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IMPROVING METHODS FOR POVERTY AND FOOD INSECURITY 
MAPPING AND ITS USE AT COUNTRY LEVEL (GCP/INT/761/NOR) 

Fmal Report of eiAT FAO Letter of Agreement 
26 September 2001 - 25 September 2002 

1 Introductlon 

The Food and Agnculture OrgaruzatiOn (F AO) provided the Intematwnal eenter for 
Tropical Agnculture (eiAT) and partners With fundmg to manage and carry out country 
level case studies on poverty and food secunty mappmg for eigbt developmg countnes 
Tius report presents the results ofthe first year of our multl year partnership With FAO 
and the Global Resource Inventory Database (GRID) Arendal under the Norway funded 
proJeCt entltled Improvmg Methods for Poverty and Food Insecunty Mappmg and 
Its Use at Country Leve! (GCP/INT/761/NOR) 

The report structure follows the SIX outputs speclfied m the ongmal letter of agreement 
(LOA) between FAO and eiA T Part 11 ofthe report discusses the call for proposals the 
review process and the fmal selectJ.on of the eigbt case studies as planned m the LOA Part 
III presents the efforts of all project partners to mcorporate and employ cuttmg-edge 
poverty and food secunty mappmg methods Parts IV V and VI discuss our efforts to 
ensure that the eigbt country case studies nnplement an Internet commurucatJ.on strategy 
designed to nnprove our knowledge of poverty problems and share our techmques With 
others mterested m usmg these or Similar technologies 

The report concludes With sorne comments about proJect progress so far and a perspectlve 
on the next 2 years of the prOJect Appendices on the status of the proposal development 
process case study progress to date and a contact hst for all the eonsultatJ.ve Group on 
IntematJ.onal Agncultural Research (eGIAR) professwnals workmg m the proJect follow 
the concluswn 

11 Report of Country Case Study Selectlons 

The Steenng eommittee (Se) and the ProJect Management Group (PMG) ofthe 
FAO/GRID/eGIAR Poverty Mappmg ProJect chose eigbt proposed country case studies 
to be supported by the proJect (F1gure 1) The proposed studies were chosen after a call 
for proposals mtemal and extemal reviews a methodolog¡caJ workshop and a revlsion 
process 

Shortly after the proJect LOA was signed eiA T drafted a call for proposals that was then 
sent out to the PMG and the proJect se The Se and PMG made comments and 
suggestwns that were subsequently mcorporated mto the call for proposals (Append1x A) 
The call for proposals asked proponents to place particular emphasis on the research 
questwns Irntially formulated m the larger prOJect proposal funded by Norway 
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Proponents were asked to follow a set of entena for selectmg the country for the study 
that would g1ve the collectJon of case stud1es geograph!cal balance and methodologJcal 
mnovatwns The proJeCt sought case stud1es m !me w1th the larger food secunty goals of 
the World Food Summ1t (WFS) and FAO Nme COlAR centres submltted case study 
proposals to be cons1dered for fundmg 

F1gure 1 

\ L7 
Mex1co 
CIMMYT 

Ecuador 
CIAT 

Syna 
ICARDA 

N1gena 
liTA 

Kenya 
1 1LRI 

MalaWJ 
IFPRI 

• 

Bangladesh 
rl IRRI 

Sn Lanka 
IWMI- ~_. 

Case Study Countr1es 

The case study countnes and the ConsultatJ.ve Group on InternatJonal 
Agncultural Research (CGIAR) centre carrymg out the study 

The proJect Implemented an mternal and externa! rev1ew process to select proposals for 
fundmg In addJtJon to selectmg the stud1es to be funded the rev¡ew process encouraged 
proposal revJsJon to steer the proJects towards mcorporatmg mnovatJ.ve methodologJes 
and communJcatJ.ons strateg1es servmg larger proJect goals John Weeks of San D1ego 
S tate Uruvers~ty Andrew Nelson ofthe World Bank and Norbert Henrunger ofthe World 
Resources Insutute were employed as externa! rev1ewers to evaluate each of the mne 
proposals We asked them to rate each proposal accordmg to specdied entena, to rank the 
proposals from most to least deservmg of fundmg and to make specdic suggestwns on 
how each proposal could be 1mproved 

The SC and PMG dec1ded that a workshop on food secunty and poverty mappmg 
methodology could help our emergmg network share methods and could also 1mprove the 
country case stud1es The workshop was held m Apnl2002 at FAO headquarters m 
Rome Geograph1c mformat1on scJentJsts from each CGIAR study proponent attended the 
Rome workshop FAO and GRID made presentatwns on the1r parts m the larger Poverty 
Mappmg ProJect John Weeks prepared a semmar on spatJal analys¡s and mterpolatwn 
methods for poverty data Study proponents gave short presentatwns on theu proposed 
study The workshop functwned as a mechamsm for case study proponents to learn new 
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methods make suggest10ns on proposed proJects and exchange Ideas on how to map food 
secunty and poverty 

Dunng the Rome workshop the SC and PMG dec1ded to make a comm1tment to secure 
fundmg for all rune proposals To date fundmg for e1ght of the rune proposed proJects 
has been secured Cons1deratwn ofthe Cluna case study has been mdefirutely postponed 
The rev1ew process turned out to be much more 1mportant m rev1smg and Improvmg 
proposals than for selectmg the ones to be funded 

111 Report of Country Case Study Methodolog1es 

One 1mportant goal ofthe case stud1es IS to apply mnovative methods to food secunty 
and poverty mappmg ProJect resources were used to estabhsh the proposal process to 
employ externa! experts to adv1se us on methods and to develop the methods workshop 
descnbed abo ve Tlus sectwn g1ves an overv1ew of sorne of the methods that Will be 
employed by the case study researchers to help us bnng mnovative methods to food 
secunty and poverty mappmg m the country case stud1es Readers Will find more deta1led 
descnpt10ns ofthe case study methodologies m the full proposals m Append1x D The 
folloWing paragraphs d1scuss the mcorporat10n of mnovat1ve methods for spatial 
mterpolatwn of socio econom1c vanables the use of the small area estrmat10n techruque 
analyses ofpoverty-env1ronment relatwnslups anda hvehhoods approach to poverty 
mappmg 

Most of the case study proponents Will use sorne of the spat1al mterpolatwn and nearest 
ne1ghbour analys1s methods suggested by Dr Weeks dunng the Rome Methods 
Workshop These methods focus on mcorporatmg effects of spat1al autocorrelatiOn mto 
the analys1s The Intemational Mwze and Wheat lmprovement Centre (CIMMYT the 
Sparush acronym) georeferenced the latest Mex1co census accordmg to municipahty 
centr01ds They Will be used to make surfaces of demograpluc vanables The Intemational 
lnstitute ofTrop1cal Agnculture (liTA) Will do somethmg Similar for N1gena but they Will 
use a nutntiOn survey carned out m an earher proJect The Intemational Centre for 
Agncultural Research m the Dry Areas (ICARDA) Will use a Uruted Nat10ns Development 
Program (UNDP) survey to make a similar pomt pattem analys1s 

The Intemational Food Pohcy Research lnstitute (IFPRI) Intemational Rice Research 
lnstitute (IRRI) and CIAT are usmg sorne vanation of the small area estimation techruque 
to map poverty and food secunty The techmque was developed m decades past but has 
rece1ved further 1mprovements recently by researchers at the World Bank The bas1c 
pnnc1ple of the method IS to estimate vanables from a relatJvely low cost survey sample 
onto maps of an entire country The key to the method IS to find the statistical relationslup 
between vanables m the survey and vanables m a nat10nal census Then for those 
vanables m the survey for wh1ch correspondmg data are unavwlable m the census the 
method permits estimation based on the statistJcal relatiOnslup The method IS particular! y 
useful for mformatlon that the census neglects such as mcome and factors related to 
nutnt10n Our employment ofthe small area estimatiOn method marks the frrst time tlus 
techruque has been use for vanables focused on food secunty 
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Severa! of the case stud1es WIII exarnme poverty and env1ronment relatwnsh1ps CIA T 
Willlook at the effects of natural hazards such as drought El Nmo and landshdes on 
food secunty m Ecuador ICARDA WIII compare food secunty measures to deta.Iled maps 
of agro ecolog1cal systems for Syna IWMI IS analysmg food secunty m the context of 
water resources at the basm levelm Sn Lanka 

A final methodolog1cal approach that deserves mentwn IS the Internatwnal L1vestock 
Research Instltute s (ILRI s) hvehhoods mappmg method for Kenya The method reqmres 
that hvehhood assets are 1dent1fied and mapped puttmg the focus on the presence or 
absence of those factors most 1mportant for makmg a hvmg 

The country case stud1es WIII contmue to be subject to externa! evaluatwn to ensure that 
our methodolog1es are sound and mnovative A proposal was made at the last SC meetmg 
to plan for these methods to be pubhshed m a spec1al volume of a peer rev1ewed 
scientific JOumal 

IV Plans of Country Case Stud1es 

Each case study proponent planned 1ts country case study m the context ofthe proposal 
development process The mam features of the process are the case study budget and the 
log1cal frarnework analys1s wh1ch can be found m each proposal m Append1x D 

The e1ght case stud1es are usmg log1cal frarnework analys1s to plan momtor and evaluate 
each proJect ProJect proponentl. put the goals outputs and activities mto the log¡cal 
frarnework table For each ofthese elements measurable md1cators ofthe1r 1mpact are 
hsted along With the means of venfication We encouraged the use of quant1fiable 
md1cators and the use of dates to track progress The table also mcludes unportant 
assumptwns that forced case study proponents to evaluate the nsks related to donor 
mvestments m the poverty mappmg and food secunty activity 

V Poverty Mappmg Web Stte for the Country Case Study Work 

The CGIAR centres WIII prov1de content for www povertvrnap net by makmg our proJeCt 
reports useful on Internet platforms and by creatmg geospatlal metadata for a future 
search mechamsm Both of these tssues were d1scussed dunng a meetmg of the case 
study pnnctpal mvestlgators (PI) m Swux Falls South Dakota m May 2002 as part ofthe 
Geospat1al Apphcatwns to Support Susta.Inable Internatlonal Agnculture (GASSIA) 
Workshop 

At Swux Falls the Pis leamed the use of d1fferent tools to create geospattal metadata, 
mcludmg validatwn prograrns to ensure comphance With recogmzed standards We also 
rece1ved software for creatlng metadata and settlng up Z39 50 comphant spatlal data 
cleannghouse nodes All the poverty and food secunty maps that emerged from thts 
proJect are reqmred to mclude structured metadata accordmg to the ISO standards Each 
centre WIII reg1ster the1r metadata records m a cleannghouse node on the1r corporate Web 
s1te In a future phase of the prOJect a search mechan1sm can be created that WIII search 
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the cleannghouse nodes for poverty and food secunty maps accordmg to theme locatwn 
time penod and other poss1ble search charactenst1cs 

VI Report on Web Site Mappmg Capabiiity 

The larger mappmg proJect ofF AO GRID CGIAR on poverty and food secunty mcludes 
a strong cornrnumcatwns strategy to help us aclueve 1mpact As part of tlus strategy the 
CGIAR centres w!ll develop dynam1c mappmg Web s1tes to cornrnumcate the results of 
each case study Dunng the Swux Falls meetmg all the poverty mappmg partlcipants 
agreed to use ArciMS map server software to develop dynam1c mappmg Web s1tes 

In late 2001 CIAT and GRID contacted the Env1rorunental Systems Research Insl!tute 
(ESRI) and secured a donatwn of ArciMS software Subsequently the CGIAR centres 
developed a larger agreement Wlth ESRI foldmg the ArciMS donat10n mto an overall 
package of software The CGIAR centres are now 1mplementmg the new software 
arrangement 

All country case study proponents part!Clpated m a 3Yz day ESRI!ed trammg sess10n m 
how to use ArciMS software The trammg covered map server admuustrat10n techmcal 
cons1deratwns for servmg maps XML progranumng for developmg a s1te and other 
aspects of ArciMS 

VII Report of F1rst Phase of Country Case Stud1es 

All e1ght CGIAR centres carrymg out stud1es have started work on the proJect even 
though not al! have finahzed contracts to rece1ve fundmg Append1x B summanzes the 
progress to date on each of the e1ght case stud1es 

All mvesl!gators began to collect data for the case stud1es dunng the second half of 2002 
Tlus work mvolved gettmg survey and census data ordered and ready to geograplucally 
reference Many of the researchers have put together data mventones 

Research partners are holdmg meetmgs Wlthm the countnes to bnng together natwnal 
partners and to get opmwns on stakeholder v1ews ofthe top1c Efforts are bemg made to 
ensure that the case stud1es are m !me Wlth natwnal poverty reduct10ns strateg¡es 

VIII Conclus10n 

CIA T and partners made substanl!al advances m the development of the country case 
study componen! ofthe larger FAO GRID CGIAR Poverty Mappmg ProJect dunng the 
first year of fundmg The lrlltlal obJeCtlves ha ve been met and new adchl!ons to the 
overall proJect were mltlated The case stud1es are now well pos¡tioned to make a 
substant1al contnbutwn to the overall actlV!l!es bemg carned out m the Poverty Mappmg 
Project The remammg 2 years ofthe prOJect can now focus on case study 
¡mplementatwn and d!ssemmatwn of results through the poverty mappmg network 
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APPENDIXA 
Call for Proposals- CSIIFAO/GRID Poverty ProJect 

IntroductJon 

The new CSIIFAO/GRID poverty proJect seeks CSI partners to conducta country leve! 
case study on md1cators and mappmg offood msecunty and poverty Four CSI partners 
Wlll be selected to conduct case stud1es Although we expect to select case stud1es from 
each developmg world reg10n (Latm Amenca Sub saharan Afnca North Afnca West 
As1a and As~a) proposals Wlll be judged based on theu overall contnbut10n to proJect 
goals 

All CSI partners that had pa1d the1r memberslup dues by December 2000 are ehg1ble to 
subm1t a proposal The proJect management and steenng comm1ttee ofthe 
CSIIF AO/GRID Poverty ProJect Wlll select proJects to be funded (see attached proposal 
for more mformat10n on th1s prOJect) 

The obJectJ.ves ofthe case stud1es are 

• To develop mnovatlve methods and tecluuques for analyzmg the temporal and spatial 
dynam1cs offood msecur1ty and poverty 

• To develop a GIS based system for mappmg md1cators offood msecur1ty and poverty 
on a country Wlde bas1s The system or 1ts componen! parts Wlll be made avrulable to 
dec!s1on makers researchers and the pubhc m general 

• To develop work that serves as a model for future analys1s at the country leve! 

