility stidy to detexmine if SPOT coverage is satisfactory is a task for
the SERISS extansion discussed previcusly.

The following sample design is proposed should the decision of Task 2 of
ﬂnsmsséctmimbotous.larnuastmtiﬂcatimwiﬂunasmmhorm.

a. Iand Use Stratification within Psg

This design entails stratification of the PSUs at two levels. After the
reclassification of land area into agricultural and nomgricultizal as called
for in the extansion, the resulting ssaller PSUs vill be broken into
two groups or strata based on intansity of visible field activity. The PsSUs
will have alresdy Lesn categorized into 6 groups; 75 percent aor more, 50-7%
percent, 25-50 percant, 10-25 to percent, less than 10 percent but greater
than zero, and nom-agricultural. An analysis of the mmber of PSUs in each
group would help determine the strata break that would finally be used. In
the absence of that informtim,mwmldmﬂlmﬂnnmparwmm
10 percent or more. It may be decided to change this ance acurate camts are
cbtained.



At this point a replicated sample of PSUs would be selected and land use
stratification carried out in each PSU. The stratification variable would
again be intensity of visible agricultural activity. Three land use strata
are proposed for this phase as follows: 50 percent or more, 10 to 50 percent,
and less than 10 percent. The stratum that has been originally classified as
non-agricultural would also be sampled lightly. The replicated sample size
for the preceding frams construction work is as follows:

DOMAIN A: land originally classified as nonagricultwral amd dropped from
the frame: Select a 2 x 10 replicated sample (2 samples of size
10 each) if frame is campleted, otherwise select 20 point
samples at randam to represent the entire traditional sector.

DOMAIN B: PSU’s classified as having 10 percent or mors agriculture. In
ﬂﬁsmmfollwmgmw‘iswby

provinos:
S. Kardofan 183 4x5= 20
N. Kordofan 2,000 10 x 12 = 120
S. Darfur 685 10 x 12 = 120
N. Darfur 630 10 x 10 = 100
Cantral Regicn 740 - 6xXx10= 60

DOMAIN C: PSU’s classified as having less than 10 percent agriculture.
Select a 6 x 10 replicated sample acroes the entire traditional
sector,

Upon completion of the land use stratification a stratified sample of
segnents would be allocated to land usg strata and systematically selected
across PSUS. An estimate for each replicate would be obtained by expanding

each segment by the reciprocal of its probability of selection and suming
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across ail ©SUs within each replicate. zZazh replicate when expanded zrov:ides
an estimate of the item of interest. The £inal estimate is cbtained oy
averaging replicate estimates, and the variance of the estimate is obtained by
calculating the variance between replicates.

Selecting the sample of segments systematically across ESUs within a
replication will not allow a valid variance estimate between PSUs within
replicats. Thus, in this design study it would be desireable in cne of the 3
replicates in N. Darfur to sample independently within each PSU allocating one
segment to each land use strata. The variance can be calculated using the
ultimate cluster approach. '

Acaxrate cost data should be recorded to adequately reflect within and
between PSU costs. It is generally recognized that the between PSU costs will
be large and as such faver a heavier within PSU sampling rats. On the other
hand, large PSU sampling thecry indicates that heavier sampling within PsU
does not sarve to significantly reduce the overall variance.

The resulting design wauld be as follows:

S. Darfur: 2 X 12 with 16 segmants selectad
across PSU. (i.e. 32 segments)

N. Darfur: 2 X mumung-uwm
PE0 (i. e. 28 segments) >
1x10with one segmant per lamd use
stratim within PSU (10 x 3 or 30
segments)

If it appears that SFOT facilitates land use stratification one may want
to consider redoing the entire frame. Analysis of the 89/90 data in Darfur
will provide guidance in reaching a decision. This is a substantial amount of
work and one would need to consider the amount of the additional



elfort and tite required versus the expected Jain over the design speciiisd -

<his sec:icn.

RECCMMENDATION: The feasibility study should be conducted in 2 replicates
(2 x12) in S. Darfur and 3 replicates (3 x 10) in N.
Darfur.

b. Usea of ™ Enlargemsnts

The following sample design is proposed in the event the decision of the
technical comnittee is to use T enlargements for locating PSUs, thereby
foregoing land use stratification within PSUs. Actually this sample design is
the same as that recommended under land use stratification, with the exception
that larger sample sizes are suggested in Dxmains A and B. The recamended
sample sizes are as follows:

DOMAIN A: Select a 2 x 10 replicatad sample.

DOMAIN B: ' The following PSU sample is recamended by provinces with 2
segnents selectad within each PsU.

PROVINCE SAMPLE SIZE
S. Kardofan 4x5= 20
N. Kordofan 8 x 14 = 112
S. Darfar 11 x 16 = 176
N. Darfur 8 x 14 = 176
Central Region 6 XxX10= 60
DOMAIN C: Select a 8 x 10 replicated sample

across the entire traditional sector.
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c. Agricultiral Versus Nonagricultural Stratification

The SERISS extension calls for restratification of the traditicnal
sector. The statistics section says this has already been done in North and
Scuth Darfur. The original stratification was apparently dene in a hurry and
resulting PSU’s were very large. The agricultural stratum was redrawn and
much smaller PSU’s were constructed. Little if any qain in precision can be
expectsd fram reducing the PSU size. The restratification called for in the
SERISS extension is to cover North and South Kordofan in a similar fashion.
Post-stratification of the earlier frame in Darfur indicated that a
substantial portion of the agricultural strata was in fact non-agricultural.
The area thatwaspost—rmtifiedhadlzPSUsinthea-qoingmrvey. Three of
the 12 segments had no agricultural activity and all fell in the
non-agricultural post strata. This sample size, however, is too small to draw
any firm conclusions. It has been the practice to drop the land classified as
non-agricultrual from the frams. A serious bias could come about if the
rns&atiﬁcatimimolwdclauifyimmlarﬂu non-agricultieal  and
dropping it from the frams. Task 3 in the SERISS extension is designed to
review this stratification and develop quidelines to bs used in the entire
traditional sector.

RECOMMENDATION: Review the restratification of North and South Darfur. If
the review indicates an overall improvement then the same
restratification- should® be carried. cut in North and South
Krdofan.. The SERISS extension could be set uwp to
collabcrate on the review and if the results are positive
provision made to carry cut the work in Kordofan.

2. Oﬂnﬂmgmiduatim

The general sample design is a two stage cluster sample selected with
replicated systematic procedures. Systematic sampling is discussed in section
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F-2, Sirple PRandam versus Systematic Sarpling, of <this avaluazizcn.
Continuation of the replicated systematic selection procedure is recommended.
Also in Section F-1, AFS Sample Size, the sampling fraction at the second
stage is discussed. This section on sample design is concerned with the
methodology used in selecting the secord stage sample in the traditional
sector, the size of the seqment in the mechanized strata, and the exclusion of
land classified as non-agricultural from the area frame.

a. Traditional sector

The size of the PSU in the traditional sector is quite large and is
approximated in mmber ofgridtmitsgzaduatadtotmmarestl/«tgrid. Each
grid is 25 square kilometaers. The PSU is subdivided into one grid unit with a
specific grid selected randamly. The selected grid is then further subdivided
intoz4s¢gm-mtrmmid12$eg:m;xtsforemmtimm.to be selected at
randcm.

As martioned previcusly, ™ coverage doss not allow identification of
physical bourdaries needed for segmentation of the PSU. The majority of the
segmmﬁmhastob.dauinﬂnfieldmﬂummmoloftm
sampling procedure is minimal. This problem was raised by Statistics Division
saaff and the resident advisor All were aware of the biases that normally
arise fram an uncontrolled sampling procedure. It appears that point
sampling, or some variation, is called for vithin the PSU if ™ coverage is
used for locating the PSU. Foint smpling nesds to be tightly controlled and
can lead to biases when there is a relationship betwesn boundaries and land
use. A better proosdure in this situation would have the sampling section
staff construct segmnts intrnPSJusmgimgmrybanﬁariuwrmnecasary
oraltmutiwlyulcctamrﬂmpointammtamabwt the point
using imaginary boundaries. This wark would be done in the office prior to
going to the field. The photo interpreter and emumerator would then go to the
field, attempt to locate the segment and carry out data collection. In doing
the data collection, the tract boundaries would be drawn on the enlarged



segment cverlay as pearly to scale as possible. This DroCess wWolld consinue

til an area approximately the size of the segment had been enumerated.
During this process, the imaginary boundaries would be generally adhered to
but could be violated where necessary. The resulting segment would then be
measured and its expansion factor calculated by dividing the area in the
segment by the area in the PSU. This implies that the area of the PSU is
accurataely determined by planametering or digitizing and that the enlarged
overlay of the segment to scale is available.

Selection of the final segment in the field needs to be well documented in
a step by step procedure and field crews trained to ensure this sampling
procedure is adequately carried out. It will probably be necessary for
members of tmsawlingsectimtodevelcpardtesttmstepbysteppmcedm‘
to be used in the field.

RECCMMENDNTTON: muwmwmaambys@mmm
segmants within PSU in the field.

b. Mechanized sectar

Ths sample results in the mechanized sectar have bean reascnably good.
The entire PSU has been emmerated. The PSUs are quite large and may have cne
or more villages within the PSU. This creates a situation whers the
enmeration losd psr PSU is quite largs and proxy respondents are being used
for memy of the mmll:- fislde around. tho villags. For' @asple, there are
instances where the chief was reparting far the entire small village. Clearly
thess segments nesded to be reduced in size. Segmentation should be easier in
this strattm due to the greater incidence of boundsries. Most of the
segmentation could be accamplished prior to going to the fiald. Reascnable
reductions in the size of the resulting segment should have little impact on
the expected variance. Perhaps, an analysis of data already collected would
provide a guide as to a more optimm segment size. It would appear that che



FSU cowid e split into I or 4 rparts and one selected At mardem  ca
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enuneratici.

RECCMMENDATTON : The PSUs in the mechanized strata should be subsampled for
data collection purposes.

C. Naragricultural land

Large areas of land ware classified as non-agricultural amd dropped from
the frame during the original development of the frame. This was aocanplished
by interpreting landsat at a scale of 1:250,000. The assumption that such
land does not contain agriculture needs to be checked. 'n'uscwldbe

accomplished by taking a small point sample. This sample would help justify
exclusion of these large land areas.

RECOMMENDATTON: Select a small point sample in the mn-agriculml stratum
for inclusion in subsequent surveys.

3. Survey Matarials

Minth.amtra-clmdmwuth.motan
enlarged photograph during the interview. This serves to properly orient the
respondent so that accurate data can be cotained. The tracts and fields are
mmdrmmmmmmmmm an a step by
step besis. Ona cam then vismlly Mdndnn:mta:mmby
camparing the repartsd tract and field area that is shown on the enlargement.
mlyinthistaﬂmmmd:tainhighqnutydm.

Better field materials should be provided for field use. Enlarged segment
photographs for data collection would be extremaly useful. The feasibility
study will experiment with 1 to 10,000 SFOT enlargements. However, if these
are not adequate it is proposed to provide a segment cutline on clear acetate
for use in the field. This outline can be developed by reducing topographic



maps 0 1:125,000 on clear acetate overlays. The segment boundaries are =-ran
traced onto the clear topo acetate including major field boundaries, etc.
inside the segment. Other physical boundaries not shown on the topo could be
added in the area adjacent to the segment. This overlay could then be
enlarged and used for field emmeration. The enumerators could then sketch
fields on the. overlay and approximate the area of the field in the segment
review. The Remote Sersing office in Khartomm can help provide thesa
materials. Perhaps the SERISS extension can address the issue of providing

enlarged scaled segmant enlargements using cartographic procecdures that would
be an enhancement to that suggested above.

REXCMMENDATTON: Actively seek out and develop procedure to provide a scaled
seqment sketch to the emmerator of sufficient size to
facilitate drawing tract amd field boundaries during the
J.I'lmvm' .

Check the availability of low level photography of 1960
vintage. It may be helpful in locating segments and for
enumaration purposes.

F. Specific Tssuss

1. AFS Sample Size

mmammm:muuwnmu sample units
taking into consideration national needs, regional needs and costs involved at
different levels of precision?*

This is a difficult, if not impossible answer to provide given the data
that is available to work with. As discussed earlier, low ievel photography
for a large portion of the sample in the traditional sector was not provided.
Data were oollected from only the PSUs for which low level photography was
received. These PSUS do not represent the total area and as a result, no



faith can be placed in the level of The estimate. Secordly, “he zara were
collected Iram so few segments in the traditional area that the resulting
variance calculations are quite high and are likely to be unstable. It is
difficult to obtain information due to almost a total absence of
documentation. Much of the survey results reported in this evaluation had to
be developed Irm various sources and as such cbtaining information on costs
are campletely out of the question. Also as discussed later in section F-7,
Regicnal vs. Netional Data, the entire orientation of the prograa has been
pointed toward regional estimates.