Research Questions 

Sorne general research quest10ns may mclude 

1 What are the cntJ.cal factors related to food 1nsecunty and poverty for the country? 
What md1cators could be used to perrrut evaluatlon of these factors? 

2 What are the spat1al patterns offood msecunty and pove y for the country of 
mterest? What processes he belund the patterns? 

3 G1ven our knowledge ofprocesses and patterns related to food 1nsecunty and poverty 
how can the case study analys1s be used m the development of pohcy mterventJ.ons or 
resources allocat10ns? 

4 What 1s the relatlonslup between food msecunty and the envuonment? What are the 
1mportance of chmate smls topography and other envuonmental vanables m the 
leve! of poverty? In the selected country 1s there any ev1dence to support the poverty 
trap theory? What 1s the role of markets populat10n pressure and other soc1o 
econormc vanables on the relationslup between poverty food msecunty and the 
env1ronment? 
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5 Accordmg to F AO a s1gmficant proportwn of the food msecure are subJect to 
econonuc and envuonmentaJ shocks Where are these populatwns and what are the1r 
vulnerablhtles? 

However each proposal should develop 1ts own research questwns m !me w1th the 
general objectlves ofthe proJect We encourage d1fferent approaches and mnovat1ve 
methods 

Methods 

The analys1s mformatwn and data produced Will serve as a too! for pohcy makers 
researchers and other analysts m the1r efforts to contnbute to the World Food Sunumt 
goals of reducmg the number of maJnounshed by half by 2015 

The proJeCt w111 reqmre the development of sub natwnal data related to food secunty 
problems for an entlre country Researchers carrymg out the study Wlll need to consult 
Wlth m country experts to develop a conceptual framework that cons1ders factors related 
to food msecur1ty m that country The framework should mclude md1cators that perm1t 
anaJysts to study the spatlaJ and temporaJ d1stnbutwns offactors related to food secunty 
problems The case stud1es should use the Comm1ttee on World Food Secunty paper 
Suggested Core IndJcators for Momtonng Food Secunty Status as a gmde m md1cator 

selectwn (see attached docmnent) 

The proJect should develop mnovat¡ve spatlaJ analys1s methods for mappmg food 
msecur1ty and poverty We expect to go beyond tradJtwnal mappmg of socweconom1c 
factors m computer cartography systems We hope to 1dentlfy mod1fiable dnvers of food 
msecunty and poverty by explonng mnovat1ve approaches to ennch curren! 
understandmg IdeaJly the stud1es Will cons1der the mterplay between rural and urban 
poverty The stud1es m1ght cons1der the effects of extemaJ shocks such as droughts CIVIl 
war and mvaswn ofnew crop d1seases How does vulnerab1hty to these shocks affect 
food secunty outcomes? The proJects should employ spatlaJ analys1s They should 
address questwns of geograpluc scaJe m analys1s and decJsJon makmg We encourage 
the development of proJects that examme d1stance and locatwn spatlal pattems and 
processes and relatwnsh1ps between hmnans and the envuonment 

The mformatwn and data developed for the proJect w111 be made ava!lable on the Internet 
or CD ROM for use by anaJysts studymg food secunty and poverty problems 

Cntena for Selectmg Projects to be Funded 

1 well des1gned conceptuaJ framework 
2 log¡caJ selectwn of country for the case study 
3 md1cator selectlon m !me With Comm1ttee on World Food Secunty gmdehnes 
4 use of mnovative methods espec¡aJJy those that brmg spat1aJ analys¡s tecluuques to 

poverty mappmg efforts 
5 feas1b1hty potentlaJ to get the JOb done 
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6 fit between proposal obJeCtives and overall prOJect (F AO/CSIIGRID) obJeCtlves 
7 m kmd and human resources brought to the proJect 

Considerahons for Selechng Country Case Stud1es 

Leve/ ofpoverty andfood msecur1ty The countnes chosen should have s1gruficant 
poverty and food msecunty problems As an example from Latm Arnenca, we would 
exclude Costa Rica as a p1lot country simply because the percent offood msecure and 
poor IS much lower than other Latin Arnencan countnes Larger and more advanced 
countnes hke Argentma are of Iess mterest due to the1r leve! econom1c development and 
capac1ty to develop the1r own analys1s mfrastructure for studymg these Issues 

Populatzon We want countnes With s1gruficant populat10n A populat1on of one milhon 
would be an absolute m1mmum and three milhon may be a better mirumum figure Smce 
these are pilot stud1es the smaller countnes can be tackled m the future 

Geographzcal Balance If poss1ble we want pilot country work m the three maJOr 
developmg world reg10ns Latm Arnenca, Afnca and Asia We want countnes that are 
perhaps representative of other regwns of a contment However the select10n comm1ttee 
WIII choose p1lot countnes based on overall proJeCt obJectives 

Avazlabzlzty ofmformatwn Proposed proJects should take advantage ofalready ex1stmg 
mformatiOn that can be read1ly mcorporated mto GIS Often the poorest countnes have 
the least developed mformatiOn about theu bwphysiCal and socweconom1c envuonment 
We should avmd excludmg countnes solely based on the1r lack ofmformatiOn One 
challenge ofth1s type ofwork IS to develop useful analyses offood msecunty m data 
poor env1ronments However we WIII have to recogmze that lack of mformatwn m sorne 
cases could make developmg an analys1s system ¡mpractical Proposed proJeCts should 
balance the availabihty of mformat1on With the practlcahty of carrymg out the p1lot study 

Connecllon wzth on-gomg mzllatzves As a practica! matter we may want to choose 
countnes that are already mvolved m FIVIMS or CGIAR actlvities Ifa FIVIMS partner 
1s weak With respect to mappmg and GIS we could help th1s country by addressmg tlus 
weakness CGIAR centers would be mterested m workmg m countnes where they already 
have well developed crop 1mprovement or natural resources management Irutiatives 
already m place 

ProJed Proponent Terms of Reference 

1 The CSI partner WIII develop geograplucally referenced systems for analyzmg 
poverty and food secunty at the natwnallevel for 1 country Withm the1r developmg 
world regiOn 

2 The CSI partner WIII bnng proJeCt resources to bear on developmg methods for 
poverty and food msecunty analys1s We are lookmg for mnovat1ve ways to study 
poverty and prov1de mformatiOn for pohcy makers 
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3 The centers w!ll part!C!pate m proJect meetmgs for shanng results mformatwn 
exchange and proJect management 

4 These systems w!ll be made ava1lable on CD ROM and the Internet enher on the 
center s corporate web s1te or on the prOJect web s1te 
(http //www povertymappmg net) 

Dehverables 

1 Three b!armual reports that Wlll be pubhshed on povertymappmg net (after the first 
s1x months twe1ve months and 18 months) The b1annual reports Wlll descnbe 
progress m the development of the study obstacles successes methodolog1es used 
and new ms1ghts These reports Wlll be no longer than 3 pages of text plus graph1cs 
and tables 

2 A final report that Wlll be pubhshed on povertymappmg net at the end of the two year 
proJect penod We expect proJect proponents to pubhsh the1r results m mtematwnal 
refereed Joumals The reports should mclude gmdelmes on poverty mappmg and 
analys1s for researchers and pohcy makers 

3 Multl platform med1a (web page CD pnnted report) that Wlll serve as a too! for 
dec1s10n makers and others mterested m poverty and food secunty of the particular 
country The CD/web page should mclude the folloWlng elements 
a Wntten report that mcludes analys1s of poverty and food secunty for the country 
b B1bhography and hnks to resources related to the project 
e Maps of key vanables and md!Cators related to poverty and food secur1ty for the 

country 
d A mappmg mterface that perm1ts v1eW1ng and query of geograph!C mformat10n 

related to poverty and food secunty 

The web s1te can be housed on the corporate web page ofthe part!C!patmg 
CGIAR/CSI center or on www povertymappmg net The web page should have 
dynam1c mappmg capab1hty usmg ArciMS or a Similar map server technology The 
web page should allow users to access statlstlcal textual and geograpluc mformat10n 
The web s1tes must acknowledge the FAO/GRID/CSI proJect donor fundmg the CSI 
and the FAO/FIVIMS proJeCt Th1s proJect should take advantage oftrammg and 
software prov1ded by CSI 

4 Each proponen! Wlll be reqmred to present the results of the1r research at a workshop 
m the final year ofthe proJect 

Proposal Gmdelmes 

The max1mum proposallength !S five pages oftext one page budget and one page log1cal 
framework m standard COlAR formats Proposals may mclude a one page b1bhography 
and one page CV s for pnnc1pal sc¡entlsts m the project Proposals may mclude letters of 
agreement Wlth nat10nal mstltutlons that may part1c1pate m the proJeCt Proposals should 
be pnnted m 12 pt T1mes New Roman type Wlth one mch margms The max1mum 
amount of fundmg avrulable to complete country case stud1es !S US$1 00 000 to be 
d1sbursed m payments ofUS$33 333 at the begmmng ofYear 1 Year 2 and upon 
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dehvery offinal outputs Tbe deadlme for submlttmg a proposa!Is November 1'1 2001 
Tbe Select10n commlttee Will decide wluch proJects are to be funded by the end of2001 
Tbe work wlll start shortly thereafter Proposals should be sent to 

Glona Stella Torres 
Land Use Group 
Intemat10nal Center for Tropical Agnculture (CIAT) 
g torres@cgiar org 

We ask that anyone that IS planmng to submit a proposal please contact Glenn Hyman 
Immediately to mform him that you mtend to partiCipate m tlus proJeCt Ifyou have 
questwns about the proJect and your possible participatiOn contact Glenn by emrul at 
g hyman@cgiar org 
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APPENDIXB 
Changes Made to the Case Stud1es Followmg the Rome Methods 

Workshop and Progress on the E1ght (8) Country Case Stud1es 

Pro¡ect- Geograpluc d¡menswns of food secunty m Ecuador With focus on soc1al and 
env1ronmental dnvers vulnerab1hty and res1hence 
Changes smce Rome - greater hnkages With on gomg FIVIMS efforts more emphasts on 
1mpacts and decJsJon makmg process 
Work Completed 
• had a stakeholder meetmg m Ecuador m June 
• produced a diagnostlc report based on stakeholder meetmg outhrung the hypotheses for 

causes of food 1n5ecunty selected cand1date s1tes for local scale case stud1es 
• are bmldmg a strateg¡c alhance With an ex1stmg - but dorrnant Ecuadonan food 

secunty network 
• have acqurred an mternet domam name and are bmldmg mteractlve web mappmg s1te 
• have made contacts With the World Bank to acqurre 2001 populatwn census data. 
• have made contacts With the Mlfllstry of Agnculture to acqmre 1996 agnculture census 

data 
• are completlng data mventory 

CIMMYT 

Pro1ect- Geospatlal d¡menswn of poverty and food secunty m Mex1co 
Changes smce Rome - emphas1s to measure spatlal autocorrelatwn expanded focus on 

declSlon makers 
Work Completed 
• Des1gned a database structure for stonng al! state leve! data and confirrned that 1t can 

be hnked to ArcGIS data easily 
• Obtamed the most recent maps of mUlUc!pahty boundanes 
• Extracted a large amount of chmate data for centrmds of ffiUlUClpalitles 
• Recompiled the FILTER program to handle SK pomts 
• Negotlated zero cost access to the natwnal database of roads 
• Obtamed the most recent census data 
• Plarmed stakeholder workshop for November 

IFPRI 

Pro¡ect Improvmg Welfare Pohcy Des1gn and Targetmg through Spatlal Analys1s of 
Poverty and Vulnerab1hty m MalaWI 

Changes smce Rome- dropped Mozamb¡que from analys1s mcorporatlon of agro 
ecolog¡cal and socweconorruc correlation analys1s will examme vulnerabihty as a 
dynarruc concept 
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Work Completed 
• Requested small area estlmatlon software and gwdance from World Bank to apply for 

Malaw1 
• Requested spat1al data from Malaw1 Department of Surveys 
• Requested market pnce and ramfall mformat10n form Nat10nal Statlstlcal Office and 

the Department of Meteorology m Malaw1 
• the MalaW! Complementary Panel Survey data from wh1ch 1s to be used m the final 

stage of our research was completed earher th1s month 

Pro1ect- Geography ofthe dnvers ofmalnutnt10n m N1gena usmg household survey data 
throughout the country 

Changes S mee Rome- lncorporat10n and emphas1s on spatlal stat!st!cs better 
speclficat10n of data development development of user onented mappmg 
apphcat10n 

Work Completed 
• Bas1c data entry for the food demand study has been completed 
• V Illage and HH leve! data for the food consumpt10n study has al so fimshed 
• Workshop held on 8 August for state coordmators ofboth the rural food demand and 

the food consumptlon study to 1mt1ate the georeferencmg ofthe databases 
• A data collect10n scheme for georeferencmg the villages was agreed upon 

ICARDA 

Pro1ect A Mult1 Scale lntegrated Approach to Poverty Mappmg m Syna 
Changes Smce Rome w111 obtam the UNDP survey data to attempt pomt pattem 
analys1s suggested by Dr Weeks m Rome Wlll mtegrate survey mto the spatlal 
frameworks (agroecozones) as well as !CARDAs nutnt10nal survey data wh1ch are 
hm1ted toa small part ofthe country 
Work Completed 
• Scarmed topographiC maps 
Note !CARDA has not yet rece1ved fundmg for the1r project 