The PAEA Statistics Section requested a 10 percent level of error at the
provincial level for each of the crops. Required sample sizes'were then
«alculated for this level of precision (see Appendix D). Analysis of variance
by camponents was provided by the Chemonics Advisor. This analysis indicated
that the variation betwsen PSUs accounted for nearly all the variation in
resulting estimates (ses Apperrlix D). We recognize that the betwesn PSU cost
is -quits large coopared to the within PSU cost. However, the logistical
- Support for data callection is a limiting factor so it was decided to do 2
seqgrents par PSU in the traditional sector.

The analysis of sample sizes required to achieve a 10 psrcent level of
precision for each crop at the provincial level would require a 12 to 14 fold
increase over the current level (see Appendix D). This clearly is beyord the
capability of PAEA.

mmmm(wMumwm-
size) can be achisved by imrvoving the stratification, particularly if SFOT is
cbtained. This gain will not allow achievement of the 10 percent provincial
goal. In addition, a benefit-cost analysis (if one were possible) would not
suppcrt this level of precision. Thus, it is apoarent that the leval of
desired precision of resulting estimates may not be cbtainable.

The sarple size problem was then approached with an altered precision
requirement. The requirement asked the following question 'What sample size



would De required to achleve & 1l percent Reasure of eIror - che mora
important provinces for specific creps and a solid overall national jevel of
precision?" The following table indicates that this general approach would
require a sample of 725 PSU’s containing 1170 segments.

Table E: Sample size required by crop & province with an overall recommendation

Number of PSU- Recamended

Province Sorghum Millet Sesame Groundnuts PSU Segments
Kasala 70 210 70 .. 70
B. Nile 194 67 190 190
S. Kordofan 79 21 454 1,350 20 20
26 14 151 450 20 40
N. Kordofan 337 63 113 332 - 115 230
S. Darfur 582 224 310 191 190 380
N. Darfur 443 120 1,100 120 240
Total 1,731 435 2,405 2,323 725 1,170

Table F: Expectad c.v. of major crops using recommended sample size

Kasala 7.2 17.3
B. Nile 10.0 5.9
S. Kaordofan 16.2 7.0 38.9 67.1
N. Kordofan 17.1 7.4 9.9 17.0
S. Darfur - 17.5 2.7 12.8 10.0
N. Darfur 19.2 10.0 30.3

Total 5.1 4.5 8.5 12.8
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Tne grecedirnc taple of awpertel I.v.'s  lndicates WAt the 1-T0 ZEmmentTs
woulé provide for reasonable levels of rrecision (i.e. arcurd 5 percent Zor
sorghum and millet and 9-12 percent for sesame and groundnuts at the naticnal
level).

The recamerded level of emmeratian in table E does not accaunt for
possible efficiencies that may came about from improvements in the frame,
increased stratification and reduction of segment size in the mechanized
stratim recommended elssuhere in this report. Gains from these actions cannot
be estimated with available information, however, they will serve to reduce
sample size. Thus, it would appear reasonable to approach the required sample
size in steps and using the additional information gained on' effect of
improvements.

The recammended sample size in table E can be scaled to any level
desired. For eample a 50 percent reduction in the recammended sample nize
would achieve a 7 percsnt c.v. for sorghum, 6 pervent c.v. for millet, 12
-- psrcent c.v. for sesams, ard a 18 percant c.v. for groundnuts at the national
level.

2. Simple Random vs Systamatic Sampling

""he evaluation of the AFS activities carried out in July reccmmended a
switch to random smpling from systasmatic; the consultant should furnish
quidence on thiz issue.”

The evaluation recamended switching to simple random sampling within fine
geographical substrata. This was to be done when a new sample would be
selected after the frame was restratified. One must conclude from their
report that the primary cbjective of the revised stratification was to create
smaller and more hamogenious PSUs. It is doubtful that creating smaller PSUs
will have mxch effect on the resulting variances. While it is true that the
PSUéareva:yluqu,tl'ym subsampled into sulunits of approximately 1
grid area as the first stage of a 3 stage sample. The frame materials and
boundaries are such that the resulting PSU will still be samewhat larger than
one grid. There does not appear to ke anything in the restratification
process which addresses land use. '
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Ire of the primary advantages oI systematic sampling is chnat it oSrovidss -
good geographic distribution of the resulting sample. The proposal would aiso
provide for geographic dispersion as they suggested simple randam sampling
within fine geographic substrata. Sudan is a vast country and any reasonable
geographic substratification would still not ensure dispersion with
anticipated sample sizes.

The chief conomrn with systematic sampling is lack of a consistent
variance estimator. In sampling areas of land where there are little
pericdicities in the listing of land areas, the variance of systematic samples
is often somewhat smaller than those of altermative designs. yorinally, one
draws a single systematic sample and calculates the variance as a simple
randam sanple. The resulting variance estimate normally overstates the actual
variance, however, it is better to overstate the variance and have a more
accurate estimate than it is to change the sample design to improve the
variance estimats of a lass acarats estimata.

The preceding discussion is based upon a systematic saple with a single
randcm start (ons sample). A consistent estimator of the variance is
available if ans wers to choose more than cne randam start. If one wanted to
select a sample of size 100 systematically with multiple randcm starts one is
effectively selecting r samples of n segments at a tims such that rm=100. Any
value can be chosen for r. For example, if one chose r equal to 5, then we
wauld say that there vere 5 sasples of 20 each. Each of the 5 samples
(replicates) provides am. indepandent estimsts. of. the population and the
variance calculated betwesn the estimates is a consistent estimate of the
variance. This type of sampling is often called "replicatad® sampling.

Replicated sampling has several advantages in addition to providing a
consistant estimate of variance while using systematic sampling. It makes it
possible to achieve rotation by merely rotating replications. One can achieve
a 20 percent rotation by merely dropping a replication or adding another in
our example of 5 replications of 20 each. Also, one can adjust sample size



gwize easily by :including Oor ewciuding entire rep.ifaticns Ior : given
survey. & <£final advantage ©of replicated sampling is it allows splitiing wne
sample by subject matter areas in a single survey. In our example, we might
ask cost of production data on 2 replications and farm incame data on the
remaining 3 replications.

RECCOMMENDATTON: Cantinue selecting replicated systematic samples.

3. MM

"The quality of emmerators should be evaluated and any  additional
training needed to make the statistics teams more efficient should be

suggested. "

_ Determining the overall quality of the emumerators is a rather difficult
task uxer the conditions that exist here and time constraints. Ideally, one
should set throught their training school, cbserve the field collection amd
“"review the ocmmpletsd survey schadules. Data collection was in progress but it
was detarmined that such a trip would recuire 3 full days and it wawild be of
questionable value as all interviewing is conducted in Arabic. The campleted
questionaires are also in Arabic so a review of the reportad data was not
feasible.

As mantioned earlisr, data collection in the field uses a team approach.
End:t-hw&amhm,a&riv-r,mot more
enumarators, and a suparvisor. The photo interpreter is responsible for
locating the segment baundaries on the groumd and identifying landmarks. The
absence of physical boundaries, good maps, and the nature of the terrain can
make this a difficult task. Once the segment is located, The team is to
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drive/walk arcund the segment and cbserve as TMCh as they fan. Thav then
enlist the help of an informed perscn and obtain a list of the cperatcrs
having land inside the segment. They generally have the respondents came to a
central point to abtain the questionnaires. The supervisor reviews all
questicnnaires after the enumeration is coampleted but before the team leaves
the segment area.

A training school is held for the emmeratars prior to going to the
field. The team marual is the main instrument used during the training
sessian. Generally, the training session has 1little structire and is a
problem oriented discussion. The team marmal has not been updated to cover
situations that arise from actual experience.

The tesm mamml is inadequate and bears little relationship to how the
work is being carried out. For example, the mamual describes a process of
mﬂdmoad:tractmﬂusqnmtmmblmp-dlotc. However, the
photographic material used in the field is not of sufficient scale that the
‘procecure can be used. Ancther oample of how the mamual and actual
procedures differ is the unit upon which data is'reccrded. The mamual defines
a field as "one continuous area of land devoted to ane use including cne
crop. For the purposs of this sxvey every field for major cops "ust be
considared as a seperate field." Yet, in the actual survey, all fields of a
specific cxrop are cambined and listed in the questionnaire as one field. For
easple, “mmmmmwmmmm
oparators from 3 a4 villages. The farm cperatoes were grouped by village
and the chiaf of the village reported for 100 or more farmars. For example,
all the sorghim was repartsd as one field for the 100 or more farmers. It is
vexy possible that the land termure situation would dictate that the data
shauld be collected in this fashion. However, if this is correct, it should
be documanted in the mamual. In all probability, the segment should be
reduced in size. The team marual needs to be rewritten and translated to
Arabic so that it is realistic and useable and then field perscnnel should be
required to follow the procedures. It is imperative that all erumerators
follow the same procedures.
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Thne <Cciosed segment 25oroasn 15 used  for data collec—ion ac esTitaTt.cn
surpeses. The closed segment approach irvolves accounting only for <he and
physically located within the segment boundaries. One of the strengths of the
Closed segment apprcach is the ability to add up all the reported acreage and
compare it to the known amount of land in the segment. This provides an
excellent check on the completeness of reported data amd serves to reduce
nonsampling errcr. The manual does not instruct the field persamel to make
such a check and it ‘= not carried cut consistently. Actually, a form should
be developed and included in the segment kit for use in the field and
forwarded to the central office.

The cbject of good questionnaire design is to have the questions stated
Clearly amd concisly and then to have all emmeratars ask the questions as
they are written. Also, to the extent possible, instructions and definitions
should be included in the questionnaire. All too often, a fairly camplex set
of instructions and definitions are covered in the field manual out are never
brought to bear on the questicmaire (the general case - not in Sudan as the
“‘marual really does not axist).

It vas cbvicus that the questionnaire doss not fit the mamner in which
data are collectad. As such, each emmsrator develops his own technique with
no general criteria. This can cause a great deal of variation between
enumerators in the quality of data collected. The questionnaire has screening
mmm'mmmmumuama
Question to detarmine the total arem in the tract. 'The questionnaire then
Frovides a transition statement, "Now I would like to ask about each field
imid.thi-blmmmmif.suutmsym.' They are to record
thetotalaruintbntiold,typeofc:rq)beimgan,aru not planted, area
planted, area harvested, amd production for each field. In the actual
emmnratimfh.mmmtarmysay"}mmmcbngrw?". In a few
cases,tmtctallardus.inasegmntdnrqsszmstantiallyfrm ane year to
the next. This could be caused by either the emmerator not being able to
determine the segment boundaries accurately or by an "ad hoc' questicning
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Trocess WhlSh a..0wS  Te  IeSpCnasnI e report on land TNAT aTmialli falls
outside the segment. Also, rememper that separate fields are celung compined
and recorded as one field. This has implications on crop cutting and will be
discussed later.

The questionnaire attempts to arrive at a net area planted. A similar
procedure is not used on the area harvested. A series of questions should be
developed for this purpose. For example, one could form a question that asks
"of the area planted, is there any area that will not be harvested”
etc.

This discussion has dealt more with questionnaire design and field
materials rather than addressing the quality of the emmerators. Clearly, the
emumerators are following ad hoc procedures that lead to a host of
non-sampling errors. It is a lack of direction and proper material that are
respansible. We ware impresed with the dedication, knowledge, and sharpness
of - those emmarators  interviewed. Their training, field mamual,
"questiomnaires and documentation need to be improved. The emumerators are
capable of carrying qut the work if provided with the proper tools.

Other field procedures are handled in a sloppy fashion. For exanple,
cantrols are locse encush that there have been examples of data collected from
segments that werw to be excluded fram the survey. Also, the method of
handling the data ance. it resches- the office- nesds to be imgoved amd
mtarials stored in such- & vy thab: they can be retrieved essily. A more
cumd-iwmmuitwithl-qh-ummlditmgmndbo
beneficial. The creation of 2 master reccxd of the frame and sample to be
used for summarization purposes and controls would be beneficial. Much of the
camputarization is being revised and developad.