Pro1ect- Poverty and Natural Resources Management Lmkages m Kenya 
Changes smce Rome- are takmg a p1lot study approach for extrapolat10n to other 

countnes are takmg a hvehhoods mappmg approach for one d1stnct 
Work Completed 
• have held 2 plarmmg meetmgs With SNV a Dutch NGO based m KaJ!ado d1stnct 

domg complementary research wrote up a LOA to collaborate and share data/maps 
(they have household surveys and we are helpmg them to geo reference them) 

• drafted ideas for md1cators for each of the 5 hvehhood assets that may be poss1ble to 
map and started hstmg what data regardmg each md1cator 1s avrulable and where 

• met Wlth Robm Re1d of ILRI s PLE program and Steve Staal of ILRI s Da1ry program 
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and estabhshed severa! complementary ongomg ILRI efforts that WIII prov1de 
valuable data for our hvehhood maps 

• met With IFPRI and ICRAF teams to d1scuss avaiiable data and USAIDIIFPRI s 
mterest and possible contnbutiOns towards hvehhood maps Withm the new Afncan 
agncultural mltiative 

ProJect Poverty and Food Secunty m Bangladesh ImphcatiOns for the Des1gn ofPohcy 
and Agnculture R&D&E Intervent10ns 

Changes smce Ro me - new specdicat10n of spatlal mterpretatiOn tools new emphas1s on 
development outputs rumed at decision problems m agncultural R+D 

Work Completed 
• conducted a stakeholder workshop m Apnl 
• conducted a follow up methodology workshop m July mvolvmg key agencies 
• developed a work plan w1th key collaboratmg agencies mcludmg exchange VISits for 

collaboratlve development of database and analysis 
• gave a Iecture on poverty mappmg ata World Bank funded workshop on poverty m 

Dhaka m July estabhshed a strateg1c alhance With a maJor pohcy analys1s mstltutiOn 
mvolved m developmg the Poverty ReductiOn Strateg1c Paper and the Chroruc 
Poverty Study for Bangladesh With agreement to share data 

IWMI 

Pr01ect Food Insecunty and Poverty m Sn Lanka Mappmg Ind1cators for Analyzmg the 
Dynam1cs ofTemporal and Spatlal Vanab1hty for Identlfymg Future Pohcy lnterventiOns 
and Resources AllocatiOns 
Note The IWMI LOA IS at present stlll bemg negotlated IWMI subrrutted a rev1sed 
proposal that IS gomg through one more round ofrevlSlon It IS expected that the IWMI 
fundmg WIII comrnence before the end of2002 
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APPENDIXC 
Contact L1st for CGIAR Profess10nals Workmg m 

FAO-GRID-CGIAR ProJect 

CG Center Ftrst Na me LastName Occupahon Emall 
CIAT Andrew Farrow Geographer a farrow@cgtar org 
CIAT Glenn Hyman Geographer g hyman@cgtar org 
CIAT Stmon Cook Crop Btologtsl s cook@cgtar org 
CIAT Eltzabeth Barona GIS Spec1ahs1 e barona@cgtar org 
CIAT Gregotre Leclerc Geophystctsl gregotre@leledeleclton fr 
CIAT Claudta Perea Web Spectahsl e perea@cgtar org 

CIMMYT Jetf Whtle Agronomtsl t whtle@cgtar org 
CIMMYT Maurtcto Bellon Human Ecologtsl M bellon@cgtar org 
CIMMYT Eduardo Martmez GIS Spectahsl emartmez@c•mmyt ex eh cg1ar org 
CIMMYT Javter Beceml Economtsl [becerrtl@ctmm):! ex eh cgtar org 
CIMMYT Da ve Hodson GIS Spectahsl d hodson@cgtar org 

IFPRI Todd Benson Geographer 1 benson@cgtar org 
IFPRI Jordan Chamberhn Geographer 1 chamberhn@cgtar org 
IFPRI lngrtd Rhmehart Agrtcultural Economtsl 1 rhmehart@cgtar org 
IRRI Suan Pheng Kam GIS Spectahsl s kam@cgtar org 
IRRI Hossam Mahabub Semor Economtsl m hossam@cgtar org 
IRRI Bose Mamk Lal Project Sc1entist m bose@cgtar org 
liTA Tunrayo Alabt GIS Spectahsl 1 alabt@cgtar org 
ILRI Pattt KrtSIJanson Agrtcultural Economtsl p krtst¡anson@cgtar org 
ILRI Russ Kruska GIS Analysl r kruska@cgtar org 

IWMI M a dar Samad Economtsl SAMADM@twmthg exch cgtar org 
IWMI lnltzar Huzzam Economtsl lnltzarH@twmthg exch cgtar org 
IWMI Upah Amarasmghe StaltSitctan UpahA@twmthg exch cgtar org 
IWMI Lal Mulhuwatta G IS/RS expert LalM@twmthg exch cgtar org 

!CARDA De Pauw Eddy Agrochmatologtst e de [!3UW@cgtar org 
!CARDA Aw Hassan A den SociO economtst a aw hassan@cgtar org 
!CARDA Maztd Ahmed Agrtcultural economtsl a maztd@cgtar org 
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Address of Orgamzat10n 

Address 1 Address 2 Address 3 C1ty State/Dept Country Postal Cede Telephone Fax 
CIAT AA 6713 Cah Valle Colombia 57 2 445 0000 57 2 445 0073 
CIAT AA 6713 Cah Valle Colombia 57 2 445 0000 57 2 445 0073 
CIAT A A 6713 Cah Valle Colombia 57 2 445 0000 57 2 445 0073 
CIAT AA 6713 Cah Valle Colombia 57 2 445 0000 57 2 445 0073 
CIAT AA 6713 Cah Valle Colombia 
CIAT A A 6713 Cah Valle Colombia 57 2 445 0000 57 2 445 0073 

CIMMYT A P 6 641 Mex1co DF Mex1co 6600 52 5804 2005 52 5804 7558 
CIMMYT A P 6-641 Mex1co DF Mex1co 6600 52 5804 2005 52 5804 7558 
CIMMYT A P 6-641 Mex1co DF Mex1co 6600 52 5804 2005 52 5804 7558 
CIMMYT A P 6-641 Mex1co DF Mex1co 6600 52 5804 2005 52 5804 7558 
CIMMYT A P 6-641 Mex1co DF Mex1co 6600 52 5804 2005 52 5804 7558 

IFPRI 2033 K Street NW IFPRI/FCND Washington DC USA 20006 1002 1 202 862 5667 1 202 467 4439 
IFPRI 2033 K Street NW IFPRI/EPTD Washangton DC USA 20006 1002 1 202 862 8282 1 202 467 4439 
IFPRI 2033 K Street NW IFPRI/EPTD Washangton DC USA 20006 1 002 1 202 862 8131 1 202 467 4439 

IRRI DAPO Box 7777 Metro Mamla Ph1hpp1ne 63 2 845053 63 2 8450606 
S 

IRRI DAPO Box 7777 Metro Mamla Ph1hppane 63 2 845053 63 2 8450606 
S 

IRRI DAPO Box 7777 Metro Mamla Ph1hppane 63 2 845053 63 2 8450606 
S 

liTA lnternatlonallnstltute GIS Lab lbadan O yo N1gena PMB 5320 234 2 2412626 
ofTrop¡cal 

Agnculture (liTA) 
ILRI Box 30709 Na1vasha Road Na1rob1 Kenya (254 2) 630 743 (254 2) 631 499 
ILRI Box 30709 Na1vasha Road Na1rob1 Kenya (254 2) 630 743 (254 2) 631 499 

IWMI PO Box 2075 Colombo Sn Lanka 
IWMI PO Box 2075 Colombo Sn Lanka 
IWMI PO Box 2075 Colombo Sn Lanka 
IWMI PO Box 2075 Colombo Sn lanka 

!CARDA PO Box 5466 Aleppo Syna +1 650 833 6680 +1 650 833 6681 
!CARDA PO Box5466 Aleppo Syna +1 650 833 6680 +1 650 833 6681 
!CARDA PO Box 5466 Aleppo Syna +1 650 833 6680 +1 650 833 6681 



APPENDIXD 
Fmal Proposals after RevlSion 

Improved Mappmg and S panal Analysis of Food Secunty and 
Poverty m Ecuador 
CIAT 

1 Collaborators 

Internat!Onal Center for Trop1cal Agnculture (CIA n 
Food and Agnculture Orgaruzat10n of the Umted Natwns- Ecuador (F AO) 
The Ecuadonan Foundatlon for Ecolog1cal Stud1es (EcoC1encm) 
Planmng Office ofthe Pres1dent ofEcuador (ODEPLAN) 
World Food Programrne- Ecuador (WFP) 

2 Need to be addressed 

Food IS the most bas1c human need and access to food (as opposed to food avwlab1hty, 
McGurre 2000) IS maJor concern for poor people Ecuador has a populatlon of 12 m!lhon 
and the potentml to feed a populatwn of o ver 100 m!lhon ( Gomez and Gallopm 1995) 
Yet almost one fifth ofEcuador s mhab1tants are undernounshed (FAO 1999a) and over 
a quarter of cluldren under 5 years of age are affected by chroruc malnutntwn (Larrea et 
al 2001 a) Tlus S1tuat10n 1s detenoratmg Due to el mño related floods and the econom1c 
cnses ofthe past five years poverty has mcreased by 50% and now affi1cts three quarters 
ofEcuador s populatwn (Larrea et al 1996 Larrea et al 2001b) Durmg th1s penod 
Ecuador has been dollansed pnvatlsed and decentral1sed or IS movmg m those 
d1rect10ns In order to moderruse the state natlonal1nst1tutwns are bemg stealtluly 
d1smantled As a result 1rutlatlves at the natwnal leve! are bemg neglected or have never 
been IITiplemented for example the natlonal Food Insecunty and Vulnerab1hty Mappmg 
System (FIVIMS) m Ecuador suffers from a Iack of coordmat!On and dynarrusm and 
more effort 1s currently bemg put mto developmg a provmcmllevel FIVIMS (Quevado 
Moreano Miranda de Larra, Rlvadenerra, pers comm ) The need for natwnallevel 
assessments (usmg sub natlonallevel data) of food msecunty remwns Jugh but the 
1nstltutlons capable of domg tlus or of secunng funds for th1s are few 

3 ProJect Goal 

The goal oftlns proJect IS to 1dent1fy the lack of access to food Wltlnn Ecuador and test 
hypotheses regardmg the causes of food msecunty m Ecuador Th1s Wlll be aclueved by 
1dentlf'ymg how access to food vanes spat!ally how access to food vanes temporally and 
cruc1ally how the dnvers of access1b1hty change o ver space and time Tlus proJect wrns 
to benefit many d1fferent 1nstltut10ns m both targetmg the1r resources and therr research, 
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specifically the capaclly of the Ecuadonan govemment to design pohcy or development 
mterventiOns necessary to Improve food secunty 

4 ProJect Purpose 

The purpose of the proJect Is to Iden!Ify the lmkages between food secunty and the 
spa!Ial dimenswns of the Wider sociO economic and biOphysical envuonment A nurnber 
of Importan! lmlia!Ives to study poverty and food msecunty ha ve been undertaken m 
Ecuador orare currently m progress (Larrea et al 1996 1999 ODEPLAN 1999 World 
Bank 1996 F AO 1999a FIVIMS 1999 Hentschel et al 2000) This proJect Wiil add 
value to these studies by anaJysmg exphcitly the role of environment access distance 
and spa!Ial structure m poverty and food secunty by askmg questwns such as 

What are the relatwnsh1ps between poverty and access to markets serv1ces and 
mformahon? What are the roles of bwphysical factors such as natural hazards, 
drought stress and sod ferhhty m food msecunty and poverty? 

The proJect Wiil use geographical anaJysis to 1den!Ify distance decay effects patterns of 
spatml vanat10n physical accessibihty and spa!IaJ correlat10ns between biOphysicaJ and 
socio economic vanables 

We pro pose to Idenlify the distnbutiOn of vulnerabihty of curren! and future populat10ns 
to hazards such as floods or economic collapse that underrmne efforts to bmld food 
secunty and reduce poverty withm a conceptual framework that Identifies 

• Poverty and food secunty condilions and dnvmg forces 
• AnaJysis of nsk of perturbat10ns and vulnerabihty of food secunty 
• Poss1ble futures and scenanos for Improved food secunty 

Th1s framework aJlows us to orgamze specific actiVIlies (Figure 1) and generate SIX 
specific outputs contnbutmg to World Food Surnrmt goaJs ofreducmg the nurnber of 
poor and maJnounshed We Wiil share our results through dynamic mappmg via the 
Internet on the web m partnerslup With a Wide range of stakeholders m Ecuador 

5 ProJect Outputs and Methodology 

The proJect Will dehver the folloWing outputs 
1 Selectwn of factors and details of the approach (Workshop) 
2 Mappmg ofvanables wh1ch descnbe poverty access to food and probable 

environmentaJ dnvers 
3 AnaJysis of hnkages between food secunty 1 poverty and poten!IaJ dnvers 
4 AnaJysis ofthe vulnerabihty ofpopulatiOns at nsk to externa( or mternaJ shocks 
5 Identificatwn of the resihence of popula!Ions at nsk 
6 Scenanos (futures) modelled from the methods quantified m outputs 2 5 
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Actlvities and outputs are deta1led below and summansed m Figure 1 The reasonmg 
belund the proJect des1gn IS artlculated m the logical frarnework m Table 1 oftlus 
docurnent 

In Outputs 1 2 and 3 we concentrate on food secur1ty and poverty condit10ns and the 
Identlficatlon of dnvmg forces Outputs 4 and 5 focus on populat10ns vulnerable to 
dechnmg food secur1ty the nsks they face and the1r strateg1es to sustam the1r hvehhoods 
Output 6 will explore scenanos for analysmg possib1e futures of food secunty and 
poverty m Ecuador 