The Resident Suﬁsdmmisormwmwmumofminim
which is attached as Appendix E. The recammanded program is well rounded and



so.id.  Cousses
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-+ &, anc o are largely Concernmed with nen-sarpling erro- ang

Course & deals with sampling error. <Care should be taken o show now Tnese
two concepts are related. There may be same shifting of proposed subject
matter and time as the program is finalized. It is, perhaps, overly ambitious
fram the time point of view and may have to be spread over a greater time
period or reduced samewhat in scope;

The training program as described in Appendix E should be
carried out with the entire staff of Statistics Division in
so far as it is possible to do so.

The field manual should be rewritten taking into account
the experience that has been qained. The revision should
lay out the procedures that are to be followed and
solutions to uwnusual problems that may arise. Steps should
be taken to insure that proper fiald and emumeration
procedures are followed.

The emumerator training school that is conducted prior to
each survey should be more structured.

Provide a check sheet for each segment and have it sent to
the Cantral office with the capleted questionnaires. The
purpose of the check shest is to list all tracts in the
segmant, cbtain the total arem of all tracts and coupare it
to a measured area cbtainable from the swrvey material.
The emmerator should recheck sams interviews if the land
area measured and reported differ by more than a given
level (for example 5 percent).

Contime development of data processing with more emphasis
on camuter edits and master records, and develop
procedures to handle individual segment expansion factors.



4. Yield Data

"The methods by which yield data is obtained should be reviewed.
Information on yields is often obtained by farmer interview. Should cutting
of samples be systematically carried out?"

Review of the yield data was hampered by the lack of documentation. The
March and thus the Statistics Division must rely on subjective methods for
earlier production estimates. This involves cbtaining information from large
goverrment larnd corporations and the Regional Agricultural Officers. The data
Provided, for example, by the Mechanized Farm Corporation was subjective in
nature. The Agricultural Off.ioartravnledamnﬂtrmlocalamarﬂprwmad
&stimtuofamarnyieldby cbservation and talking to locally informed
pecple. Smmwmmmmamtmmminlyintm
machanized area using a list frame Provided by the 1564 Fopulation Census.
Attempts at updatimﬁnlisttrmmdanmamhotvillag-. In the
judgment of the Statistics Divisicn, the quality of the subjective data
detaricrated over the yoars. of course, the main disadvantage of estimates
bas-dmsubjccuwdatainthatamotmmuitymnmtbo
developed. Gnmmtjtmohwgaodanbjctiw-timisin the absence
of good reliable check data on marketings, farm consumption, etc. Early cxop
mmmmwmmum@umm.

Mhﬁlarﬂ.t&rﬂymm-ﬂn&mmid.mly
Seascn estimates of yield amd production as the information from the ASP is
not available until March. Regional office staff visit local officials amd
cbtain subjective information and forward it to the Statistics Division where
it is fed into a forecast. The ASF questionnaire also cbtains same subjective
information. For each segment the enumarator contacts local officials and
cbserves the area. He then records the general crop comdition (poor, fair,
good, excellent) on each of the 4 major crops, planting dates, adequacy of



INEUTS (SN0, adeguate, surplus,, zest infesrtaticr less than o L, nmal,
acove ncrmal) and provides general camments on rainfall, progress of fieid
activity, yileld prospects amd general crop quality. In addition, the
oroduction of each field inside the segment is obtained from the farm
respondents. The subjective information obtained from the survey is being
fused into the subjective estimates as an attempt to improve early season
forecasts.

Subjective estimates of Yield are generally regarded as unreliable. Crop
reporters tend to exaggerate a trend, i.e., tend to overestimate in geod years
and underestimate in poor years. Thus, there is an inherent ‘bias in the
estimate even if there is good information available to weight the vyield
estimates from local areas to a regicnal or national basis. This bias may be
partially adjusted aut of the estimate if solid end of the year estimates are
availahlefrmimﬂpmdmtsmsud:asmrhﬁngdataorcmpwttirg
surveys. For example, it is possible to attach mmerical scores to the crop
caﬂltimrati:gs,mighttmcaﬂitimrmmarqinlarmtiam
"“level and attempt to adjust the bias ocut of the estimate by relating the
amcmpcaﬂitimtoth.fhnlyioldutabliahndbydmkdataor
acbjective means. m:m‘xmimamﬁmlaqtimsariuof
camparable data and assumes the bias in the subjective estimats is fairly
consistent. This latter assumption seldam holds and good quality check data
are seldam available for most crops.

Mlityql-dfmwmmh‘mtnd in several
countries. nnrmluotﬁunmmthamjudgdu
superior to those based o local condition ar informed sources but are still
judged as inadequate. The farmar reported yield or production is generally
judged as inadequate for several reasons. Individual farmers have a tendency
tommﬂyioldsarpmmctim,myd-limulywor urder report
production for a Mwlehostofpersaulreasas,mymporto:ﬂyuntportim
of the crop that is sold and exclude the portion that is used on the farm,
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2Tc.  As a result, propatilicy swrvevs  for farmer repor<ec Crop vields are
generally inadequate. They car, nowever, be useful in developing small area
production estimates when a higher order estimate has been developed by
cbjective means. In other words, farmer reported yields fram a probability
sample can be used to distribute production at the naticnal level to regional
levels given that the national estimate has been based on cbjective
procedures. The preceding rationale then leads ane to the conclusion that
cmpcuttixgsnvcyssbandbasymtiallymidmtgim that there is
an adequats sampling frame, such as the ASF, to properly weight individual
crop cutting plot yields to a regional or national basis.

At this point, it is important to discuss specifically how a crop cutting
survey should ideally be conducted. Normally, the area sample is emmerated
early in the growing season. From this information a sampling frame for the
crop cutting sample iscmstmctedbyexpanﬁmeadmfialdotaspacificcnp
by the segmant expansion factor. The specific fields in which a <xop cutting
sample will be taksn are selectad by a systemtic sample of fislds from the
-expuﬂ.dfinldtotals Large fields may receive multiple crop cartting samples.
(normally a upper limitofSor4sanp1-isuttarut:rmlylazgufnlds)
When saelectad in this manner each field has the correct probability of being
mmmmmmmmmmmmmmuu
weighting.

wmmnmummmmm alveays besn
ton lats mummmmmwmwmm
cutting sanple, mmmmmmfmdmmtmmamm
survey. The goal of the Statistics Division is to conduct two surveys, one
early in the growing season to cbtain acreage and the second to conduct the
Crop cutting swrvey. In the event that Statistics Division is able to conduct
two surveys, ancther question needs to be examined. Ideally, the objective
plot should not be harvested more than 1 week prior to farmer harvest. The
logistics involved in the process would be difficult at best. Perhaps, a



iccal rerson could oe fired and Trained to coserve the field and narrest tae
plot at the proper time. To this point the ASF data collection and the crop
cutting survey has been conducted during the same time period. In fact, many
crop cutting samples are lost as the farmer has already harvested the field.

In the current crop cutting survey the enumerator is instructed to lay out
the crop cutting sample after the segment ASF data has been collected. His
insmnctiaumtolaywtcmpmttimsanpluinmrieldsin the segment,
however, if thers are more than 6 fields he is to select 6 fields randamly
fram all fields in the segment. Fach field in the segrent has an equal
probability of selection regardless of its size. As a result the crop cutting
sample is overweighted to small fields and will be biased to the extent yields
differ by size of field (which can be normally expected). Also, there is a
question as to what constitutes a field. Interviews with scme emmerators
showed that two or more fields were being carbined and listed as a single
field in the questicrmaire. In these situations, it is an open question as to

wﬂnmmcuﬂntimlﬁddinmulaymtmplat.

Gnos the field is selectsd, the emumerator is required to measure the
sides of the field, for example, the length and width of the field. He then
selects two randm mmbers, the first is the distance along the edge of the
field and the second the distance into the field. The emmerator then lays
aut two plots of 5 meters square each, for each crop cutting sample. The
mmumuamdﬁmmhﬂmm The grain
is harvestad and the mmber of heads counted. The heads arc than placed in a
sack so that they can air dry. The grain is threshed and weighed after about
a week of drying. No adjustments are made for moisture content.



It s nard o judge now well procedures are carried ous i The Iisla.
Following is information on the crop cutting survey results for 1986/87
sorghum crop.

Ave. Kilos C.V. 95% Conf. Interval
Per Fed Pexrcent:
Gedaref 306 6 269 - 348
Damazine 340 4 314 - 3658
Habila 191 10 154 - 228

With these levels of precision, a C.V. of approximataly ane percent for
average yield would be achieved at the national level. This is a respectaile
level of precision. The major contribution to the measure of precision of
production arises from the acreage camponent.

" It would be possible to develop an early season forecast of production if
the Statistics Division were able to conduct the acreage survey early in the
growing season. A forecast of yield could be mads by mltiplying the nurber
of heads by the weight per head. 'nnnmcrotl‘nadscaﬂdbedctarmirmw
layixgaxtsnplcplotsaxucamti:qth-mrhqﬁnmlym survey. The
averageheadweightcmldb.detennimdrrmdatacollectadmringcmp
cutting sarveys conducted in earlier years.

RECOMMENDRTTONT mmmuwumw‘mmm
with reascnable levels ~of [precision. It should be
contimed.

RECOMMENDATTON : The crop cutting sample fields should be selected on the
epanded basis which requires separate acreage and crop
cutting surveys implying going to the field twice.



RECTMMENDATTION Select the desired numwoer Of CXop SUTTING sargles  with
probability  preoportional to size if acreage and crop
cutting surveys are conducted at the same time thereby
eliminating potential bias of small fields.

RECCMMENDATICN : Develop an emumerator manual showing all the procedures to
be used in locating and laying out the crop cutting plots,
Cover the procedures carefully in the survey training
school. This would help in holding non-sampling errors to
a minimm.

RECCMMENDATTON: A small study should be comducted to determine the
stability of moisture content of tire grain. It is possible
that one would want to utilize forced heat drying equipment
so that the weight could be adjusted to a standard moisture
conters.

5. Precision of Estimates

"The ASF effort exerienced high coefficients of variation, what can be
docre to reduce these?™

The results of the ASF have besn laroar at the national level than is
desiresbls. As mantioned elsehere, the absence of mepping st ul limited
the smple size in the traditional secter to mxv or less a pilot or
expearimantal level. Even given this difficulty the 1986/87 survey produced a
12 percent c.v. for sorghum, 14 percent c.v. for mille:, a 19 percent c.v. for
sesame and a 26 percent c.v. for groundmuts (see Appendix C, Survey Results).
According .o the sample estimatas the traditional sector zcounts for a large
portion of tiese four cxrops in the area covered by the 1986/67 survey. The
traditional sector accounted for 35 percent of sorgum acreage, all of the
millet acreage, 91 parcent of the sesame acreage, and all of the groundmut
acreage.

Perhaps, the entire crientation on provincial versus national results has
not benefited the ASF. This aspect is discussed in detail under Section F-7,



Fegicrai vs Naticnal Data, and as suzh will cnlv be touched or “igntiy oat -ns
soint. It is far more camplimentary to say that the ASF achieved a 1o Dercen:
c.v. for the mechanized and “raditional sector sorghum planted area than it is
to say that it had a c.v. of 70 percent in S. Darfur, etc.

The precision of the ASF estimate can only be reduced significantly by
improving the efficiency of the sampling frame, increasing tho sample svize, ar
sans cxmbination thereof. The availability of adequate mapping material is

Guesticnable. There is a limit on how much the sample size can be increased
both fram the manpower point of view and availability of adequate mapping
material in the traditional sector. Remote sensing techniques may provide
sanaassistmmifwea:eabletolocatetrnfieldspreciselyinthe
coordinate system. This is a difficult task and remcte sensing estimation has
not bean tested in this project.

" As WW&WM.WM@&@&W
and erhance the ASF. In the final analysis, the sum total of these
recammerdations will still not provide estimates at the provincial level with
a 10 percent measure of errcr. We then have to face the issus of providing a
less precise estimate at the provincial level and accept reasonable levels of
precision at the national level. This is the basis of the recamerded sample
size provided in F-1, ASF Sample Size. This level of effort will provide
umn.mnummmnm}mmmitum that the
SERISS mﬂmmmmmmm@ym
would allow major improvements.

6. Inteqration of other data sources

"How can other scurces of data (i.e. projects, schemss, etc) be integrated
inboamticmlsdmbasedmAmFrameSanplim?"

Constructing an ASF requires substantial resources. Once the frame is
properly constructed, it will serve for relatively long periods of time. The



ongeviTy £ a frame ls related to how quickly iand use changes. As _anc s
charnges (such as grassland being converted to cropland) the area frame beccmes
less efficient. The sample size will need to be increased to maintain given
levels of precision in resulting estimates. A point will eventually be
reached where it is more efficient to build ancther area frame given that
tdequate frame materials (more recent photographic coverage, etc.) are
available. It is difficult to say but, as a normal rule, one can expect an
ASF to last for 10 to 15 years.

ItismtamimrtaskmprcperlyduangeanASFafterithasbeen
constructed and a sample hasbeenselectadwitln:tdrawirqanwsanple. It
is therefore preferable to remove irrigation schemes etc during the frame
construction process. Of course, before making this decision, ane should
deternine that the other soamrces of data are adequate. For example, from a
limited amount of intcmtim,wjudg.thattma:nag.infcmtimfrmtm
goverrment irrigation corrorations is acceptable while that from the
Mechanized Famming Corparation is not. In the cass of farm projects, the
"du:isimtqoclmhitt:mth-rrmwun.dhn‘andmtm expectad longevity
and the quality of its data.

Given that the data are of sufficient quality and that the project or
scheme is large enough in area to make the effort worthwhile, then one can
consider integrating altemmative sources of data into a national scheme based
an Area Frame Sampling. Mmmmmmmh‘wm
bring the integration about. mﬁMMhbmmm
sduformidxywmalurmumotdaumﬂdrua new sample in
the balance of the land use stratum. This is the safest procedure and yields
the same results as if it were removed prior to frame oconstruction. The
second procedure istouuﬂuamtsanplemtmuraszoreachsuple
segment that falls within the boundaries of the irrigation scheme. This
procedure requires samswhat more care during the data collection and
pmcssimscagatoarmtrntminfmtimishannedmectly.



The Statistics Division did not sample the irrigated stratum in =he
1987/88 or 1988/89 surveys. It should be noted, however, that large
irrigation schemes account for approximately 90 percent of all irrigated
land. The Statistics Division dropped the entire irrigated stratum from the
survey, and as such, the remaining 10 percent of the irrigated land is not
accounted for in the current survey. Some of this irrigated land is located
in provinces not included in the survey. The amount of = ricated land in the
frame and not in the large schemes should be cdetermined. If it is
significant, it should be sampled and included in subsequert surveys.

RECOMMENDATTON: Determine the amount of land in the ASF that does not
belong to an irrigation scheme managed by a corporation.
Additional samples should be selected and included in
subsequent surveys.

RECOMMENDATTON:  Contact the irrigation schemes and document the quality of
the area data and the cotton and wheat production data.

RECCMMENDATTON: Determine how the irrigation schemes estimate yield of
sarghum and groundmuts and evaluate their procedures.
Perhaps the Statistics Division can work with the schemes
to standardize their procedures and assure itself of
mrmm.‘m data. Othmxvise, ons
should continue crop cutting in the irrigation schams for
these two cxrops.
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7. Reqianal vs Naticnal

"How can regional ard national data needs be reconciled and work by the
PAEA made camplimentary to regional data collection?"

It will be useful to discuss the general orientation of an estimating
Program prior to returniny to the question of regional versus naticnal data
needs. The strength or anyszrveystimtaisatﬂnhigrm-lml, i.a. the
estimate is strongest =zt the raticnal level in temms of sampling e:ror.
Therefore, oneskmlddetennimtlmnatioml estimate first and then set
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e, Therm may be mere  than koo stages inwolved in this Froeess, Lo,

first cet the mticnal level, second sot Fhe strata level, ang finally oot +the
provincial leve].

can easily incorporate other sources of information at the regional level. A
prime source of other information would be that provided by remote sensing

RECOMMENDATTON : Thought should be given to developing an estimation
procedure from the national perspective. The essential
elements of such a a procedure should be deveioped and then
followed.

The Statistics Division has the official responsibility to provide ali
Crop statistics. There was a time, a few years ago, when several different
groups were in the estimation business. The Mechanized Farm Coproration, the
Ministry of Finance, and several other groups were making subjective estimates

needs additional data at the regional level. We found no other evidence that
there was a great concern about any lack of regional data. It is in this
light that the data users are fairly well satisfied.
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ALNNLZNTIONAT, MANAGTMTYIT pniry IPAINING (s

Perceptions of the PAEA  vary somewhat among  Sudanese,  USAID and
Chemonics personnel. Thesa variances, however, are mainly in details ag Seen
from different pPerspectives. The overall picture seems clear enough with
respect to the PAEA’g mission, its role in relationship with others, its
general capabilities and its shortcomings.
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A. Iolicy Linkages

Ministerial Economic Committee, headed by the Prime Minister. The Ministry of
Finance amd Economic Planning (MFEP) serveg as the Rapporteur. Other
ministries  involved include: Agriculture, Irrigation, Animal Resources,
Foreign Trade, Internal Trade, amd Transport.  Specific actions are brokered

as wheat, oi]1 Seeds, co“ton, gum arabic, ete. oOn occasion, in order to avoid
conflicts ard duplicaticn of eltort, broad policy issues, such ‘as  those
dealing with food Security and irrigated agriculture, have been dealt with by
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TYSRemoto fake the lead at the nicro lavel, e MITP uses  the Ibputs  sf vha
VAR, s vha TR WY As jt dees the expertise of the Rank of Sudan, for
exarple, in caseg “here ccmpetencies 1je Feyond the MFEP. Definitely, the

MANR should formulate agricultural policy. The MFEP, in turn, interprets

with the MAMR in the collection of data or the determination of policy. as

macro level. Individual action ministries, such as the MANR, influence

national policy through the force of persuasion of their subr-siong made at
the sectorial level, '

context of cbjectives at the mcrv level,

tendencies to retain procedures ingrained through time. For example, the
Commodity Corporations, if left to their oun devices, have had a proclivity

for * independent action, Susceptibla to arbitrary decisions, if not actually
intluencedbynarmw interests, oblique political concerns, or just plain
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unccientifis ™thodolegy. 1The PAFA  has  an important  role "3 play in <his
wera.s e FAFA has already made a significant contribution with respect to
wheat and cotten price structuring,

from both ministries work well together and engage in joint training
sessions. There jg Close ~oordination to avoid duplication, In this regary,
it is noted that the Director of Plan’s statistjica) unit is an active
constructive member of the Aps project’s Stearing Comittee,



PAFA  zartkionc o teportedly coordipated to participate jointly in
various research tasks. llowever, there is some question as to the extent to
which such coordination, in fact, takes place. In any case, pAEA espouses the
idea of a mutidisciplinary approach to preblem-solving., PAEA is represented
on subsectorial task forces together with representatives from MFEP, the
University of Khartoum and the various commodity Corporations, as

In those cases whera 4 broad reach of interdisciplina:y data is required
from various sources - €.9., crops from MANR, credit from MFEP, livestock from



The various Crop corrorations and irrigaticn Schemes  have,  gyap time,
develcped thejr on  mahagerial mechanisms for the collection and analysis of

The heads of agencies reporting directly to the Minister have been
reluctant, to varying degree, to™'ine imvolvement of other units in theqr
individual domains, This reticence is diminishing with the realization that
loss of control is not in Question. Thig situation wil) qmd'tiélly correct
itself as the PAEA, for example, becomes more deeply involved with the
individual Crop and subsectoria] agencies, and the latter come to participate
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RECOMMENTATION: Due to  the obvious overlapping interests in thn “ollectinng ~¢
“ata concerning irrigated agriculture, pAEA and USAID should
assure coordination of the two USAID activities implemented

through the twy different ministries.

another actor on the Scene, i.e., the Advisory Unit fe-- Mricultural
Corporations (AUAC) financed by the World Bank. Although not o planning unit,
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Te PAEA gees the need for- che creation of a specia) mechanism for
dealing with al] matters (e.q. policy quidelines, resource allocations, etc.)
impacting upon major national agricultura) plamning concerns, such as cropping
patterns, water resources, etc,, where a variety of interests a- involved and
a broad base of intellectual input is desirable. To meet this need, pAEaA
proposed to the former Minister of Agriculture the Creation of a forum, a sopt
of brain trust, cambining contributiong fram an Agricultura) Planning counci)
(formed by vhe ministries of Agriculture, Irrigation ang Animal Resources)
with those from the MFEP, the University, ag well as other knowledgeable
individuals from both the public ang pPrivate sectors, This proposal’ was not
acted upon during the terure of the former minister. paga ig still awaiting
the reaction of the present minister to saiq Proposal.,

REOCMMENDATT 2y : The APS project ang its technica) assistance inputs  shoulq

Likewise, financial Support to the University for their part (n the


http:Resot.im

microcawmters, Supposedly Promised, bhas yet to take place. Support  to the
agricultural department library and expansion of office/study room facilitjes
is reportedly stijj ap oPeén  question. No follow—th.rmgh has resulteq fram
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the PAEA and consider it usefy], They use the various outputs Produced by
FAEA. Farticular recognition js given to the "Outlook and Situationn
reports. More timely publication of data collected and broader Coverage of
information woulg improve PAEA’g output. The role of PAEA is not disputed; to
the ocontrary, it ig accepted as making an important contribution tgo
agricultural develcpment in Sudan,

'mecotmtzy'snimregiauameadxheadedbyacovermrumauy
Supported by three regional ministries, one for agriculture amg economic
development ag well as one each for social affairsg (e.g., health ard
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education) and administration, Administratively, these ministries report to
their respective governor.  For gverall technical guidance, the regional
ministries for agriculture ang economic development report to the First
Under-Secretary of Ariculture. Although the regional ministrieg of

toworkwithtmlocalma. 'm-t-qimmmiatri-alm are considered an
important source for the identification of new projects appropriate for
implementation in the interior. papa studies have benefitted the regional
-ministries, albaitinasamntilﬂimctnmm,m“bymm
regional plamingthmmdisseumumo:mpamcwmngm topics, among

Irwtsfruﬂumimctdimuymﬂn Gos econmic. development effort.
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RECOMMENDATION: Tra- Chemonics give greater attention to in-depth technical

proposals from the MANR submitted to the MFEP for approval. It monitors

point of contact wiﬂuinmmforthedmorcammty,bot‘iforthe
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It Is unfortunate that this secior falls outside the APS proiect ang
that its resources are no- strengthened and utilized in the pursuis 2% APs
project abjectives,


http:financpz-.Py
http:ofite4ore.ts
http:secz_.on
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velted, cnto +he MANR with nc Tecnnizal inputs from the latter, This dmacTtize
evidenced a serious lack of field irputs and coordination in implemen:azion,
The PAEA has Subsequently Tanaged to exert its pPresence into the design


http:relatins,.jp
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The Project Preparation andPlamingSectimismtactivelymgagedin
the APS project; in fact, in practical terms, it jis alienated from the
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regions (those outside of the war Zone! with more than one area office ir 3o
regions. A total of approximately wen regional/area offjces are planned.

applicable  to policy analysis, particularly where feedtack from project
implementaticn experiences are concerned. In turn, the regional office would
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for one section to embark upon an assigmment without appropriate cognizance on
the part of the other Sections. Even worse, more than ope section may
initiate work op different aspects of the same enterprise unaware of the
inputs each might provide to the cammon effort.

r\’F!nﬂmm'mm:'Ihe::weisaneedforin-l'n:useeditorial review of



It has been Suggested that partjcylar Studies should be subjected <5
review and constructive criticism through the seminar process. In *his
manner, apart:iclllarsuxiywuzldbepr&sentedandﬂlbjectedtoﬁ!e scrutiny of

technical comitteas Mmimhgmﬂarﬂxednimmhipofanmﬂ&bsw,
hopefully on occasion even, the Minister, with the objective of Presenting
recamendations for ratificatien by the Ministeria] Econamic Camittee.
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PAEA are hignly regarded and are in demand throughout the corTmir Ty
Approximately siy annuals, one periodical (€ issues annually), three or four
molographs, as well as various training manuals ang Survey questionnaires are
published anmually.  Potentjal exists for greater Publication production and
increased dissemination, Printing prablems, however, present a serious
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C. The Training Program

Off-shore degres training, APS (Phase II). Quantitatively speaking,
this training element seems, for the most part, to be on track. Most of the
slots for off-shore degree trainingy through PACD have been filled. Nine
Master candidates are cwrrently studying in the United States: a tenth is on
alert for departure NIT April 1989. Three PhD candidates are Qurrently
studying in the United States; a fourth slot was cancelled due to lack of time
rminirgpriortomwmpriormmidaumjectim. Seven lMaster
cardidates are currently studying in Alexandria, Egypt; an eighth is on alert
for departure NIT July 1989. One Master candidate is currently .accepted for
training in India; subsequent to an earlier rejection of prior candidates,
three additianal slots must be filled NLT July 1989. PAEA training officials
amcmfidentthatthethreevacantslotsforlrﬁiawillbefmedby

appropriate participants within the remaining time limit.