5 1 Output 1 Results of Pro;ect Launch Workshop 

We wi11 estabhsh and refine the proJect framework m a workshop to 1aunch the proJect to 
be he1d m Qmto Ecuador m June 2002 Experts Will be mv1ted from the collaboratmg 
partners organ¡zatiOns and other mterested Ecuadonan govemment and non govemment 
orgaruzat10ns 

The workshop Will cons1st of sess10ns to d1scuss the perceptiOns and current know1edge 
of food secunty m Ecuador the 1mpact of econom1c shocks and natural hazards on food 
secunty the re1atlonslups between envuonment and poverty m Ecuador and poss1ble 
future scenanos for the poor and food msecure Lmks between tlus proJect and the Food 
Insecunty and Vulnerabihty Informat10n and Mappmg Systems (SICIVA) mitiative m 
Ecuador Will also be d1scussed as Willissues such as data acqmsitlon mtellectual 
property nghts and web mappmg capabihtles 

5 11 ActiVIty 1 Defme expected outcomes ofthe workshop 

We Will use expert knowledge gathered at the workshop to define 

• Three cand1date case study areas defined at the provmce leve) 
• Hypotheses for the causes of food msecunty and poverty m Ecuador and potentlal 

dnvmg forces that should be analysed spat!ally 
• F1ve cand1date scenanos for poss1ble futures of food secunty and poverty m 

Ecuador 
• Details ofaJomt CIAT FAO EcoC!enc1a ODEPLAN WFP food secunty web 

s1te 
• Logistlcal concerns and memoranda of understandmg between the collaboratlng 

orgaruzat10ns 
• PossJbiiJtles offurther research spec¡fically a rephcat10n oftlus proJect usmg the 

1998 LSMS survey and 2001 populat10n census data 

5 1 2 ActJvJty 3 Define and contact partlc1pants of the workshop 

The mtent10n ofthe workshop Js not to commurucate With every poss1ble orgarusatlon 
workmg m the development sector m Ecuador Th1s would only lead to a confused 

21 



agenda or lots of bored representatives Thus the part1c1pants Wlll be hm1ted to those 
organ¡satwns workmg on mappmg and mformat10n systems or who have a natwnal 
mandate w1th respect to food secunty and poverty m Ecuador (Annex 1) 

S 1 3 Achvlty S Collate and pubhsh mformat10n on webs1te 

A proJect webs1te Wlll be created and Wlll have 1t s own domam name (e g 
www mapahmentana net) Tlus s1te wdl contam mteract¡ve mappmg capabll!tles as well 
as documents explammg the goals of the proJect and lmks to related webs1tes 

5 2 Output 2 Cond1t1ons mapped of Food secunty/Poverty and potenhal dnvmg forces 

We w1ll conducta geograph1cal analys1s ofthe current cond1tion offood secunty m 
Ecuador and the potential dnvmg forces that affect access to food 

We w1ll map food secunty cond1t10ns from the 1990 census and sociO econom1c surveys 
usmg mnovat1ve methods for eshmatmg survey vanables for adm1mstrative d1stncts 
(B1gman 2000 Hentschel et al 2000) Larrea et al (1996) and Moreano et al (1994) 
used similar techmques to est1mate mcome and under nutnt10n respechvely for Ecuador 
Our analys1s Wlll use the same methods but focus on alternahve vanables of food 
secunty We Wlll also apply neural network extrapolatwn (Leclerc et al 1999) alloWlng 
us to compare alternat1ve methods These maps Wlll allow us to define food secunty 
hotspots 1 e areas that suffer from poor food secunty or conversely those that are 
relatively food secure 

Bwphys1cal cond1tions wlil be mapped takmg mto account the dnvmg forces defined m 
Output 1 These Wlll mclude bas1c mformatwn such as temperature ramfall sml terram 
and land cover From these vanable we Wlll map den ved themes such as sml fertlhty 
drought stress and actual and potentmlland use EcoC1enc1a, Wlll contnbute theu 
bwphys1cal data to the project (see Annex 2) 

Soc1al condltwns such as populatwn dens1ty health status and educatwn levels may be 
sorne ofthe dnvmg forces 1dentified m the launch workshop These data Wlll general! y be 
avaliable m survey fono and wlil be mapped usmg the survey to census methodology 
mentioned above or d1rectly from the census 

Econom1c factors such as market locatwns and quallty ofthe mfrastructure are essential 
mputs to the mappmg of market mtegratwn a potential dnvmg force m rural areas of 
Ecuador (World Bank 1996) Market Integratwn Wlll be modelled usmg CIA T s 
access1b1hty analyst too! (Farrow and Nelson 2001) Tlus cell based analys1s too! allows 
users to create a map of time taken to reach a particular destmatwn The user selects 
parameters such as slope and road surface that define a fnctwn surface (m wluch each 
cell has a value for the time reqmred to traverse 1t) and the locatwn oftarget destmatwns 
Tlus too! has been successfully apphed to problems as d1verse as access1b1hty lost m 
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Central Amen ca due to Humcane M1tch (Wmograd et al 1999) and the effect of market 
access on milk pnces rece1ved by farmers m Colombia 

S 2 1 Act!Vlty 6 Define dependent vanable 

There are a nurnber of vanables that can be chosen to represent the many responses to 
food 1nsecunty These responses vary m the1r use of resources and therr revers~b1hty and 
range from a change m d1et to permanent m¡gratJ.on and complete abandonment of 
farmmg actJ.v¡tJ.es (m rural cases) (Maxwell and Frankenburger 1992) FAO m the1r 
FIVIMS use a basehne figure ofbetween 1846 and 2335 kilocalones per day1 to denote 
chroruc Ievels offood msecunty (FAO 2000) Tlus methodology does not exphc1tly 
address 1ssues oftransltory food 1nsecunty or ofvulnerab1hty to food msecunty 
However tlus !S a val1d vanable g1ven the rates of under nutntJ.on observed m Ecuador 
Thus to be cons1stent Wlth FIVIMS actJ.v¡tJ.es we Wlll choose da!! y consurnptlon as the 
dependent vanable 

Data for consurnptJ.on (m terms of calones) do not appear m the 1990 census however m 
the 1994(5) LIVlng Standards Measurement Survey (LSMS) there are a nurnber of 
vanables that can be used to den ve a figure for consurnpt10n that mcludes food grown for 
consurnpt10n 

The World Bank has created a model of consurnpt10n wluch they use morder to estJ.mate 
poverty md1cators for parroquzas (panshes) m Ecuador Tlus model uses the folloWing 
vanables from the census 

Household s1ze age and sex of members educat10n and occupatJ.on housmg quallty 
access to pubhc serv1ces pnnc1pallanguage spoken and locat10n of res1dence 

The dependent vanable from the LSMS JS In per cap1ta consurnpt1on expend1ture for 
household 

The World Bank and Larrea methods use consurnpt1on expend1ture as a proxy for 
poverty In th1s project we are more mterested m food JDSecunty rather than poverty 
therefore the dependent vanable Wlll be shghtly d1fferent However we Wlll use the same 
method to estJ.mate food 1nsecunty at the parroquza leve! 

S 2 2 Act!Vlty 7 Define mdependent vanables accordmg to hypotheses 

One ofthe results ofthe workshop (Output 1) W!ll be the defirut10n ofhypotheses for the 
causes of food JDSecunty m Ecuador These hypotheses are hkely to vary accordmg to 
locatJon and the expenence of the md!vidual or orgarusatJ.on Llterature suggests that m 
the rural Amazon access to markets and serv1ces 1s a key determmant of poverty and food 
JDSecunty wlulst m the rural s1erra access to Iand and Jihteracy are the most rrnportant 

1 1846kCaiJS the lower hm1t of the da1ly energy requ~rement for an adult female w1th hght actJVJ!Jes whde 
2335 kCal1s for an adult maJe Chddren WJII ha ve sJgmficantly lower da1ly energy reqUJrements 
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problems (Larrea et al 1996) Therefore a nwnber of these mdependent vanables can be 
antJc1pated before the workshop and wdl mclude 

• Access to Iand 
• Access to markets 
• Access to educatwn 
• Access to sk1lled labour 
• Access to technology (1mproved vanetles fertlhzers pestic1des machmery 

mformatwn msurance) 
• Sml fertihty 
• Levels ofnon farrn mcome (mcludmg remittances) 

Not all of these are spat1al but nearly al! ha ve a spatlal component 

52 3 Achvity 8 Compile mventory of data and meta data 

The vast rnaJonty of the actlvities proposed here wiii rely on ex1stmg data smce there IS 
ne1ther the time nor resources available to mount a large data collectmg exerc1se 
Therefore a key activity wiii be the creatwn of a data mventory the result ofwh1ch Will 
be a meta data bank A prehmmary mventory can be seen m Annex 2 

All govemmental sources wiii be surveyed as well as non govemmental orgaruzatwns 
The meta data Will conform to Federal Geograpluc Data Comm1ttee standards and wiii 
contam vanables such as date of collectJonlsurvey date of pubhcatwn ongmal scale of 
mappmg currentness mdex so urce of data spatJal extent and proJeCtiOn parameters 
(FGDC 2000) 

5 2 4 Achvity 9 Analyse data m terms of appropnateness 

The dependent vanable that we WIII map dates from the early 1990 s and IS statistically 
representat1ve at the parroqUia leve! Any analys1s performed m combmatwn With other 
data sets WIII have to take mto account when the data were collected at what scale they 
are accurate and how error WIII propagate when these datasets are combmed Ideally we 
WIII have data at sub parroqUia leve! that can be aggregated Problems WIII anse when 
we have data, such as sml data that have been generated from few pomts and wluch have 
been mterpolated over large areas and whose metadata do not contam error statements 

52 5 Activity 10 Create pomts for dependent vanable 

For the purposes of further analys1s such as multivanate regresswn we WIII represent 
each parroqUia With one value for the dependent vanable However the locatwn of tlus 
value IS Important 1f we Wish to apply spatJal statlstlcs and when we want to loo k for 
pattems such as clusters of parroqUias With lugh Ievels of food msecunty The real world 
parroqUia !S not a smgle ent1ty but a collectwn of mdlVlduals and households aggregated 
usmg the admmistratlve boundanes to define the set 
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There are a number ofmethods that wiii be constdered mcludmg the centrmd and 
wetghted mean centre The centrmd 1s also known as the centre of gravtty or the centre 
of mass and IS relatlvely easy to compute However tlus computatlon has dlfliculty Wlth 
multl part polygons 1 e those that are composed of tslands those that nvers dtvtde or 
that are compartrnentahsed for whatever reason 

An altematlve method would not assume that the polygon ts ofthe same denstty for 
example when we are creatmg soctal mdtcators the polygon does not representa 
homogeneous surface of people sorne areas have more people than other areas Tlus 
mformatwn can be used to gtve a more accurate pomt approxtmatwn ofthe populatlon 
aggregated to a polygon Smce the populatlon 1s not a surface but m fact a number of 
pomts 1t ts posstble to thmk ofthe polygons as a number ofpotenttal pomt locattons At 
each pomt locatwn there can be zero one or more persons The dtstnbutwn and wetght of 
these pomts can then be used to calculate the wetghted mean centre ofthe polygon In 
real1ty we do not know the locatwn of every mdtvtdual Wlthm a particular dtstnct we 
therefore use proxtes such as town locatwns (and stzes) or remotely sensed proxtes of 
habttatwn such as rught hghts These and other prox1es such as accessJblhty to markets 
can be modelled to gtve populatlon surfaces 

An altematlve to the centrmd or wetghted mean centre 1s the wetghted pomt of mJrumum 
travel or wetghted medtan centre (Lee and Wong 2001) Thts ts the pomt of mtrumum 
dtstance/ttme to all pomts wetghted to take popu1atJ.on stze mto account and can be 
calculated usmg CIAT s accesstbthty analyst 

5 2 6 Activity 11 Summanse values of mdependent vanables at the 
dependent vanable pomt locations 

In all cases we W!li ha ve oruy one value for the dependent vanable for each parroquza 
LtkeW!se the value for the mdependent vanable Wlll be a percentage of dlfTerent classes 
ofthe vanable for example 60% bad sml 30% trred sml and 10% good sml or m the 
case of accesstbthty 1t Wlli be an average ofthe parroquza as a whole Tlus methodology 
has the dtsadvantage of losmg data resolut1on An altematJVe approach wou1d be to 
convert the parroquza mto gnd cells and we would assume the same value for the 
dependent vanable for each cell However tlus would create data for the dependent 
vanable and automahcally mcrease the degree of spattal autocorrelahon 

5 2 7 Activity 12 Pubhsh condition maps on a proJect map web server 

The results ofOutput 2 Wlli be maps ofthe condttlon offood tnsecunty m terms of 
consumptwn as well as maps of the condttlon of vanous potenhal determmants of food 
tnsecunty accordmg to the hypotheses ofthe partlctpants ofthe workshop 

These maps Wlli be pubhshed on a map server m CIA T Wlth hnks from UNEP/GRID s 
povertymap net stte CIA T has expenence of mstalhng and mamta!rung on lme maps 
usmg ESRI s ArciMS software 
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There 1s presently httle web mappmg expenence m Ecuador and although 1t would be 
preferable to pubhsh these maps on a server m Ecuador tlus would currently place too 
great a burden on our FIVIMS partners 

53 Output 3 Spattal Analysts performed of lmkages between Food securtty!Poverty 
and potenttal drtvmg forces 

We Wlli apply stat¡stlcal and spahal analyses to the maps produced m Output 2m arder to 
test and 1dent1fy the dnvmg forces of food secunty/poverty Exploratory data mmmg 
techmques W!ll also be used to test for less obvwus dnvmg forces 