. qurtfcrsntistiu,midzhubmsligbw, off-shore degres
training has genarally equated withMMcuidmtiﬂdinﬂn'nrainhg
pm.mnﬁmmtmmwsmm:mmummanmlm.
Training in Bgypt covered marketing, pmd.xctim&rdmralecamysa.xbjects.
Relatively speaking, there seems to be an overabundance of degree candidates
in general Agricultural Econamics.

Bxrept for a mwmumwmmumms.
Agricultral Boonomics programs, degres training “in Statistics has been
limited to India. Qﬂya‘mmhub&lalictdfurlrdiasotar. Even
itthlad:litiaalﬂmuﬂotltm'Im.iAmtmdu expected with
appropriate parttcipmm-,ttntmlotfaxtmhndsmtisticiamseu
inadequatas. There is wide spread feeling that degres training in Statistics
will be inadequate to the needs. Ther. . also concern that the training in
Statistics has been, for the most part, limited to India. There is the
feeling that that training will result in strong thecretical abilities, but
willbeslmtmprractimlamlicztimtedmiqas.



Frevious U,s. degree Training under Aps (Phase I) resulted in ope 2np
and five Masters, two of whom completeq training in 1988. All Six have

Itisdifficulttojudge abjectively, at this time, the extent to which
the in:rusoddngru level of education, particularly through the
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TABLE 1 - lono-Terr Degree Training

PHASE I PHASE II Total
Campleted  On-going/Selected/Open Slot/Total I/II

United States

Ag Econamics, PhD 1 3 - - 3 4
Ag Econamics, MS 3 9 1 - 10 13
m.’ mol m l - - - - l
Stat" m., m 1 - - - - 1
Egypt
Ag/Rural Dvl, MS - 7 1 - 8 8
India . |
Statistics, Ms = - 1 3 4 4
Total, Off-Shore ¢ 19 3 3 25 31
Khartoum
Ag Econamics, Ms = - 12 = Z B
Total, Overall 6 31 3 10 44 50

mz-szmm@m" mletdmﬂmllnlta:lsm_tg

PHASE I (1982-87) HASE IT (1288) Total

Agriculture, General 7 2 9
Agricultural Poonomics 4 - 4
Agricultural Dsvelopment 5 4 9
Bconcmics, Genaral 1 - 1
Econamic Planning 3 - 3
Statisticsg 3 - 3
Camputer Science 3 1 4
Data Processing - 3 3
Remote Sensing 1 = 1

[
~
[y
o
w
~
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RECCMMENDATION: Wish respect to S:tatistics (as well as any otcher pri rizy

fields of study, such as Policy Analysis, Sector Modeling,
etc., within PpaEa requirements), project management should
consider recourse to special non-degree programs of cne or two
semesters in the United States through which appropriate
perscnnel could take courses concentrated in accordance with
the specific needs of the participant in question. USAID
and/cr Chemonics should contact likely universities directly,
asmssary,tomhamngmnufarthcmllmm:of
participants in appropriate study programs. Note that the
courses need not be at the graduate level. |

more students will be selected for 1989. The programs in Khartoum campare
relatively weakly with those at American universities. The quality of local
study, however, caﬂdbegmtlyimvadbysinplypmcnrirg fram the United
Statesarﬂdistrimurgtothesuﬁentsacouectimottexmmwnr
helpful training materials.
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RECOMMENDATION: Working together, “he PAFA and the university utilizing the
advisory services of the Chemanics technical assistance team
should camwile a list of textbooks and other appropriate
training materials for urgent procurement under the APS
project. 'mes,ematerialstobeheldinsudmamme.rasto
provide maximm utilization +o long-term and short-temm
students alike, wheuurragisteradatthemiversityor
enjaged in informal study under the pwoject.

The University of Khartoum is a2 sowrce of valuable insights and
knowledge beneficial to the PAEA. Intheothe.rdimctim,sﬁﬁentsuseme
Pmcapmercenterasarsaucebasefortheirreseam;theytah
advantage, as well, ofotherdataavailablefzmthemm. The Chemonics team
has provided training, pazticularlymdataprming,tovarimsd@am
of the university.

cutstanding matters, such as student quidance, Jjoint training
activities, and improvement of wniversity facilities to meet

training needs, etc.

None of the degree-seeking students have any camnitments o, or have
receivadguidaxufrm,themmﬁthrespct 0 research and special study
activity.
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RECCMMENDATTON ; Particuwlarly yjen “eSpect to those at tne Criversizy of
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institutions, particularly those known through past professional association
or already associated with A.I.D. through centrally-funded projects. The
intent of such linkages would be to develop and provide specific in-country or
an-campus short-term training tailored to Aps project needs.

During Phase I, a series of ln-cmmzy shortcmrseswereconducted
involving topics in marketing, productian, policy, project preparation,

involved in the develament of training activities. Nor is he involved with

local training activities, whether degree programs at the University of
lQnrtamOrslm-camo:ga:uzedwithupatrnuor local technical


http:develcn.dt
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mt:mttnmtiamhugutwnlbe adequate to maintain the present
level and quality of project activity. '

RECOMMPNDATTON: A caplete review of the localumr-uysit:atimstundb.
wmmmmumum respect to its



established through Project Implementation letters ang share
resulting information, as appropriate, with PAEA management:,
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approximately ten. At that time, the paga expects to transfer a considerable
portion of jtg field Operations, along with an appropriate number of its
vehicle fleet, to those regional offices. This transfer of vehicles will
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It has been noted that public transportation in Khartoum, as well ag
that into the interior, is available at relatively moderate prices.  Slocum
did not explore the Possibility of fleet leasing of chauffeured or

repair amd maintenance operations at the PAEA facility. r1f such an
arrangement can not be made with tie dealer, the samg possibility should be
eplored with an Mmmﬁwﬁﬂnﬂumﬁyhmm

In any case, the technical assistance required, as identified in the
Slocum report, should be locally Procured, and if possible Oon a concessionary
basis. one possibility might be to negotiate arrangements with a vocational
trade school, exchanging the availability of tools, parts, facilities and

vehicles in need of maintenance and repair against labor, supervision and
management,
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If necessary, the PAEN motor pool might operate with jtg intermal
resources at the first ang Second echelon of maintenance. Any  repair
operations beyond that would, of breference, be handleq at an outside facility.


http:prOma.mi
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laking 1nto consideration the [oregoing commentary, USAID might wish to
explore the feasibility of alternatives to the recommendations of the Slocum
report  with respect to the maintenance ang repair issue. Subject to
satisfactory resolution that issue, one way or another, agreement ig expressed

with the Proposal to procure additional vehjicles Necessary to meet field
¢xzation needs.

including exploration, ag appropriate, of the alternatives
discussged above, vehicles should be procured to the extent
heeded to meet project field operation requirements., -

2. Motozl:yglm.
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proposad, Specifically with the idlea cf Placing the order WIth the local
dealer for the reasons stated. ‘Ihe zales agreament should adequately  address
assurances with respect to servicing and parts availability,

5. Office Equipment and Furnishings.
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The primary shortcoming of the Chemonics effort has been the prolonged
absence of the (OP/Policy Advisor, whose presence and ocontributions were
highly esteemed and appreciated. Interest in policy research was spurred as a
result of that individual’s efforts prior to his inopportune departure.

The prolonged absence has had a profound negative effect from two
standpoints. First, the policy analysis effort has came to a virtual halt.
Perhaps more devastating, however, to overall project effectivensss has been
the almost complete lack of a cchzzive multidisciplinary effort among the
remaining Chemonics team members and the PAEA project staff with respect to
overall project management requirements. To their credi. the remaining
Chemonics team members have bemabletomhpmgrmwithmeirrwpectiva
Counterparts in their individual fields.

advisor, particularly one mmumuwwmumwm.
hmmaammmmumm teem is
sorely needed. This advisor dundholmwindxti-topolicyamlysh,
wiﬂmtbnhgmnbuudwimmprupandbuiti- or general project
managemant duties.

Short-term assigrment ofapolicyamlyshadvisormldmtb.
amia&invi.otﬂnmdmityminﬂna*wm of adequate
mwwmmmmmmmumm
evolutionary agricultural policy. Te PAPA is not ready to acoer: that
wludmtoﬂumdal.otduiwuﬁwimumimy saxvices
addressing policy amlysis requirements. Short-tarm TA is considered
acceptable for more wll defined, limited tasks such as developing a specific
mdelorp!-cmtmattainimcoam.

Chemonics (Slocum) has proposed the establishment of an additional
position to relieve the COF/Folicy Adviscr of certain administrative duties.



CONCIIISTON: In smmary, the ram is a viable, yet ailin;. organization
with an important mission to pexform. It can profitably
absorb the assistance available from the aApg project. The
latter, despite problems along the way, is poised to realize
its potential, at least, to considerable degree. The primary
shortooming of the project is thelackotaconoertedwill,


http:efectivW.ne
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comon to all parties, to put all the pieces together into a cchesive effare.
There is a lack of interaction and coordination among the various elements of
the PAEA, other GOS agencies, USAID and the Chemonics team. Cammunicatioc. 3
are ineffective. There is no sense of a cammon overriding purpose and
direction. It is essential that appropriate technical assistance inputs fram
Chemonics and/or elsewhere be put into place as soon as possible to assure
required project management guidance and technical advisory services to all
elements of the project.
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APPENDIX A: STAFFING SUGGESTIONS

A number of changes in the Chemonics staff is anticipated over the next
few months. At the same time, a cleare- picture of the work load during the
remaining life of the contract is emerging. Given out understanding of the
likely direction of work and the available resources, we offer our suggestions
for Chemonics staffing.

To improve overall ApS project performance, particularly in policy
analysis, we recamend a realigmment of +he Chemonics team. The current
contract authorizes five long-term positions: Econamic Policy Advisor,
Agricultural Trade and Marketing Advisor, Production Economics Advisor,
Agricultural  Statistics Advisor, and Computer Suppart Specialist. The
contract specifies that one of the long-term advisors be designated Team
Leader, or Chief of Party (COP) as he is custamarily referred to. The
Econamic Policy Advisar served as QOP until his departure due to illness in
early November 1988. The Agricultural Trade and Marketing Advisor was acting
Q0P for more than two months, at which time the rroduction Econamics Advisor
-asamdﬂnmpchxtia,alsomatalponrybasis.

Aside from the disruptions caused by turnover in QOP duties, we believe
the structure of the team is unsound. We reccmmend the addition of a cp
position to the team, resulting in separate positions (and people) for the
Econamic Policy Advisor and the COP. It is not hamanly possible for one
individual to do justice to both functions. Under ‘the revised staffing
pattern, the Folicy Analysis Advisor would continue to work with the Policy
Analysis section of PAEA, while the O°® would intaract with the Director
General and the two departmental directors of PAEA. The 0P would coordinate
and suppart the efforts of the other five team members, assist the PAEA
directors in shaping the agency’s programs, help solve management problems,
and represent Chemonic: in its relations with USALD and U Gos.
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We also recommend an increase in the authorized level of sherz-tem
assistance from the present 10 person-months to 30. This change was
anticipated in the contract, and given the expected demand for short-term

assistance, it would be prudent to authorize the 30 person-months now.

We also suggest a change in emphasis (not necessitating formal changes in
the contractual terms of reference) for the Agricultural Trade and Marketing
Advisor and the Production Econamics Advisor. Both should devote more of
their tims to more directly policy-related work, price policy analysis for the
former, and sector modeling for the latter. There is no clear demarcation
between policy-related and other types of econamic analysis conducted by
PAFA. The actual allocaticn of the advisors’ time will be dependent on the
type of analyses undertaken by PAEA in the next two years and the professional
judgment of the advisors. It would be ill-advised to try to impose any rigid
time allocation a priori.

The new Agricultural Marketing Advisor hopefully would arrive in Sudan
before the departure of Dr. Karuse in June to assme continuity in that
‘position. In addition to advising the Agricultural Marketing section of the
PAEA, the Advisor would take the lead in the program of price policy
analysis. This individual should have practical experience and training in
demand and price analysis, as well as the ongoing functions of the
Agricultural Marketing section, e.g., collection and interpretation of price
and margin data and markst structure analysis.

After the new Agricultural Marketing Adviser has settled in, a shart-term
specialist will be needed to develop a detailed scops of work for the program
of price. policy analysis. The scope should specify the priority camodities
to be studied, the genaral types of models, data sources, and staff time
required, both FPAEA and Chemonics. PAEA staff in long-term trzining should be
encouraged to design their thesis research to fit into the program of price
policy analysis.
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Following are suggested terms of reference for COP, formally called "Tzam
Leader/Senior Project Advisor," and the Econamic Policy Advisor. The latter
is modified slightly from that in the current contract to account for the
overall realigmment of duties among team members.

Team Leader/Senior Project Adviser

The Team Leadar/Senior Project Adviser will be designated by the
contractor, subject to USAID/Sudan and GOS Project Director approval. In
performing duties as Team Leader, the advisor is responsible to the
Director-General of the PAFA and the USAID/Sudan project officer.

As Team Leader he will:

(1) work with the GOS Project Director to coordinate all project
activities;

(2) ensure that annual workplans are prepared by each member of the
technical assistance team;

(3) synt!mizetmirdivimalmﬂ:plamintomwﬂplanfordmpmject:

(4) prepare reports as required in c.2(d)(1):

(5) coordinate an anmual, intmnlalt-nvi-otpmgrmarﬂproblu:'
and

{6) be responsivle for all contractor administrative matters, including
the hiring and training of local staff.

In his capacity as Senior Project Adviser he will be adviser to the -
Director of PAEA and in this capacity will assist the PAEA as follows:
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(1) in collaboration with MANR colleagues and policy makers, identify
major policy issues, data needs and analytical studies to be undertaken; draw
up short- and long-term work plans to design, conduct, and report on such
policy studies; and devise mechanisms for effectively channelling information
to policy-makers;

(2) on the basis of econamic analysis and policy studies, assist the PAEA
to advisa policy makers on development opportunities, investment alternatives
and priorities, and policy trade-offs for the agricultural planning process;

(3) maintain close working relationships with MANR and GOS policy makers
in order to predict and respond ex ante to econmmic policy needs; and

(4) assist the PAEA director and the APS director in analyzing and
resolving institutional management problems both organizational and logistical
which inhibit the realization of project impact.

Economic Policy Advisor

The Econamic: PolicyAdvisorwillbeanalplayneotﬂucontractorwhowill
assist the GOS through the MANR in strengthening its capacity to carry out
priority agricultural policy amalysis and formulation. This advisor will
serve as a direct counterpart to the senior policy analyst in the policy
analysis unit of the FAEA. The level of effoxt for this position is three

years.

The Advisor will assist in the organization and operation of the policy
analysis unit and in determining data gaps which need to be filled by other
project staff. He/she will work with the Director General of the PAEA and
his/her counterpart to develop a process for identifying key policy issues on
which the staff of the analytical unit should focus their work both on
recurrent policy decisions requiring analysis, and special one-time studics to
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assist in formulating new policies or plans in response to irmediate needs of
decision makers and for conveying the results of such analyses to policy
makers. His/her work will focus on the recurrent decision of the GOS dealing
with demand and supply of crops and livestock products, prices of agricultural
products and inputs, and policy issues arising from government interventions
in agricultural markets and trade.

Specifically, the Econamic Policy Advisor will:

(1) provide on-the-job training to the MANR and other staff in the design
and implementation of economic policy studies responsive to the needs of
policy decision-makers; :

(2) undertake analytical studies on the direct effects and distributiocnal
impacts of current and alternative agricultural prices and subsidies;

(3) in collaboration with Sudanese oounterparts, maintain systematic
.indicators on the performance of the agricultural sector and its major
subsectors;

(4) in ocoliaboration with the senior policy analyst, identify needs,
prepare scopes of work for, and schedule short-term technical assistance for
the policy analysis unit, and develop andimplement a training plan for policy
analysis unit staff.
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APPENDIX B: REIATIONSHIP OF ASF AND SERISS

In my discussions with AID and MoA, I developed the impression that the
APS- Project was being samewhat hampered by confusion over the relationship
between SERISS and its ocbjective versus ASF and its abjectives. To a large
extent this can be explained by the history of the APS project. The ASF was
very slow in being developed becausa of the lack of basic photographic
material. When the SERISS project came into being, the ASF was developed as
an integral part of the SERISS project with' the purpose of providing ground
truth data. In the meantime the Agricultural Planning and Statistics Project
(APS) used the frame to select a sample of area segments to provide crop
estimates which as a by product could provide ground truth to the Remote
Sensing Project. The final report of SERISS, published in December 1987,
provided results of the area segment emmeration (area sample) only as the
SERISS project never progressed to the point of making estimates.

The scope of work in the pending proposal to contirue the SERISS project
_called for the Regional Center for Services in Surveying, Mapping and Remote
Sensing, (RCSSMRS) ," to improve estimates of major crops by refining the ASF
which will be recamended in the proposed SERISS evaluation. This may include
re-stratification increased mumber and re-allocation of the PSU’s in various
agricultural sectors, particularly the traditional sector in Kordofan and
Darfur." In other words, the crop estimation under the ASF and Remote Sensing
Project were thought of as a single project rather than as two independent
efforts that coupliment each other by SERISS providing photographic materials
and a frams to ASF uﬂmmum\pwmm:mmtimintomtig
material to SERISS for ground truth. The requirements of an arca sanpling
frame differ it\mdtoprwid.hwmmotacpareasasopposed
toprwidirqgmn'dtruthtoremtesasirg for use in correcting satellite
data prior to generating estimates. If used to provide ground truth only, one
does not have to be as concerned about the efficency of the ASF  as opposad  to
providing an independent estimate with reasonable measures of precision.
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APPENDIX C: SURVEY RESULTIS

The 1986/87 survey placed considerable effort in the irrigated stratum.
The Statistics Division felt that data from the goverrment corporation was
well known and as such it would be a good check to determine the effectiveness
of the ASF methdology. Survey results were, for all proctical purposes,
identical to the government corporation data and as such the Statistics
Division accepted the ASF methodology even though they had been skeptical of
its usefulness. The survey results are presented in Table A along with a
camparison of the govermment estimates based on subjective procedures.

Table A: Sorghum acerage planted 1986/87 and 1987/88, Goverrment estimates
(subjective procedures) and ASF results (cbjective procedures)

Gov. Est. ASF Est. ASF C.V.
Strata (000) fed (000) fed (Percent)
19P5,/87
Irrigated 705 704 6.0
Mechanized 3025 2444 7.8
Traditional 1243 638 29.0
Total 4973 3668 7.3
Mechanized and

Traditional 4268 3082 8.6



- 133 -

Gov. Est. ASF Est, ASF C.v,
Strata (000) fed (000) fed (Percent)
1987/88
Irrigated 711 (Not Sampled)
Mechanized 5315 4272 12.3
Traditional 918 1538 32.1
Total 6944
Mechanized and
Traditional 6233 5810 12.4

Source: 1986/87, December 1987 SERISS Publication _
1987/88, Govermment Estimate, Agricultural Situation and Cutlook

Report
1987/88, Resident Statistical Advisor pulled from various.printouts
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The traditicnal subsector accounted for 20 to 26 percent of the sstisate
and nearly 50 percent of the variance. It should be recognized that the final
sample size in the traditional area was substantially less than planned due to
the absence of adequate photo coverage. The 1987/88 survey results were
similar to those achieved in 1986/87. Same changes were made in the sample

size. Changes were limited due to the availability of low level photography.

The Chemonics Statistical Advisor and I were able to summarize data on the
fcgr major crop areas planted by Province for the 1987/88 survey as follows:

Table B: Sorghum and Millet planted area, 1987/88 crop year by Province.

Sorghum Millet

Area C.V. Area c.v.
Province 000) fed Percent (000) fed Percent
Kassala 1853.7 9.2 - -
B. Nile 1912.8 25.4 - -
S. Kordofan 606.8 19.4 220.5 8.4
N. Kordofan 463.5 38.3 2631.6 16.6
S. Darfur 451.1 69.7 950.9 43.2
N. Darfur 522.1 63.5 1486.3 33.0
Total 5810.0 12.4 5294.3 14.6

Table C. Sesams and Ground Nuts planted area, 1987/88 crop year by Province.

Sesame Ground Nuts

Area c.V. Arca C.V.
Province (000) fed Percent (000) fed Percent
Kassala 137.6 20.9 - -
B. Nile 132.6 14.9 - -
S. Kordofan 126.5 46.5 169.8 80.2
N. Kordofan 2548.3 22.2 744.3 38.0
S. Darfur 75.2 50.8 467.1 39.9
N. Darfur 16.6 100.0 - -

Total 3036.8 18.8 1381.2 26.4



- 135 -

The last four provinces listed in the preceding tables essentially -aje up
the traditional agricultural sector. Tables B and C clearly point ocut the
large c.v.’s for provincial estimates.

It should be noted that many of the estimates are based on very small
sample sizes. One also has to use the results with extreme caution since many
sample segments were lost because of failure to cbtain low level photography.
These small samples do not represent the population from which they were drawn
and the c.v.’s are not stable.

Table D provides the population and samples sizes by province. The
overall sampling rate is approximately one-tenth of a percent. B

Table D: Number of sampling units in the population and sample by province.

Population Sample
No. No. No. No.
Province PSU’s  Segments PSU’s  Segments
Kassala 754 754 48 48
B. Nile 1169 1169 30 30
S. Kordofan 1043 11496 28 47
N. Kordofan 2260 54252 23 88
S. Darfur 1284 30816 2 22
N. Darfur 1230 29250 1n 32
Total 7740 128007 152 277
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APPENDIX D: SAMPIE SIZE RBEQUIRED TO PROVIDE AN ESTIMATE OF 10 DPIRCENT
SAMPLING ERROR AT THE PROVINCIAL IEVEL, SORGHUM AND MILIET

PLANTED AREA
ASF C.V.% PSU Segment Sample Size Required
Province (000) Ac- Expec- Sample Sample Qurrent Adjustedl

fed tual ted Size Size PSU Segments

Sorghum Planted Area:

Kassala 1853.7 9.2 8.0 48 48 70 70 70
B. Nile 1912.8 25.4 10.0 30 30 194 194 194
S. Kordofan 606.8 19.4 10.0 21 21 79 79 79

. 7 26 26 104 52
N. Kaordofan 463.5 38.3 10.0 23 88 337 1348 674
S. Darfur - 451.1 69.7 10.0 12 32 582 1746 1164
N. Darfur 522.1 63.5 10.0 11 32 443 1330 886
Total 5810.0 12.4 4.5 152 277 1731 4871 3119

Millet Planted Area:

S. Kordofan 220.5 8.4 8.4 21 21 21 21 21
7 26 14 28 28
N. Kordofan 2631.6 16.6 10.0 23 ' 88 63 252 126
S. Darfur 950.9 43.2 10.0 12 32 224 672 448
N. Darfur 1486.3 33.0 10.0 11 32 120 260 240
Total 5294.3 14.6 6.0 74 199 442 1333 863 2

1/ see the explanation that follows.
2/ total for 6 provinces is 863 + 70 + 194 = 1127
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The adjusted column was developed after looking at the contrituticn =5
sampling error from the 2 stages of sampling used in the traditional sector.
Under the current procedure the second stage sample (segments within Pp.s.U’s)
was increased tc 4 in South and North Kordofan and 3 in N. and S. Darfur in an
attempt to reduce sampling error. The following analysis of the contribution
to the total sampling error came almost exclusively from the between P.S.U
contribution. This implies that very little gain can be achieved by
increasing the second stage sampling fraction.

Between Within
Variance Variance
Province Var (y) Component  Camponent
S. Kordofan 23.6 23.2 .4
N. Kordofan 10.69 10.66 .03
S. Darfur 104.2 103.9 «3
N. Darfur 126.0 124.9 1.1

Based upon the preceding information, the adjusted sample size asssumed
limiting the second stage sample to 2 segments per P.S.U. In all probability
selecting only one segment per P.S.U. would be more nearly optimm with the
current frame. However, the between P.S.U. cost is quite large and requires
substantially more vehicles as compared to the within P.S.U. cost. These
caponents of cost data are not available. Also, the mumber of vehicles
available for data collection is a limiting factor. ; I,thexefore, decided to
use a second stage sampling fraction of 2 of 24 segments.

Altermatively, miilet is the major crop in the traditicnal sector. One
could argue, reascnably, that we would cbtain millet at the 10 percent level
and let: sorghum fluctuate. This then provides the following results for

sorghum planted area:
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Province ASF C.V. Sample size
(000) Fed PSU Segments
Kassala 1853.7 8.0 70 70
B. Nile 1912.8 10.0 194 194
S. Kordofan 606.8 19.4 28 56
N. Kordofan 463.5 23.1 63 126
S. Darfur 451.1 16.1 224 448
N. Darfur 522.1 19,2 120 240

Total 5810.0 5.4 699 1134
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The follewing table sets forth the sample sizes needed to achieve a 10 percont
level of precision at the provincial level for sesame and groundnuts.