We Wlli start th1s actlv1ty Wlth Simple methods such as overlay analys1s movmg on to 
multiple regresswn models and then to geograph1cally we1ghted regresswn We Wlli 
analyse correlatwns between accesslbiiJty and poverty by overlaymg access md1ces Wlth 
poverty measures at the village leve] We can compare the results of access!bihty models 
w1th a w1de range of vanables related to food secunty and poverty In contrast to standard 
regresswn geograph1cally we1ghted regresswn does not assume that observatwns of 
pred1ctor vanables are mdependent of one another nor does 1t assume that the structure 
of the model remams constant o ver the study area (Brunsdon et al 1996) Th1s 
methodology can add a new d1menswn to poverty mappmg by exphc1tly mcorporatmg 
spat!al structure ofthe bwphys¡cal and human env1ronment mto the analys1s 

Mulhvanate methods ofCategoncal Pnnc1pal Components Analys1s w!ll also be apphed 
m arder to capture mteractwns between soc1al and envuonmental factors CIA T has 
apphed altemahve clustenng techmques such as the Geograph1cal Analys1s Machme m 
Honduras (Openshaw 1987 Leclerc et al 1999) We Wlli apply tlus techmque to 
Ecuador m arder to uncover pattems h1dden from other analyses These patterns could be 
useful m the ¡dentlficatwn of processes and dnvmg forces of food msecunty and poverty 

53 1 Activ•ty 13 Analyse dJstnbuhon of dependent vanable m terms of 
clustermg 

The fust actlVlty ofthe spahal analys1s IS to analyse the locatwn and attnbutes ofthe 
dependent vanable to determme whether there the d1stnbutwn of the food msecure 1s m 
any way non random Even a seemmgly random d!stnbutwn may be determmed by 
spatially vanable factors however the ex1stence of clusters would encourage further 
analys1s 

We Wlll employ a number of pomt based spatJal stahshcs to 1dent1fy clusters These 
mclude d1agnost1c stat1st1cs hke the Iocatwnal quot1ent and nearest ne1ghbour analys1s as 
well as more complex measures hke the spahal auto correlatwn coeffic1ent (Geary s 
Rat1o and Moran s 1 md1ces) 

Eachparroquza 1s represented spat1ally by a polygon and by a pomt The locatwn oftlus 
pomt 1s often the centr01d however Wlth more mformahon about the d!stnbutwn ofthe 
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populat10n 1t 1s poss1ble to define more precise) y the centrmd (see ActJ.v¡ty 10) However 
Without tlus mformat10n the pomt could be placed anywhere Withm the polygon tlus 
placement may have repercuss10ns when we undertake a nearest ne1ghbour analys1s Thus 
we Will also attempt to analyse the sensitivity ofthe locatlon ofthe pomts for each 
parroquza by randomly placmg the pomt Withm the polygon and runrung the analyses 

5 3 2 Achvtty 14 Analyse dtstnbutton of mdependent vanables ID terms of 
spahal autocorrelahon 

Tobler s first law of geography (1970) states that thmgs close to each other are more 
similar than thmgs that are far away from each other Th1s IS known as auto correlat10n 
and 1t can apply m time as well as space Th1s contravenes the assumptlon m ordmary 
Ieast squares that each mc1dence of the mdependent vanables are mdependent of each 
other 
There are a number of algonthrns that ex 1st to test whether spat1al auto correlat10n IS 
present how strong It IS and 1f It IS negatlve or positlve 
We Will undertake these tests both globally (e g Moran sI Geary s ratio) for the whole 
datase! as well as locally (e g LISA G1*) 

5 3 3 Achvtty 15 Use spahal fdtermg techmques to 1mprove mulhple 
regress10n method 

Ifthere IS no spatlal auto correlation then a conventiOnal multivanate regress10n can be 
run However 1f spatlal auto correlat10n ex1sts then we Will use spatlal filtenng 
techmques to separate the spat1al componen! from the non spatlal componen! ofthe 
mdependent vanables (Getls and Gnffiths 2002) 

5 3 4 Achvlty 16 Use geograph1cally we1ghted regress10n method 

An altematlve method to spatlal filtenng IS that of geographically we1ghted regress10n 
Tlns methodology creates a regress10n model for each 1nstance ofthe dependen! vanable 
and the user defmes the rad1us of the Circle that subsequently defines the number of 
1nstances to mclude m the regress10n equatlon 

5 3 5 Achv1ty 17 Interpret the results ID order to test hypotheses and 
1mprove food secunty model 

The Ideal result ofthe spatlal analys1s WIII be a regress10n equatlon that explams the 
dependent vanable (food Insecunty) m terms ofthe mdependent vanables such that a 
change m one of the mdependent vanables WIII result m a pred1ctable change m food 
msecunty Tlns equation IS hkely to change spatially to the extent that ddferent 
hypotheses ofthe determmants offood 1nsecunty WIII be shown to be unhkely m sorne 
Iocat10ns wlulst m others WIII hold true 
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Th1s WIII also prov1de us more ms1ghts mto the causes offood msecunty m Ecuador and 
allow us to explore scenanos of poss1ble futures w1th decisiOn makers at alllevels m 
Ecuador 

5 3 6 Activity 18 SubmJt article to peer rev1ewed JOUrnal 

Tlus spalial analys¡s WIII be submitted toa peer rev1ewed JOUmal e1ther m the 
development the geograph1c the health or the econometnc fields 
The process wiii also be pubhshed on the proJect home page mounted e1ther m CIA T one 
of our collaboratmg orgamzatwns or on povertymap net 

5 4 Output 4 AnalysiS undertaken of populatwn al riSk to externa/ shocks and 
decreasmgfood secunty 

The proJect team WIII develop a spal!a] analys1s of the populatwn and the areas at nsk to 
perturbalions or externa] shocks m Ecuador Emphas1s wiii be placed on perturbatwns 
that are hkely to ha ve an affect on the dnvmg forces of food secunty and poverty 
1dentified m Output 3 

Perturbatwns mclude natural hazards such as floodmg drought desert1ficatwn 
landshdes earthquakes and volcanoes Many nsk maps already ex1st for these hazards 
based on geological knowledge and past events however 1t IS hkely that new maps WIII 
have to be produced Data sources for these maps WIII mclude terram mformat10n sml 
maps vegetat10n cover and land use We WIII apply natural hazard mappmg techmques 
to map landshdes floodmg and drought nsk (Wmograd et al 2000a Wmograd et al 
2000b Leclerc et al 1999) 

Macroeconom1c shocks affect the ent1re country However the vulnerab1hty to those 
shocks vanes spatially Although a global drop m mi or banana pnces WIII apply to the 
whole country those areas where bananas are grown for export or ml1s dnlled are more 
hkely to be affected Mappmg vulnerabihty helps us Identify those sectors of the 
populatwn that WIII become food msecure as a result of a macroecononuc shock 

5 4 1 Activ•ty 19 Define the perturbations most prevalent and 1mportant m 
Ecuador 

We WIII ana!yse the hterature and consult experts m order to 1dentify the perturbatwns or 
shocks that are most preva!ent m Ecuador and that cause the most damage m terms of 
altenng the population s ab1hty to remam food secure These shocks WIII affect the 
product1ve capac1ty of Ecuador as a whole the productive capac1ty of spec¡fic sectors or 
shocks that affect the product1ve capac1ty ofmdividua! productwn umts (farms or fields) 
These shocks WIII also affect not only the productwn but a!so the profitab1hty thus a 
change m pnces WIII not duectly affect the y1eld m a particular field but may affect the 
profitab1hty of that crop Similar! y econonuc shock wiii ha ve 1mpacts on non farm 
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mcomes Shocks to the economy as whole are hkely to have 1mpacts on the whole 
country but these effects may take time to marufest themselves (lag) Thus structural 
adjustment may have 1mpacts on the educat10n of a country five years after an austenty 
pohcy has been Implemented 

However 1t IS hkely that we WIII concentrate on chmatlc natural d1sasters because dueto 
time and budget constramts we carmot analyse all shocks m great depth plus the fact that 
chmat1c natural d1sasters are those that we have expenence m mappmg and that have 
affected Ecuador m the past espec1ally El nmo events 

5 4 2 Achv1ty 20 Define the methodology for mappmg these perturbahons 

The methodology for mappmg these perturbatiOns WIII depend on the perturbatlon ¡tself 
Chmatlc natural hazards have a spatial and a non spatial component The spat1al 
component of drought mcludes vanables hke ramfall temperature sod and land cover 
charactenst1cs wlulst the non spatlal component could mclude access to ungatlon and 
the choice of crop 
Landshdes are more locahsed and more d1fficult to pmpomt they depend heavlly on s01l 
and geolog1c propertles and are mfluenced by land cover they are often mggered by 
chmatlc events such as humcanes or heavy ramfall events 
The mc1dence of floodmg depends on ramfall patterns as well as soli and catchment area 
propertles mcludmg land cover 
Methodolog1es for mappmg these perturbatwns ha ve been developed by CIA T scientists 
m proJects m Honduras where vulnerable mumczpws were 1dentified accordmg to 
vulnerab1hty ofthe populat10n and mfrastructure These methodologies WIII be expanded 
to take mto account damage to agncultural product10n and loss of access1b1hty dueto 
landshdes 

5 4 3 Achv1ty 21 Research El Nmo phenomenon 

A key act¡v¡ty WIII be research mto the el mño phenomenon smce lustoncally tlus has 
been respons1ble for sorne ofthe worst floodmg m Ecuador The events m 1982/83 and 
1997/98 were partlcuiarly severe With up to 300 deaths and 50 000 people affected 
(700 000 affected m 1982 83) (CRED 2002 Vos 1999) An el nmo event 1s pred1cted 
for the penod 2002 2003 and the proJect WIII momtor the events as they happen 

5 4 4 Achvity 22 Pubhsh perturbahon maps 

The results of Output 4 WIII be maps of the chmat1c perturbatwns These maps WIII be 
pubhshed usmg ESRI s ArciMS software on a map server m CIA T With lmks from 
UNEP/GRID s povertymap net s1te 
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5 5 Output 5 Analyse copmg strateg1es of populatwn al nsk 

Our proJect actlvJtles Wlll mclude an analys1s ofcopmg strateg1es (res1hence) ofthe 
populat10ns m three case study s1tes We Wlll map vulnerab1hty m those s1tes and then 
attempt to ex trapo late to the whole of Ecuador 

The case study S! tes Wlll be chosen accordmg to the perturbat10n nsk maps produced m 
Output 4 and the cand1date case study s1tes Jdentified m Output 1 These case study areas 
are hkely to mclude a coastal urban area, a rural pnmanly md1genous Sierra area and a 
newly colomzed Amazon area 

P1ggy backmg ex1stmg development proJects and mcludmg the commumtles m the 
surveymg procedure 1s hkely to a more successful strategy than Slmply arnvmg m a 
reg10n and domg a survey The response rate 1s hkely to be h1gher and ¡f the respondents 
know the purpose ofthe study (or agree Wlth lts necess1ty) then the responses are hkely to 
less guarded or the quest10ns less prone to m1smterpretat10n 

Potentlal proJects that ex1st at smaller scales mclude Proyecto Paramo (S1erra) 
EcoC!enc1a m Sucumb1os (Amazon) and Esmeraldas (Coast) and CIA T s proJect w¡th 
yuca producers m Manab1 (Coast) Altematlves could mclude F AO s provmcml FIVIMS 
actlvJtles m Clumborazo (S1erra) or WFP s work m LoJa (S1erra) 

Surveys and consultatlons Wlth local experts will be utlhzed morder to define copmg 
strateg1es at the household leve! Copmg strateg1es Wlll be mvestlgated Wlth respect to 
theu ab1hty to mcrease res1hence of great mterest are strateg1es that mcorporate 
agnculli!fal mtensJficat!On extens¡ficatwn and mJgratJon 

Combmmg the perturbatwn nsk maps Wlth the analys1s of copmg strateg1es Wlll allow us 
to produce vulnerab!IJty maps for the case study areas We Wlll then extrapolate or scale 
up these results morder to produce vulnerab1hty maps for the whole of Ecuador The 
results of tlus analys¡s Wlil be avrulable m the forrn of a peer rev1ewed sc1entdic 
pubhcatwn and the maps Wlil be avrulable on the proJect s webs1te 

S S 1 ActJvJty 23 Define the methodology for assessmg the copmg strategtes 
ofthe populatJons to be stud1ed 

There are a number ofmethods avrulable to assess the copmg strateg1es ofthe 
populatwns m the case study These mclude a georeferenced survey of a sample of 
households m the case study locations mterv1ews Wlth experts or focus groups (non 
random samples) or rap1d rural apprrusals 

It 1s hkely that a survey Wlil prov1de us Wlth the pnnc1pal results and that the other 
methods Wlll be used to g1ve more detrul or rud m the extrapolat10n of results to other 
are as 
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55 2 ActiVlty 24 Undertake survey and/or RRA and/or partJclpatory rural 
assessment and/or focus group sess1ons 

Surveys wlll be camed out m each ofthe three case study areas They WJII cover 
suffic1ent households m a random sample m order to be representatJve at the parroqUia 
level for the case study area The number of households WJII depend on the populat10n of 
the parroqma however the average populat10n of a parroquJa 1s approxJmately 7000 
(excludmg Guayaqml Qmto and Cuenca) and the average number ofhouseholds 1s 
approx1mately 1500 (INEC 1990) For each parroqma the sample s1ze WJII depend on the 
vanables to be measured the confidence hm1ts and the perm1SS1ble error for mstance a 
vanab1hty of 10% 
Experts from each of the case study areas WJII be sought and they WJII be asked quest10ns 
concermng the results ofthe spatlal analys1s and WJth regard to the copmg strateg1es of 
the populatlon 

5 53 Act1v1ty 25 lnterpret results of data acquJsJtJon 

The purpose of tlns output IS to 1dent1fy the d1fferent copmg strateg1es that the 
populat10ns have when faced WJth a chmatlc perturbauon We want to be able to 1dent1fy 
how these strateg1es change accordmg to the assets avallable the soc1al networks and the 
educat10n levels ofthe households that are stud1ed We want to see how these vary 
spatJally and how these strateg1es can be assessed for the whole populat10n 

5 5 4 ActJv1ty 26 CombiDe cop1Dg strategy assessments w1th the 
perturbanon maps to gtve vulnerab1hty maps 