ASF C.V. Sample Size Sample Size Required
Province (000) Percent pPsuU Segment CQurrent Adjusted
fed Act. BExp. PSU Segments

Sesame Planted Area

Kassala 137.6  20.9 10.0 48 48 210 210 210
B. Nile 132.6 14.9 10.0 30 30 67 67 . 67
S. Kordofan 126.5 46.5 10.0 21 21 454 454 354

7 6 151 605 302
N. Kordofan 2,548.3  22.2 10.0 23 88 113 452 226
S. Darfur 75.2 50.8 10.0 12 32 310 930 610
W. -Darfur 16.6 100.0 10.0 11 32 1,100 4,400 2,200
Total  3,036.8 18.8 8.4 152 277 2,405 7,118 4,136

Groundruts Planted Area

S. Kordofan 169.8 80.2 10.0 21 21 1,35 1,350 1,350

7 26 450 1,800 900
N. Kordofan  744.3 38.0 10.0 23 88 332 1,328 664
S. Darfur 467.1  39.9 10.0 12 32 191 764 182

Total 1,381.2 26.4 6.5 63 167 2,323 5,242 3,296
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TRAINING PROPOSAL DEVEIOPED BY THE RESIDENT STATISTICS ADVISOR,
CGHEMONICS.

1. ORGANIZATION

The Department of Agricultural Econamics and Statistics of the PAEA
is responsible for campilation and publication of all agricultural
statistics and for carrying out various agricultural surveys. The
AMricultural Statistics Division (ASD) is one of the several units of
this Department and it is in charge of conducting part of the crop
statistics produced by the Department of Agricultural Economics and
Statistics. B

The data collection systems applied by the ASD vary considerably
between crops and also public organized and private sectors and it could
be divided in three main methods: ’

b.

c.

State Corporation: Objective crop acreage coms from their
records. Reporting yields is usually subjective, except for
cotton that is cbjective infarmation from the records too.

Aricultural Inspectors: Their main duties are the regulation
of land use, but they are also responsible for reporting crop
area yisld for private sector within their jurisdiction. In
this information they use puely subjective cbessrvations,
judgment and rwﬁmtan,laddxqwkhﬂo:torm
training and/or instructions. '

Crop Surveys: ForﬂninportantcmpabasedintheASF
methodology. . The 1988/89 <xop area survey is being conducted
for the mechanized and traditional sectors. Then a subsanmple
isselectadtocnrzywttmcmpcutthgtoestimate
cbjectively the yields.
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v s . i _ . i )
TC acconpliisn Wne adove activities the ASD has 91 woridng  persommal

with « oI <them classified as High Staff, 26 Inspectors, .7 Agricyl-ural
Technicians, and 44 Enumerators, organized in four sections as follows:

i. Sampling Section: Take care of the sampling design, selection
and estimation, field data collection and supervision, data
analysis. It has 71 persons (the head of the section, 9
inspectors, 17 agricultural technicians and 44 enumerators).

ii. Sampling Frame Section: Their activities are the ASF
construction, survey design, research material preparation
(questionnaires, manuals, etc.), editing and cdding, data
imputation, analysis. There are 8 persons (the head of the
section and 7 inspectors).

iii. Printing ard Documentation Section: Preparation amd
distribution of the ASD publications (yearbock of Agricultural
Statistics, Qurent Agricultural Statistics, Agricultural

' Situation and Outlock). There are 9 employees (the head of the
section and 8 inspectars).

iv. Computer Center: Provide oomputer processing service with 2
persans.

The chief of the ASD mamages and coordinates the technical and
administrative wark of the entire Division.

Besides there are 11 persons (10 wamen and 1 man) hired like
emmerators but doing clerk activities for all the Department of
Agricultural Econcmics and Statistics.
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The following table shows the education level of the ASD Stafe:

TARLE 1

ASD PERSONNEL BY EDUCATION LEVEL

EDUCATION LEVEL NO. %
1. Post Graduate with Diploma or Msc 9 , 9.9
2. BSc in Agricultural Sciences 21 23.0
3. Agricultural Secondary School Graduates 17 18.7
4. Secandary School Graduates 22 24.2
5. Intermediate School 22 24.2
Total 91 100.0

The first group (9.9%) includes university graduates with high
studies in statistics. Most of the group are graduates from ISPC (5
perscns) and 2 of them hold MSc in Social and Econamic Statistics and
only cne persan holds a diplama in camputer science. The other Msc and
diplamm holders are from differsst comtries (4 persons) like London,
Cairo, Ghana and Romsnia. The second graup (23.08) are oraduated from
faculties of agricultire mainly from Khartom and Cairo universities.
Most of this group had attended domestic courses in statistics arrarged
by the PAEA or other agencies such as USAID.

No reqular statistics courses have been arranged for the remaining
groups (3, 4, 5), except those cnes conducted each year in the APS prior
to the agricultural survey start. There are many persons with long
experience in data collection in the field and most of them lack adequate
erglish language knowledge.



It is possible and necessary to provide a short training program
during the remaining life of the APS project. The table 2 shows the
training courses proposed for the ASD of the PAEA.

TABLE 2

SHORT TRAINING PROGRAM IN STATISTICS FOR THE ASD

NO. OF DURATION PLACE
PERSONS (WEEKS)

1. Survey Design and Research 20 2 Khartoum
Material Preparation

2. Data Collection 20 2 Khartoum
3. Editing, Coding and Data Analysis 20 2 Khartoum
4. ASF 20 4 Khartoum
5. Training Abroad 8 4.3 USsA

6. Sampling Methods 2 8.6 UsA

7. Photo Interpretatica 4 12 Kenya

8. ISPFC One Year Training 2 104 USA

9., Study and Orientation Courses 4 17.2 USA & other

countries




d.

Survey Desizn and Research Material Preparation: Tnis ccursz wooll
deal with the planning of survey like objective and szcoe
formulation, variable definitions, methodnlogies, budgetting,
activity programming, questionnaires and auxilliary form design,
instruction manuals, etc.

Data Collection: It will provide the tools for training the field
staff (emmerators, supexvisors, etc.), field organization, data
collection procedures, supervision and quality control systems.

Editing, Coding and Data Analysis: The preparation of the data for
camputer processing and the analysis of the intermediate and final
results.

ASF: This course will teach on basic area sampling theory like,
sample size, stratification, sample size, sample allocation amd
selection. PSU construction and Segment Division, estimation
procedures.

Photo-interpretation: It will deal with the use of cartographic,
aerial photography and satellite imagery for in the ASF system.

The first four courses will be held in Khartoum, Sudan starting
during the dead mwy)ottlsss. There arc US
institutions that conduct this kind of training or it would be more
feasible and easier to hire a conmulting firmm and/or consultants
with good know-how in the specific field of agricultural statistics,
specially in ASF, with Sudanese  experience. The
photo-interpretation course could be hald in the Regional Center for
Services in Surveying, Mapping and Remote Services in Nairobi.

Two persons will be selected fram each of the first four
courses to travel to the USA to get anr-the~job training in the
current agricultural statistics activities, specially at the USDA
national and state facilities.



Twe addicional persons from the ASF course will be sent w5 <ne
University of Michigan Summer course (2 months: July-August) to
take sampling methods program at a higher academic level.

The High Staff will have the needs of orientation visiting USA
institutions dealing with ASF, remote sensing and objective
measurement techniques. It would be very useful to combine these
visitstosanadevelopingca.nﬂ:ywﬁd:qinthisapproadx.
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APPENDD: F: PERSONS CONTACTED

USAID/Khartoum

Frederick Gilbert, Acting Director

Sidney Chermenkoff, Acting Deputy Director
sary Bayer, Supervisory Agriculture Development Officer
John Mullenax, APS Project Officer

Brian D’Silva, Program Econcmist

Racuf Youssef, Chief, Project Operations
George Ghaobrial, Agronomist

Tahir Quadri, Forester

Mohamed Abdul Rahman, Agriculture Econamist
A/Moneim E1 Obeid, Agriculture Program Analyst
Tony Pryor, Project officer

Ministry of Aqriculture and Natural Rescurcis

Dr. Musa Mohamed Musa, First Undersecretary

PAEA
Dr. A.M. El Sheikh, Director General
Dr. Abdel Razig El Bashir, Planning and Policy Analysis Directar
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APPENDIX G: SUMMARY OF RECOMMENDATIONS

Chapter IIT - Technical Assistance: Plans and Progress

D. local Techmical Assictance

RECOMMENDATTON :

RECOMMENDATION:

.LC. what If?

That PAEA imnpediately implement the Universitcy cf
Khartoum component cf the APS project. (p. 17)

That the research grants program be implemented as socon
as possible. (p. 17)

Adoption of a process focusing on specific aralytical
concepts ard models, rather c¢han generalized rpolicy
issues. (p. 18)

Chapter IV - The 1989 Work Flan

That Chononics and PAEA jointly plan for the retention of
computer specialists and the training of PAEA staff to
further strengthen tha Computer Cemter. Benign neglect
could w2ll destroy what is now a very successful
endeavor. Explicit support from USAID would be helpful.
(p. 24)
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RECOMMENDATTON : That USATD approve the ¢asks in the Camputer Center
section of the 198¢ Work Plan. (p. 24)

C. Adgricultural Statistics
RECCMMENDATION : That USAID approve the Agricultural Statistics section of
the 1985 Work DPlan with the proviso that the tasks be

modified in accordance with the evaluation. (p. 25)

D. Agricultiral Marketing

RECCMMENDATTION: That USAID approve the Agricultural Marketing section of
the 196¢ Worl: Plan. (p. 26) '

E. Produxction Foonomics

RECCMMENDATTION: That USAID approve the Production Econamics section of
the 1989 Work Plan. (p. 27)

F. Policy Analysis

RECOMMENDRTTON: That USAID approve the sscord, third™ and sixth tasks in
the Folicy Analysis Section of the 1989 Work Plan. (p. 28)

RECOMMENDNTTON = That PAEA, with the assistance of Chemonics, decide as
soon as possible whether to proceed with the seventh task
in the Folicy Analysis section of the 1989 Wcrk Plan, and
that USAID concur in a timely fashion if it agrees. (b.
29)



G. Price Analysis

RECOMMENDATTION: That PALA, with the assistance of Chemonics, consider
replacing the fourth, £ifth and eighth tasks in <he
Policy Analysis saction of the 1989 Workk Plan with an
integrated program of price analysis, and that USAID
concur with said program in a timely fashion if it
agrees. (p. 30)

H. Sector Model

RECOMMENDATTCR That I2XA, with the assistance of Chemonics, USAID and
others, mxdnrmgxmthnmmdnlmtasm irto a
single effort to deavelop an integrated modal. (p. 32)

I. Summry and Conclusions

RECOMMENDATTICON That PAEA develop a "Strategy for the 1990s" to more
effectively quidse long tem development of PAEA and
related institutions. (p. 33)

RECOMMENDNTTONS That USAID formally approve the 1989 Wexk Plan. (p. 34)
RECCOMMENDATTON: That a Work Plan for the period from January 1, 1990 to

end of project be prepared, reviewed and approcved no
later than December 1989. (p. 34)



Chapter V. - Agricultmral Statistics

C. Problem Areas

RECCMMENDATION

Futwe training and devalopment of the ASF should
consider building a stxeng technical base in the
Statictics Civisien consistent with time constraincs. (2.
47;

D. SERISS Extension

RECCMMENDATTCN:

RECCMMENDATTON :

RECOMMENDATYON :

The precading list of tasks for the SERISS extensiar: is
recarmerded. (p. 50) '

Discontimie ASF data collection in N. Kordofar, N.
Darfur, and S. Darfur unless adequate segmentaticr and
locatic': can be cbtained for ail selected PSUs. (p. 52)

Tagks _1-9: These tasks should be dropped if data
collection is discontirued in N. Kordofan, N. Darfur, and
S. Darfur. (p. 52)

Tasks 10-13: If data collection in N. Kordofan, N.
larfur, and S. Darfir is discontinued, a decision on
whether to contimue these efforts in the mechanized
strata is worthwhile. If the dacision is to continue
with tasks 10~13, then ASF data collection should be
rasumed in the irrigated stratum. (p. 52)



E. Design Improvements

RECCMMENDATION :

RECOMMENDATTON :

RECOMMENDATTON:

RECCOMMENDATTION:

The feasibility study should be conducted in 2 replicates
(2 » 12) in S. Daxfur axd 3 replicates (2 = 10) ia M.
Darfur. (p. 56)