Thts act1v1ty assumes that maps of the effects of chmat1c perturbatJOns have been 
produced and that the copmg strateg1es 1dentlfied m the case study areas can be 
extrapolated to the nat10n as a whole If not then the results are only hkely to be val1d for 
the case study areas themselves 

5 5 5 ActJv1ty 27 Define methods for venficatJon of models developed ID 

Output 3 and nsk maps produced ID Output 4 

One of the most 1mportant results of the case stud1es WJII be the venficatlon of the results 
ofthe spatlal analys1s performed ID Output 3 and the perturbat10n maps produced ID 

Output 4 Venfymg these results may not be that easy g1ven the s1gruficant tlffie that has 
passed siDce the census of 1990 and the surveys ID the case stud1es lt 1s also poss1ble that 
questlonmures at the household level may reveal pattems that are s1gruficantly d1fferent 
to the models denved for the parroquia 
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56 Output 6 Construct and run afood secunty/poverty model 

Our final result WIII be an exploratiOn of poss1ble food secunty outcomes m terms of 
d1fferent scenanos based on poss1ble pohcy mterventwns global econom1c mtegrat10n 
and envuonrnental change (such as chmatic events or Iand degradatwn) 

The Imtml scenanos defined m Output 1 wdl be reassessed accordmg to the dnvmg 
forces offood secunty/poverty ¡dentified m Output 3 Where dnvmg forces are 
modifiable 1 e access to Iand market mtegratwn as opposed to factors such as chmate 
potential pohcy mterventwns can be d1scussed With decisiOn makers m order to 
formulate scenanos where these pohc1es are apphed 

Models ex1st wh1ch simulate land use change accordmg toa set of scenanos that 
determme the value ofthe pre determmed dnvmg forces Scenanos such as nature 
conservauon pohcy mterventlons natural events and Iand degradatwn or global market 
forces ha ve been developed for Ecuador and Central Amen ca (de Konmg 1999 Farrow 
and Wmograd 2001) We WII! develop a food security/poverty SimulatiOn model based 
on the same concepts of mod1fymg the value and locatiOn of dnvmg forces m order to 
map poss1ble futures of food secunty/poverty 

5 6 1 Activlty 28 D1ssemble tbe scenanos accordmg to tbe dnvers of food 
secunty and perturbat10ns 

The scenanos that were developed m Output 1 WIII have to be d1ssembled accordmg to 
the determmants of food msecunty from Output 3 lf the regresswn model1s assumed to 
be constant through time then the determmants can be changed accordmg to these 
scenanos and the resultmg food msecunty can be mapped for vanous poss1ble futures 
Tlus wiii be a useful too! for dJscussJon and may allow the exploratwn of pohcy 
mtervent10ns 1f these can also be d1ssembled m terms of the determmants 

5 6 2 Achv1ty 29 Crea te vulnerab1hty maps for eacb of the scenanos 

Th1s act1v1ty uses the result of ActiVIty 29 and Output 5 to model the potenhal changes m 
vulnerab1hty g1ven poss1ble futures of food msecunty and copmg strateg1es and 
clrmatlc perturbatwns 

5 6 3 ActJv1ty 30 Pubhsb maps on tbe mapserver 

6 InformatJ.on Products and Commumcahon Strategy 

The pnnc1pal products oftlus project WIII be the maps ofcondihon ofthe dependent and 
mdependent vanables and the spatial analys¡s 1tself 
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A number of stand alone mformatwn products airead y ex1st orare m the process of bemg 
developed these mclude INFOPLAN from ODEPLAN Almanaque de Ecuador from 
Ahanza Jatun Sacha- CDC and the Bwd¡vers~ty Morutonng System of EcoC1enc1a 

ODEPLAN have INFOPLAN wluch should be confirmed as the govemment s pnmary 
mformat10n too! (Rivadene1ra,pers comm) tlus IS currently a stand alone CD but may 
be updated m the near future The Almanaque de Ecuador 1s a stand alone product but 
1s hkely to be updated Ecoüenc1a s Bwd1Vers1ty Morutonng System has not yet been 
released and IS currently bemg rev1ewed 

None of these tools 1s the perfect veh!Cle for the maps and documents that Wlll be 
produced m th1s prOJect and a more flexible approach 1s needed As a result the maps Wlll 
be pubhshed on a map server and Wlll therefore be access1ble to al! users Wlth an mternet 
connectiOn The map server Wlll be access1ble vm the project homepage wluch Wlll also 
contam workmg papers and metadata 

Our pnnc1pal users Wlll be the three organ1satwns that have FIVIMS actlv!tles m 
Ecuador FAO ODEPLAN and WFP Obvwusly we would hke to commurucate our 
results to as w1de an aud1ence as poss1ble F or h1s reason we are m contact Wlth 
CIMMYT and Ahanza Jatun Sacha- CDC w1th respect to takmg advantage ofthe1r 
contacts Wlth three uruvers~tles m Ecuador As part of the Almanaque de Ecuador 
proJect they Wlll be holdmg courses at umvers~tles m Qmto Cuenca and LoJa, these 
courses could mclude matenal from our proJect e1ther methodolog¡caJ documents or 
maps 

Al! products Wlll be ava1lable m Sparush and Enghsh 

7 Summary 

Through the apphcatwn of umovat1ve spatlal analys1s th1s prOJect w!llldentlfy the 
current cond1t1on env1ronmental dnvers and sensltlVlty to externa! shocks of poverty and 
food secunty m Ecuador Our analys1s Wlll complement ex1stmg stud1es and add value to 
them by focusmg on geograplucal processes and patterns We Wlll analyse food secunty 
and poverty condltiOns the dnvmg forces behmd these problems and vuJnerab!llty and 
nsk of affected sectors of the populatiOn We Wlll synthes1ze our resuJts mto a model of 
poverty and food secunty that can be used to s~mulate future scenanos We Wlll share our 
work through an Internet based commurucatiOn strategy that mcludes dynarmc mappmg 
on the web and hnks to muJtlple networks of stakeholders mterested m food secunty and 
poverty problems 
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Table 1 Log1cal Framework 

Narratlve summary Measurable lndJcators Means or Ver•ficatron l~rtant Assumptwns 
Goal 

Pohc1es and decJsJOns are based on mformauon Project evaluauons by coiJabo atmg 

To 1mprove pohcy and decJsJon makmg atmed at and ms1ghts from the proJect orgamzatJons and externa! rev e\ s by 

decreasmg the number ofrnalnounshed and poor FAO 

peoole m Ecuador 
Purpose 

Successful execuuon ofthe proJect by the 
1 

Use and adoptlon ofthese methodologJes m InformatJOn avaJlable on the proJect 

To apply geograph1c mfonnauon sc1ence to 1mprove Ecuador and other countnes web sne and at CIAT FAO ODEPLAN aod EcoCienc¡a 
www povertymappmg net a umversuy tea m 1 

our understandmg of condu•ons prmcipal dnvmg 
' 

forces and future scenar1os of food secunty and thes1s pubhcatJOns m refereed Joumals 
' 

poverty m Ecuador and to share knowledge w1th and m outlets a1med at ra1smg Methodolog•es developed m lhts pro;ect 
1 

decJsJon and poiJcy makers and other stak:eholders awareness ofpoverty and food securny are easy to rephcate 

J ¡ssues m Ecuador 

Outputs 
' • Cand1date food secunty/poverty dnvmg forces • Report access1ble vm proJect • Experts from all collaboratmg 

1 Pro;ect launch workshop held Capaci11es and needs detined websue orgamsauons are able to attend the 
' 

defined candtdates for dnvmg forces of food 3 cand1date case study areas detined workshop 
1 

secunty/poverty detined cand1date scenanos for CandJdare scenanos of poss1bfe futures 

poss1ble futures detined and caod1date case study areas detined 

ident1fied Needs and capabililles of all collaborators 
defined 
Pro;ecl websue on lme May 2002 

' 

' 2 Cond•t•ons mapped of Food secunty/Poverly and • Food secuncy condJtJon map produced • Maps accesstble vta proJeCt websue • Data are avatlable from collaboratmg 
potentJaJ dnvmg forces Bto physJcal socJal and economJc dnver maps orgamsat10ns and other data holdmg 

produced bod1es 
Maps available July 2002 

3 Spaual AnalySis performed of lmkages between • Cand1date dnvmg forces tested • Analys¡s accesstble V1a project 
Food securuy/Poverty and potenttaf drwmg forces New dr1vmg forces tested websue Pubhcauon m peer rev¡ewed 

Results available November 2002 Joumal 

4 AnalySis undertaken of populahon al nsk to • Perturbauon nsk maps produce:d avaJ!able Report and maps accessJble v¡a 
perturbattons and food secunty degradatton March 2003 prOJCCt webs1te 

5 Copmg strateg1es defined for populatJOn at nsk to • Copmg strategy results tncorporated to produce • Report and maps accessJble v1a • Good relattons wlth communttJes m the 
perturbat1ons and food secunty degradatwn m 3 case vulnerabd1ty maps avadable September 2003 proJect webslte Publicauon m peer case study arcas are good and can be 
study areas revtewed JOUmal ma1ntamed 

6 Food secunty/poverly model developed as a • Food secunty model developed • Report and too} avazJable from Collaboraung organJsatJons and other 
synthesJS ofprev1ous outputs Scenanos adapted for model proJect websJte PubhcatJOn m peer mterested parttes can successfully access 

Vulnerab1hty maps of poss1ble futures produced rev1ewed JOurnal webs1te 
and made avallable December 2003 



Table 2 Proposed hmetable of achvJties 

1 Selechon of factors and 
details of the approach 

Analys1s of hnkages between 
food secunty 1 poverty and 

dnvers 
3 Mappmg of vana bies 
descnbe poverty access to food 
and probable env¡ronrnental 
dnvers 
4 Analys1s of the vulnerab1hty 
of populat10ns at nsk to externa! 
or mternal shocks 
5 Idenhficat10n of the res1hence 
of populat10ns at nsk 

from the methods quanhfied m 
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Table 1 Lol!;tcal Framework 
Narratlve summary 
Goal 

To 1mprove pohcy and decJsJon makmg a1med at 
decreasmg the number of maJnounshed and poor 

J people m Ecuador 
Purpose 

To apply geograph1c mformatJOn sctence to 
1mprove our understandmg of condJtJOns 
pnnctpal dnvmg forces and future scenanos of 
food secunty and poverty m Ecuador and to share 
knowledge w1th deciSion and pohcy makers and 
other stakeholders 

Outputs 

1 ProJect launch workshop held Capactltes and 
needs defined candJdates for dnvmg forces of 
food secunty/poverty defined candidate scenanos 
for posstble futures defined and cand1date case 
study areas Idenhfied 

2 Condtllons mapped of Food secunty/Poverty 
and potenti31 dnvmg forces 

3 Spattal Analysis performed of lmkages between 
Food securtty!Poverty and potentml dnvmg 
forces 
4 AnalySIS undertaken ofpopulatton at r1sk to 
perturbat10ns and food secunty degradatiOn 
5 Copmg strateg1es defined for populatton at nsk 
to perturbat1ons and food securlty degradat10n m 3 
case study arcas 

6 Food secur ty/poverty model developed as a 
synthes1s of prev10us outputs 

Measurable Ind1cators 

Pohc1es and dec•s•ons are based on 
mfonnatton and ms1ghts from the project 

Use and adoplion ofthese methodolog1es m 
Ecuador and other countnes 

• Cand1date food secunty/po erty dnvmg 
forces defined 
3 candtdate case study areas defined 
Cand1date scenanos of poss1ble futures 
defined 
Needs and capabtltlles of all collaborators 
defined 
ProJect webstte on hne May 2002 
• Food secunty condition map produced 
B10 phystcal social and economic dnver 
maps produced 
Maps avatlable July 2002 
• CandJdate dnvmg forces tcsted 
New dnvmg forces tested 
Results avatlable November 2002 
• Perturbatton nsk maps produced avaalable 
March 2003 
• Copmg strategy results mcorporated to 
produce vulnerabiiity maps avatlable 
September 2003 

• Food secunty model devcloped 
ScenarJOs adapted for model 
Vulnerab1hty maps ofpossible futures 
produced and made avatlable December 
2003 

Means ofVer1ficat1on 

ProJect evaluatzons by 
collaboratmg orgamzat10ns and 
externa! revtews by F AO 

lnfonnauon avatlable on the project 
web s1te and at 
www povertymappmg net a 
UOIVCTSity thCSIS pubhcatlons In 

refereed ;ournals and m outlets 
a1med at ra~smg awareness of 
poverty and food secunty 1ssues m 
Ecuador 

Report accesstble ta pro;ect 
websJte 

• Maps accessible vaa pro;ect 
website 

• Analys¡s accesstble v1a pro;ect 
webs1te Pubhcataon m peer 
rev1ewed ;oumal 
• Report and maps accesstble v1a 
pro;ect webstte 

Report and maps BCCCSSible VI3 

pro;ect webs1te Pubhcahon m peer 
revtewed ;oumal 

Rcport and too! avaiiable from 
pro;ect websate Pubhcatton m pcer 
rev1ewed ;oumal 

lmportant Assumot1ons 

Successful executton ofthe proJect by 
the CIAT FAO ODEPLAN and 
EcoCiencJa team 

Methodologtes developed m thts 
pro;ect are easy to rephcate 

• Experts from all collaboratmg 
organJsatJons are able to attend the 
workshop 

• Data are avaiiable from 
collaboratmg orgamsat1ons and other 
data holdmg bodtes 

• Good relatlons w1th commumtJes m 
the case study areas are good and can 
be mamtamed 

• Collaboratmg orgamsauons and 
other mterested partaes can 
successfully access webs1te 



Output 1 
Project Iaunch workshop held CapacJtJes and needs defined cand1dates for dr1vmg forces of food secunty/poverty defined 
cand1date scenar10s for poss1ble futures defined and cand1date case study areas Jdenbfied 