Review the restratification of North and South Derfu-.
If the review irdicates an overall improvement then the
same restratificaticn shoul@ be carried out in North and
South Xexmicfan. The SERISS extension cculd be set up <o
collieborave on the review and if the results are cositive
provision made to carry out the work in Kordofan. (p. 57

-~

Develop and field test a step by ctep procecurs to select
segments within PSU in tha field. (p. 59)

The PSUs in tha mechanized strata should be subsampled
for data collection purposes. (p. 60)

Select 2 small point sample in the non-agricultural
stxatum for inclusion in subsequent surveys. (p. 60)

Activnlyaukmtmmmﬂtopmv@a
scaled sagment sketch to the emmerazor of sufficient
size to racilitate drawing tract ard field boundaries
during the interview. (p. 61)

Check the availability of low level photography of 1960
vintage. It may bc helpful in locating segments ani for
emmeration purposes. (p. 61)



F. Specific Issues

RECOMMENDATTON :

RECCMMENDAT X! :

RECTMMENDATION:

Continue selecting replicated systemazic samples. (. €5)
The training program as descrited in Appendix E should be
carrisddl cut with the entire sta’f of Statistice Divisian
in so far as it is possible to de so. (p. 70)

The field manual shoul?d be rewritten ‘.:akl.ng ints  ecccunc
the experience that has been gained. The revision zhawld
lay cut the procedures that are to be followed and
soluticns %o umisual problems that may arise. Steps
should be taken to insure that proper field and
emmeration procedures are foullowed. (p. 70)

The enmeratar training schoal that is canducted pricr ta
each survey should be rore structured. (p. 70)

Prcvicde a check shuet for each segment und have it sent
to the Central office with the campleted questionraires.
The pumixse of the check cheet is to list all tracts in
the segmant, obtain the total area of all tracts amd
campare it to a measmired area cbtainable from the survey
matariai. The erumerator should rechec): scme interviews
if the land area measured and reportad differ kv more
than 2 given level (fcr exarple S percent). (». 70)

Continue development of data processing with more
emphasi: o camputer edits and master records, and
develco procedures to handle individual segment expansion
factors. (p. 70)
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RECOMMENDATTON:

RECOMMENDATION:

RECOMMENDATTI (N

The <ror cutting survey is providing valuable information
with 1:uscnable levels of precision. I should be
continue ! (p. 73)

The cror cutting sample fields should be selected on the

exparded pasis which requires Separate acreage and —rop
autting curvays implyine going to the field twica. (v, 72)

Select tt: desired mmber of Crop cutting samples with
probability proportional ‘o size if acreage ard crop
cutting surveys are ~anducted at the sane time thereby
elimiratiys; pctential bias of small fields. (p. 76)

Davelop i eramerator wanusl showing all the procedures
to be vzad in locating &rﬂlaymgmtthecrrpc.rttm
plots. over the Procedures carefully in the survey
training school. Thie would help in holding non-sampl ing
errors to & ninimm. (p. 76)

A =all study should be conducted to determine the
stabiiity of moisture content of the grain. It is
pu—ihloﬂntcm\mldmtoutiliz‘fuudhﬁat
drying emipment so ﬁnttb.aigmmmuadjusudto
a stancarc moisture content. (p. 76)

Determine the amount of land in the ASF that does rwt
balony to an  irrigation scheme managed by a corporaticn.
Additional samples should be selectad and included in
subsequer:t surveys. (p. 79)
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RECOMMENDATION: Contact the irrigation schemes and document the quality
cf the avrea data and the cottan and wheat producticn
cazi. (p. 79)

RECOMMENDATTION: Determine how the irrigation schemes estimate vield of
sorghum and groundnuts and evaluate their procedures.
Perhaps the Statistics Divisicn can work with the schemes
to standardize tneir procedures ard assure itseli of
obtaining reliable consistent yield data. ' Othervwise, one
should contimue cvop cutting in the irrigation schemes
for tnese two crops. (p. 79)

RECCMMENDATTION:: Thousht should be given to developiiy an estimaticn
procecure from the nationzl perspective. The essential
clements of such a a procedure should be developed and
then followed. (p. 81)

Chapter VI - Orcanizational, Manacement and Training Yssues
A. Folicv Linkageg

RECCMMENDRTTON: Due to the abwicus owerlapping interests in the
collection of data concerning irrigatsed agriculture, PA=A
and USAID should assure coordination of the two USAID
activities implemented through the o difierent
ministries. (p. 88)

RECOMMENDATTON: The FAEA should erdeavor through APS project support to
achieve a broad and thorough analyticail coverage of the
entire irrigated subsector. (p. 88)



RECCMMENDATICN:

RECCMMENDATIO

RECCMMENDATICR

The PAER sheould, with APS procject irmput, conduct iiaison
with all appropriate crop cormorations, as necessary, to
cover with its sectorial analveis wrbrella the entire
scope of traditional agwiculture, mechanized agriculturs
arxd livestock entexrprise at the comprenensive rational
level. (p. c8)

The ARS project axd its technical assistance inputs
should assist th: PARA explore the need for, andl the
feasibility of, establishing appropriate mecharisms for
fostering agricultural policy aralysis and determination.
(p. 89)

PAFA should implement, as soon as pcssible, cooperative
activities with respect to shudent a%fairs, research
requirements, joint training activities, etc. (p. 90)

The campetition and award of research: grants should be
addressed in the ccntext of the university’s relationshio
with PAEA. Considaration should be given to tying the
ressarch grant program to the FAFA publication initiative
suggested later in this paper. (p. 90)

While PAFA enjoys a good reputation with IBRD and FAO,
utilizing the Chemonics technical assistance team, as
appropriate, PAFA should take pains to foster its
relationahiip with these entities. (p. 91)
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B. PAEA Internal Organization

RECOMMENDR!'ICN :

RECOMMENDATTCHN:

RPCOMMENDATION

USAID prciect management shouid be represented, at least,
at swecified sessions of the project steering camritzee,
not only to put forth in full quorum USRID views, but to
assess GOS implementation intentions. Therefore, USAID
should make the appropriate demarciie to assurs said
participation. (p. 93) '

The Camuter Center does and should provide services
broadly to the PAEA as whole. It should be located
organizationally within PAEA accordingly. (p. 95)

That Chemonics give greater attention to in-depth
technical assistance and guidance to enhance ‘tha
functioning of the Policy Analysis Section, with special
attertion being given to its QIT requirements ard the
integration of its work into the activity of other units
within the PAEA. (p. 96)

The Monitoring and Evaluation Section should be
strangthaned and eploitad for the dissemination of
information dariving from the project implementation
eperiance. This data would represent valuable inpat to
the pelicy dialogue. (p. 97)

The planning and monitoring sections should be inteqrated
into the APS project with their work ccordinated within
the PAFA to contribute to the conmon cause. Appropriat
technical assistance and QJT should be afforded tc the
persamnel of these two sections. (p. 99)



RECCMMEND® TION:

RECOMMENCATION:

The PARA with APS project support should take appropriate
action for strengthening its field apparatus. Tiaining
and logistical requirements shauld be included in that
effort. (p. 1971)

Mcre coordination is needed among the various sections,
which function independently from, and frequently
ablivious +o, the work of each cother. FAFA efforts need
to be brought under contrrl thrawh intermal :lanm.ng ard
progress reports. There should ke better cocrdination of
work assignments assuring cammon knowledge of Lase data

and mocdus cperandi. (p. 102)

There is a nead for in-house editorial review of
oublications. To assure uniformity of content and format
and to oavoid errors, oversight and duplication of effcrt,
all substantive PAEA documents in preparation should ke
identified to all sections at the outset of research and
subiected to an internal review and clearance precedure
prior to ixiblication and dissemination. (p. 102)

The Chamonics team should be prepared to assist the PAEA
organize and hold seminars for the purpose of
disseminating the findings of studies undertaken by the
PARA. (p. 103)

The FPFAEA with APS project support should make a
datermined effort to develop an expanded program  of
publication and dissemination of documentation cavering
the national adgricultural sector, including that
emanating fram cmpetitive research grants. In
corijunction with this  recommendation,  the idea of



officially creating a Cocumentation Center within PAEA
should be explored. High priority should be given to the
use oI APS project resources to these erds. (. 104)

C. The fraining Program

RECOMMENDATICN :

With respect to Statistics (as well as any other priority
fields of study, such as FPelicy Analysis, Sector
Modeling, etc., within PAEA requirements), croject
management should consider recourse to special non-deqres
Prcgrams of one or two semesters in the United States
through which appropriate persarnel could take courses
conoan-vated in accordance with the specific needs of the
participant in question. USAID and/or Chemonics chould
certact likely universities directly, as necessary, to
raka arrangemer+s for the emrollment of participants in
appropriate study programs. Note that the courses need
not be at the graduate level. (p. 108)

Whare necessary to accommodats ohaxrvise highly desirable
candidates, thers should bs 1liberal recourse to English

language training (EIT) in comjunction with the special
technical stidies. (p. 108)

Working together, the PAEA and the university utilizing
the advisory services of the Chemonics technical
assistance taam should campile a list of textbooks and
other appropriate training materials for urgent
procuremant undar the APS project. These materials to be
held in such a manner as o provide maximm utilization



RECOMMENDATTION:

- }QO'

to long-term amnd short-term students alike, whether
registered at the university or engaged in informal study
urrier the proiject. (p. 109;

A renewed and continuing diaiogue is needed to improve
the training benefits to be derived from that
relationship. Action shcald be taken, as soon as
possible, to address outstanding matters, such as student
guidance, joint training activities, and ' improvement of
uriversity facilities to meet training needs, etc. (p.
103)

Perticularly with respect tc those at the University of
Khartoum, the students should be cbliged to maintain
close contact with the PAFA and should chocse research
and study topics from lists of priority items identified
to them by the PAER. Corresgondence should be maintained
with faculty advisors of the ofr'-shore participants with
a view towards providing similar guidance to, and
receiving comitments from, ‘those  students. The
Chemonics advisors should play an important role in
providing direction to that effort. (p. 110)

An active program of short courses is noeded cavnrmg the
entire breadth of topics involved in sectorial policy
aralysis and plamning. Such programs should be developed
for imglementation through local workshops as well as
more in-depth training off-shore. Off-shore short
courses should address specific needs; even especially
arrarngged, if necessary. The University of hartoum
shculd be involved in the conduct of local short courses
to the extent possible. (p. 112)



RECCMMENDATTON: USAID and Chemonics should take appropriate acticn to
Supply and discuss with the PAFA training announcements
routinely available through A.I.D. and Amarican
educational channels. They should also endeavor to
develop instituticnal linkages with appropriate
institutions, particularly thosa known through past
professional association or already associated with
A.I.D. through centrally-funded projects. The intent of
such linkages would be to develop and provide specific
in-country or on-campus short-term training tailored to
APS project needs. (p. 112)

RECOMMENDATION: USAID and PAEA should provide the management leadership
and guidance necessary to assure the implementation of a
camprehensive  short-term technical training program
mesting the professional needs of the PAEA staff, which
emphasizes inputs fram the Chemonics technical assistance
team, tha University of Kiartoum and institutional

lationships with American schools. (p. 114)

D. Project Muministration and Iogistics

RECOMMENDATTON: A camplets review of the local currency situation should
be undertaken and appropriate decisions made with respect
to its utilization and longevity of availability. The
results of this review should be disseminated to, and
urcierstood by, all parties concerned. (p. 115)



RECCMMENDATION::

FECCMMENDATTION :
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USAID should conduct an intermal review of dollar account
expenditures, commitments and availabilities, as wzll as
the extent to wnich commitments have Lkeen specified arj
established through Project Impiementation Iettesz and
share resulting information, as appropriate, witn TAFA
maragement. (p. 116)

The APS Project Administrator’s actual responsibilities
and authorities for independent administrative &action
within the framework of the PAFA ccmmand "stmcture-. and
organization require further clarification and
uncquivocal specificatiaon, particulerly with respect to
his position in relation to that of the Director Gonerul
of the PAEA. (p. 116)

Subject to resolution of the maintenance and repair
issuz, including exploration, as appropriate, of the
alternatives discussed above, vehicles should be proccured
to the extent nesded to meet project field operation
requurements. (p. 120)

Frocurement of printing equipment and materials proposed

in the Sloam report should take place without delay.

However, the neeads described in the Sloam report should

be reassessed for possible additional needs in the light

of any expansion of PAEA’s publication program

contemplated in the aftermath of the recammendation to
Tt effect made elsewhere in this report. (p. 121)

Instead of establishing a Chemonics Project Director
position, a separate COP position should be established.
See Arpendix A for the evaluation team’s staffing
suggestions. (p. 123)