ActJvitJes Person respons•ble 
1 define expected outcomes of the workshop A Farrow 
2 define locatlon of the workshop A Farrow 
3 define and contact partJCJpants of the workshop A Farrow 
4 run the workshop e Larrea 1 A Farrow 
5 collate and pubhsh mformatwn on webs1te A Farrow 1 e Perrea 
Output2 
CondJtJOns mapped of Food secunty/Poverty and potenhal dnvm2 Corees 

ActJvihes Person respons1ble 
6 define dependen! vanable e Larrea 1 A Farrow 1 G Leclerc 
7 define mdependent vanables accordmg_ to hypotheses A Farrow 1 e Larrea 
8 mventory of data and meta data A Farrow 
9 analys1s of data m terms of appropnateness A Farrow 1 G Leclerc 
10 create pomts for dependen! vanable A Farrow 
11 summanse values ofmdependent vanables at the deQendent vanable pomt locatwns A Farrow 
12 pubhsh condibon maps on a proJect map web server A Farrow 1 E Barona 1 e Perrea 
Output3 
Spat1al Analys1s performed of hnka2es between Food secunty/Poverty_ and potent1al dr1vm forces 

AcbvJbes Person respons1ble 
13 analyse d1stnbutwn of dependen! variable m terms of clustermg A Farrow 1 G Leclerc 1 e Larrea 
14 analyse d1stnbutwn of mdependent vanables m terms of spabal autocorrelatwn A Farrow 1 G Leclerc 1 e Larrea 
15 1f spabal auto correlatwn ex1sts use spabal filtenng techmques to 1mprove mulbple A Farrow 1 G Leclerc 1 e Larrea 
regresswn method 
16 use geogra¡>_hically we1ghted regresswn method A Farrow 1 G Leclerc 
17 mterpret the results m order to test hypotheses and 1mprove food secunty model A Farrow 1 G Leclerc 1 e Larrea 
18 subm1t artJcle to peer rev1ewed JO Urna! A Farrow 1 G Leclerc 1 e Larrea 



Output4 
Analysts undertaken of populatton at nsk to perturbatJons and food secunty degradatJon 

Achvthes Person responstble 
19 define the perturbatwns most prevalen! and tmportant m Ecuador A Farrow 1M Wmograd 

1 

20 define the methodology for mappmg these perturbatwns A Farrow 1M Wmograd 
21 research mto el mño phenomenon A Farrow 
22 pubhsh perturbatton maps A Farrow 1 E Barona 1 e Perrea 
Output 5 
Copm2 strate21es defined for populahon at nsk to perturbahons and food secur!ty_degradatJon m 3 case study areas 

Achvthes Person responstble 
' 

23 define the strategyfor assessmg the copmg strategtes ofthe populattons to be studted A Farrow 1 G Leclerc 
24 undertake survey and/or RRA and/or parttctpatory rural assessment and/or focus group A Farrow 1 G Leclerc 
sesswns 
25 mterpret results of data acqmsttton A Farrow 1 G Leclerc 1 G Hyman 
26 combme copmg strategy assessments w1th the perturbatwn maps to g1ve vulnerab1hty A Farrow 1 G Leclerc 
maps 
27 define methods for venficatwn of models developed m Output 3 and nsk maps A Farrow 1 G Leclerc 
produced m Output 4 
Output6 
Food secunty/poverty model developed as a synthests of prev10us outputs 

Achvthes Person responstble 
28 d1ssemble the scenanos accordmg to the dnvers of food secunty and perturbatJOns A Farrow 
29 crea te vulnerabilt!l'_ maps for each of the scenanos A Farrow 

_]_Q_ pubhsh maps on the mapserver A Farrow 1 E Barona 1 e Perrea 



ALTERNATIVAS MENUS ECONOMICOS- 2003 

MENU-El 

Muchacho fno $12 000 
Ensalada de Papa 
Arroz Perla 
Cascos de Tomate 
Jugo 
Postre 

MENU-E2 

Trucha con Nueces $12 000 
Patacones 
Arroz con Verduras 
Jugo 
Postre 

MENU-E3 

Pollo TemyaqUI $12 000 
Arroz 
Pure de Papa 
Jugo 
Postre 

MENU-E4 

Lasagna de Carne $12 000 
Ensalada Verde 
Pan Frances 
Jugo 
Postre 

MENU-ES 

Lomltos en Salsa Madera $ 12 000 
Papa Ana 
Ensalada MIXta 
Arroz Almendrado 
Jugo 
Postre 



MFNTT - F..fio 

Pernil de Pollo a la Orly $ 12 000 
Arroz al PereJil 
Tnlogia Caliente 
Papa a la Crema 
Jugo 
Postre 

Goulsh a la Hungara $ 12 000 
Pure de Papa 
Verdura al Dente 
Arroz con Pimenton ROJO 
Jugo 
Postre 

Milanesa de Cerdo $ 12 000 
Yuca Fnta 
Arroz Blanco 
Ensalada de Zanahona y Repollo 
Salsa Tartara 
Jugo 
Postre 

Arroz con Pollo $ 12 000 
Papa francesa 
Cascos de Tomate 
Jugo 
Postre 

Pollo con Champmones $12 000 
Papa Francesa 
Ensalada de Verduras 
Jugo 
Postre 

Nota El postre de todos los menus es variedad de 
" Tartaletas " 



Annex 1 Part•c•pants mv1ted to the Iaunch workshop 

Oreamsahon Contact person(s) Comments 
EcoCJencJa Fundación Ecuatonana de Malkl Saenz (BwD1v momtormg too!) PotentJal data prov1ders for the case study 
EstudiOs Ecolog•cos Fernando Rodnguez (GIS) areas ofEsmeraldas and Sucumbíos Malk1 

LUis Suarez (B10D1v) worked w1th Carlos Larrea on the soc10 
Isla San Cnstóbal 1523 y Isla Seymour Galo Medma (DO) envuonmental maps of Ecuador They 
Cas1lla 17 12 257 QUJto have a well run GIS lab and prov1de GIS 

and RS mterpretatwn serv1ces for all 
T (593 2) 2451 338 339 proJects m EcoC1enc~a 
(593 2) 2242 417 
F (593 2) 2249 334 
FAO (Umted Natwns Food and Jesus Muanda de Larra (Rep ) Currently most mterested m supportmg 
Agnculture Organ•satwn)- Ecuador Fernando Carvapl theu proposal for provmce leve! FIVIMS 

Janet Pavon Produced the nutntwnal pro file of Ecuador 
EdificiO de Mm1steno de Agncultura y w1th ODEPLAN m 2001 
Ganadena 
A vemdas El o y Al faro y Amazonas 
Casilla 17 21 O 190 
Qu1to 

T (593 2) 2554321 
F (593 2) 2905887 
E fao ecu(tilfield fao org 
WFP (Umted Natwns World Food Hannah Laufer (Rep ) V AM Ecuador has dnfted away from 
Program)- Ecuador Marcelo Quevedo (V AM) natwnal FIVIMS efforts and 1s now a 

Ivette Valcarcel (V AM) bottom up approach The concentrate on 
Av Amazonas 2889 y La GranJa vulnerable groups ( defined m a natwnal 
6to PISO QUitO workshop) m vulnerable provmces e g 

LoJa 
1 

T 2460330 They are very keen to be partners and 
2460332 Ext 1604 would hke to use our results or 

methodologtes where poss1ble i 



Orgamsahon Contact person(s) Comments 
1 

ODEPLAN Lms Rlvadene1ra (director ofiNFOPLAN) Th1s IS the planmng office for Ecuador 1 e 1 

Patnc1a Martmez (pohcy Implementatwn) the pohcy makers but 1t has been severely 
Calle Benalcazar Edificio la Umon 3er cut back smce the 1998 constitutwn and 
PISO now has less power and resources than 

before INFOPLAN 1s stiJI the 
T 2580737 Ext 18 govemment s mformatlon too! 

Marcelo Moreano Maree! o a medie IS currently a freelance 
consultan! workmg for F AO/ODEPLAN 

E mmoreano@mo telconet net He was once the Secretana General de 
Planlficacwn Direccwn General de 
Planlficacwn Social m CONADE- the 
more powerful predecessor ofODEPLAN 

1 

' 

Programa Especial de Segundad Jaime Durango (Duector) 
Ahmentar1aDe Ecuador (PESAE) FAO 
Av 10 de Agosto 5470 y VII!alengua 
Qmto 
Telefono 455 172 
E maii JaimeDurango@field fao org 

CESA Central Ecuatonana de ServiCIOS Lautaro Andrade ( delegate of RED PESA) 
Agncolas 
Inglaterra 532 y Vancouver (Inglaterra N 
3130 y Mariana de Jesus) 

T (593 2) 524 830 
F (593 2) 503 006 
E cesa mo@andmanet net 
landrade@.andmanet net 



Ore;amsabon Contact person(s) Comments 1 

Ahanza Jatun Sacha- CDC Pablo Alme1da Head of Geo mfonnatlcs Data prov1ders they have created a land 
Marc1a Penafiel Head of ProJects use map for Ecuador 

PasaJe Eugemo de Santlllán N34 248 y They also spec1ahse m capac1ty bmldmg 
Maunán Cas1lla 17 12 867 Qu1to They seem similar m character to 
T 432 240 432 173 432 246 EcoC!enc1a 
F 453 583 They are workmg w1th CIMMYT to 

develop the country almanac for Ecuador ' 

World Bank Jesko Hentschel 
Peter LanJouw 
Jean Olsen LanJOUW 
Jav1er Pogg1 

CIMMYT Dave Hodson CIMMYT are prepanng an almanac for 
Ecuador due to be released m June/July 
The almanac could be used as a veh1cle for 
proJect products and/or a source of data 

INEC Instituto Ecuatonano de Statlst1cal Office 
Estad1stlcas y Censos 

SIISE- S1stema Integrado de Indicadores Vlad1m1r Brbonch Socml md1cators system 
Soc1ales del Ecuador 

A ve Amazonas y Santa Mana esquma 
Ed1fic10 Tarqm So p1so cas1lla 17 16 158 
CCI Qmto 

T (593 2)2231749 2902748 2522435 
F (593 2) 252 l 864 
E suse@suse gov ec 

- -·- - - - ----



Oreamsat10n Contact person(s) Comments 
MAG MIDistry of Agnculture 

CEPLAES Centro de Plamficac10n y 
EstudiOs Sociales 

FLACSO Facultad Latmoamencana de 
Ciencias Sociales 

Umversity of Azuay Cuenca Paul Ochoa They have set up a GIS MSc course 

Umversity of Cahforma Berkeley AlaiD de Janvry Guru for poverty and envuonment IIDkages 
ID LatiD Amenca 

Tomoki FuJn Agncultural economist lookmg at spatial 
analysis of poverty ID Ecuador 

ClVII Defence Contmgency plans for natural disasters 

Mmistry ofthe Environment ContiDgency plans for natural disasters 

---~ 



Annex 2 Prehmmary mventory of data to be used m the proJect 

Ex1stmg soc1o econom1c So urce Year Scale!Resolutlon AvallabllJty 
data 

Poverty map Larrea et al 1996 Parroqma A valiable from Carlos Larrea 
and m INFOPLAN 

Povertymap Hentschel et al 2000 Parroqu1a Ava!lable from World Bank 
Populatwn Census INEC 1990 Household/mdlvldual AvBllable from World Bank and · 

Carlos Larrea 
Populatwn Census INEC 2001 Household/IndJv!dual Not yet ava1lable 
Demograph1c and health DHS 1987 4713 md1V1duals Ava¡Jable from DHS 
survey 
LlVlng Standards World Bank 1994 4391 households Avaliable from World Bank and 
Meausrement Survey Representahve for 8 Carlos Larrea 

regwns only 
Admm1strahve boundar1es 1998 4 regwns INFOPLAN 

21 provmces ( 
Gala pagos) 
212 munc!p!Os ( 
Galapagos) 
975 parroqmas 

Market locatwns 202 populated places INFOPLAN 
Transport lnfrastructure 3 road classes INFOPLAN 
Serv1ces (health educahon) 
(*) 
Qual1tahve data Rap1d rural 
appra1sals focus groups 
expert opmwn ? 

Land Tenure 



Ex1stJng b•ophysJcal data So urce Year Scale/Resolutwn AvallabJhty 

Agncultural Census INEC 2000 NIA Not vet avmlable 
Survey 1995 
Land Use Survey SEAN 1991 3137 sltes 
Contours CLIRSEN/EcoCiencJa 1OOm (O 1OOm) 200m Can be bought relatively 

(1 OOOm and abo ve) cheaply from CURSEN 
S01ls Gonzalez et al 1986 In our collectwn 
Remammg Vegetatwn Sierra Rodngo 1999 1996 1 1 000 000 In our collectiOn 

Quito Proyecto 
INEF AN/GEF y W•ldhfe 
Conservatwn Soc1ety 

Potentialland use EcoCJencJa INFOPLAN 
Land Use ORSTOM/CDC 1994 In our collectiOn 

(198*) 
Eros10n ORSTOM 
Temperature 
PrecipitatiOn 
S01l water holdmg capacity 

Modelled data So urce Year Scale/ResoiutJOn AvaJiabJhty 

Accessibihty to markets and 
serv1ces 

DTM 
Natural hazards - drought 

prone landshde prone flood 
prone 

-- -



Geospatial D•mens1ons of Poverty and Food Secunty- A case 
study of Mex1co 
CIMMYT 

Pnncipal Investigators 
Dr Maunc10 Bellon Econom1cs Program CIMMYT 

E ma1l m bellon@cgiar org. Tel 52 5804 2004 
Dr Jeffrey Wh!te Head of GIS and Crop Modelmg Laboratory CIMMYT 

E maii J wh1te@cgiar org Tel 52 5804 2004 

IntroductJon 

The multtple actiVitles of mtematwnal agnculttiral development seek to mcrease 
food secunty reduce poverty and conserve the natiiral resource base for agnculture and 
other human actlvittes Imphcit m these efforts are notwns of how food secunty and 
human welfare vary geograplucally and what forces d.nve this vanatiOn Quantifymg 
food secunty and human welfare has proven difficult however especial! y where 
temporal and spattal vanation are considered (Deichmann 1999) Nonetheless case 
studies demonstrate the potentlal utihty of such efforts Hentschel et al (2000) combmed 
census and survey data to examme spatJal vanatJon m poverty m Ecuador 

Tlus proJect proposes to develop new methodologies for charactenzmg spatial and 
temporal vanatwn m food msecunty and poverty usmg Mexico as a case study 
EmphasiS iS g¡vmg to statistically ngorous analyses that account for complexitles m 
analyzmg spatJal data from di verse sources These mclude effects of spatlal 
autocorrelatwn lack of statistlcal mdependence between vanables and loss of 
mformatwn through aggregatwn These are not Simply questiOns of statlstical elegance 
F rulure to account for spatlal autocorrelatwn and other forms of mterdependence can 
severely bias estimates of effects of explanatory vanables and Jead to gross 
ffiismterpretatiOn of causal relatiOns (BIVand 1998) On the other hand correct 
accountlng for autocorrelatwn can Improve the understandmg of underlymg explanatory 
factors (Lee and Wong 2001) 

A GIS based system for mappmg mdicators of food msecunty and poverty wiil be 
deve1oped that analyses vanatJon at three spatJal scales country Wlde regional and state 
The analyses WIII emphasize genenc tools and methodolog¡es that should be readiiy 
transferable to other countnes 

Tlus effort should lead to Improved pnonty settlng and Impact assessment by 
allowmg stakeholders to relate actJvitles to spatJal and temporal vanatlon m food secunty 
and human welfare By exammmg possible causal relatwns the work should also 
illummate underlymg effects of factors such as chmate s01ls and access to markets Such 
mformat10n should lead to improved targetmg and scalmg up of mterventwns across 
vanous spatlal scales- a topic of mcreasmg concem m mtemattonal arenas (Gundel et 
al 2001) We further expect that emphasis on spatlal mformatwn through maps WIII 
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greatly enhance the potentialimpact of the results as compared to more conventwnal 
reports through tables and figures (Smelcer and Carmel 1997) 

Why Mexico? 

Mexico IS an Ideal country for exammmg dimenswns and causes of spatlal 
vanahon m food secunty and human welfare Its 102 mdhon Inhabitants are distnbuted 
over extremely di verse environments Northem Mexico has desert regwns With 
settlements concentrated m Imgated valleys and coastal areas The Altiplano (highlands) 
share chmauc simdanties With regwns of Central and South Amen ca and large areas of 
sub Saharan Afnca Southem Mexico has humid tropical areas mcludmg ramforests 
that resemble many medium to high ramfall areas m Asia and Afnca At the same time 
the sociO economic envuonment mcludes mdigenous cornmurutles both m margmal and 
favorable environments border towns where economies are closely hnked to cornmerce 
With the US and petroleum regwns where 01! extractwn dommates the local economy 
Whde the UNDP ranks Mexico m the top end ofthe medium development category 
(rank of51 among 162 countnes UNDP 2001) sorne experts suggest that Mexico also 
has the World s largest mequahhes m distnbutwn ofwealth and human welfare There 
are many areas ofMexico With extreme poverty Estimates ofmoderate to severe chdd 
malnutntwn m rural areas are below 10% m sorne states whde m others they exceed 
25% (Avda Cune! et al 1997) Usmg a poverty lme defined as IWice the expendllure to 
achieve a mimmum nutntwnal reqmrement the mcidence ofrural poverty was 53% for 
Mexico for the penod 1994 to 1998 Thus m spite of relahvely high mcome levels 
Mexico has a lugh mcidence of rural poverty a pattem common m Latm Amen can 
countnes Furthermore the mcidence of rural poverty IS considerably higher than the 
mcidence ofurban poverty (de Janvry and Sadoulet 1999) 

The dommance of mruze m Mexican diets WIJI facihtate the focus on food 
secunty Mruze IS the staple food of Mexicans particularly of the rural poor The per 
capita consumptwn of mruze IS approxunately 250 g/ da y (Avda Cune! et al 1997) 
Dunng the rruny season of 2000 approximately 7 5 mdhon hectares were planted to 
mmze out ofa total of 12 5 rmlhon hectares planted to aiinual crops (SAGARPA 2001) 
About three mdhon small scale farmers plan! mruze These farmers depend to a greater or 
lesser extent on theu maize productlon for theu own consumphon Among these farmers 
even though maize productwn may not contnbute Importantly to their cash mcome an 
adequate mruze productwn IS key to welfare and secunty mmze producuon can represen! 
an unportant componen! oftheir hvehhood strategies However for many poor farmers m 
Isolated areas particularly mdigenous people mruze productwn IS fundamental for theu 
welfare given that they have hmlled opporturuties to partiCipate successfully m regional 
and nallonal markets Even for those farmmg households that have other sources of 
mcome such as offfarm and non farm labor or remittances havmg their own mmze 
allows households to cope better With temporal vanatwn m mcome (e g the recen! 
downturn m the economy) 

Most mruze Is produced under rmnfed conditlons m small farms With low y1elds 
and hence low total productwn and a lugh proportlon IS kept for self consumptlon 
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partlcularly among the rural poor Besides smalllandholdmgs three factors affect theu 
abiiity to produce adequate amounts of mwze for self consumpt10n rwnfall vanabihty 
storage losses and market accessibihty Ramfall vanabihty determmes to a great extent 
)'leld and productlon The amount of storage losses determmes the amount of mwze 
avrulable throughout the year Accessibihty to markets determmes the potentlal to access 
other sources ofmcome and to purchase outside food These factors are not only 
Important to poor Mexican farmers but also are relevant for poor farmers that rely on 
their own productlon for self consumpt10n throughout the developmg world 

Poor subsistence onented farmers and theu households have usual) y been by 
passed by modero agncultural technology Currently poverty alleviatlOn and farmmg 
support govemment programs such as PROGRESA and PROCAMPO provide many of 
these households With cash transfers New research suggests that m the case offarmmg 
households pohcies that directly promote agncultural productiOn would have greater 
Impacts not only m product10n but also on household mcome and welfare than direct 
cash transfers (Yunez Naude and RoJas Castro m press) Tlus suggests that providmg 
unproved technology to poor fanrung households may be an Important too) m poverty 
alleviation Given the social econom1c and envuonmental heterogeneity of Mexico It IS 
necessary to target the efforts to develop and transfer appropnate agncultural 
technologies to the poor 

CIMMYT currently conducts research on the adopt10n and use ofimproved maize 
germplasm among poor households m margmal areas of sorne of the poorest states m 
Mexico (Chiapas and Oaxaca) Tlus research mtegrates data on poverty and agroecology 
mto a GIS to target the areas where the research IS takmg place The data collected m this 
proJect WIII be used to vahdate the findmgs ofthe proposed project CIMMYT IS also 
Carr)'lllg out research on evaluatmg storage Iosses under the conditions and With the 
traditlonal technologies used by small scale maize farmers throughout Mexico as well as 
mto new partiCipatory methodologies to Identlfy germplasm swtable for the needs of 
subsistence onented farmers Clearly CIMMYT and others can benefit from research that 
mtegrates many ofthese aspects not only to target further research but also to scale up 
the results of on gomg research 

Taken alone the diversity of environments and sociO economic conditions of 
Mexico make the country an Ideal platform for stud)'lng vanatlon m food secunty and 
human welfare However another powerful argument hes m the avwlabihty of quaiity 
data on socio economic conditlons mfrastructure and other factors that are among 
commonly used mdicators offood secunty and human welfare (Comm1ttee on World 
Food Secunty 2000) 

The Encuesta Nacional de Ingresos y Gastos de los Hogares (ENIGH Nat10nal 
Survey ofHousehold Incomes and Expenditures) IS a key resource maintamed by INEGI 
The year 2000 survey m volved over 1 O 000 households stratlfied between loca!Itles With 
more or less than 2 500 mhabitants and measured the structure and distnbut10n of mcome 
as cash or eqmvalents and spendmg patterns ofthe households With categones for 
consumable (food beverages and tobacco) and durable goods The survey also obtams 
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add1t10nal mformatiOn on the households such as bmldmg matenals famtly structure and 
econom1c acttv1Ues ofhousehold members Comparable data from prev1ous surveys are 
avrulable for 1984 1989 1992 1994 1996 and 1998 

Add1ttonal resources for soc1oeconom1c data mclude the year 2000 census (XII 
Censo General de Poblac1on y VIVIenda) as well as the 1990 and 1995 censuses The 
ConseJo Nactonal de Poblacton (CONAPO 2000) uses nme md1cators from the census to 
create an mdex of soc1al margmahzallon for over 70 000 locahues CIMMYT has used 
these data prevtously to study margmahzatwn m relatiOn to adoptwn of mruze m the 
states of Chtapas and Oaxaca as well as to transportallon access m GuanaJuato Th1s 
extens1ve census data are read1ly man1pulated at vanous spaltal scales and appear to be of 
very h1gh quahty 

In the areas ofhealth and nutnlton there are add1Uonal data sources mcludmg 
naUonal surveys The Encuesta Nactonal de Salud of 1994 (ENSA Il) surveyed 12 000 
households (60 000 mdiVIduals) for vanables related to health and the Secretana de 
Salud (Health Secretanat) can prov1de add1t10nal stat1s1tcs on b1rths and mortahty 
d1saggregated by age groups and sex The Encuesta Nactonal de Ahmentac1on y 
Nutnc1on en el Med1o Rural 1996 (ENAL 1996) surveyed 38 222 households for 
vanables related to nutnllon and collected anthropometnc measurements on 31 601 
ch1ldren under five years of age 

CIMMYT s GIS and Crop Modehng Laboratory has an extens1ve data on the 
phys1cal env1ronment mcludmg chmate surfaces smls topography and land cover (see 
Append1x 1) To examme relattons between food secunty and the envuonrnent we 
expect to acqmre add1t1onal data on transportatiOn mfrastructure and curren! land use 
from INEGI the Instituto Mex1cano de Transportes and other offic1al sources Most 
offic1al sources are wtlhng to make the1r data avrulable to CIMMYT for no or muumal 
charges smce the mtended apphcattons are non cornrnerc1al and would complement thetr 
own work To account for temporal vanatiOn we ha ve the optwns of usmg data from the 
ENIGH and censuses over t1me as well as annual data on chmallc cond11tons and 
econom1c acttv1ty 

Methodolog~cal Approach 

As De1chrnann (1999) B1vand (1998) and B1gman and Loevmson (1999) 
emphas1zed charactenzmg geographtc vanatton m soc1o econom1c measures presents 
mult1ple methodolog1cal challenges 
• Lack of un1versal md1cators for trruts related to human welfare and food secunty 
• D1fferent U me frames Because of the h1gh costs of conductmg censuses or maJor 

surveys data are seldom avrulable wtth suffic1ent frequency across years to permlt 
understandmg temporal vanalton 

• D1scontmuous dJstnbut1on- Wh1le vanables such as chmate land use and 
topography have mearungful values at any locatiOn data related to human cond11tons 
are usually assoc1ated wtth md1v1duals households or cornmurut1es and thus are 
d1scontmuous over the landscape 

48 



• Aggregat10n- Census and survey data are usual! y presented m spatially aggregated 
forms that can obscure 1mportant local vanatwn 

• Spat1al autocorrelat10ns - Adjacent geograpluc features often have correlated values 
(e g adJacent murucipalities may have levels ofprospenty that are more Similar than 
one would expect by chance) Tlus autocorrelatiOn can result m spatlal correlatwn 
among errors m regresswn analyses resultmg m maccurate parameter esttmat10n and 
potent1ally 1gnonng mformatwn that can greatly enhance mterpretatwn of results In 
contrast correct accountmg for autocorrelatwn can greatly enhance the mterpretatlon 
of poss1ble causal relatiOns (Lee and Wong 2001) 

• Statistical mdependence - Modeled surfaces for vanables such as temperature 
transportatlon access and land use smtab1hty are often calculated usmg a d1g¡tal 
elevat10n model (DEM) as an explanatory vanable Where such underlymg 
commonal1ty occurs the data sets wdl not be statistlcally mdependent and apparently 
Simple compansons (e g to determme whether temperature or access are more 
1mportant determmates offood secunty) wdl be mvahd 

• Normal1ty- Socio econom1c data are often recorded or presented as counts rates or 
percentages (e g number of rooms m a house port10n of households Wlth ruruung 
water) Such data often fa1l tests for normal1ty of error and statist1cal analyses 
reqmre non parametnc approaches 

No smgle methodology addresses al! ofthese problems Thus we WIII evaluate vanous 
prom1smg approaches and mcorporate them as appropnate The approaches mclude 

InternolatiOn Our expenences Wlth the CONAPO margmal1zat10n mdex show that 
admuustratlve and census urut boundanes lude maJOr vanatlon 1fused as aggregated 
uruts Boundanes ofmunlclp!Os (the next admlrustratlve urut below states) often nm 
from valley bottoms to the crests of mountam ranges Interpolating data or otheTW!se 
modelmg pomt data to create surfaces allows descnbmg vanatiOn m a much more 
powerful marmer From modeled surfaces data may be re aggregated accordmg to 
map uruts based on surulanty md1ces (e g cluster analys1s) or related to contlnuously 
varymg parameters such as clrmate topography and access md1ces (already available 
m raster format) 

A key 1ssue m mterpolatlon !S what method to use Methods that assume 
normal1ty such as mverse d1stance sphnes and ordmary kng¡ng are mappropnate for 
many sociO econom1c parameters We WIII evaluate non parametnc methods 
mcludmg kernel dens1ty (Bowman and Azzahru 1997 Bailey and Gatrell 1995) and 
md1cator kngmg (Deutsch and Joumel 1999) 

Fuzzv log¡c Ass1gnment of ent1t1es to d1screte classes 1s often problematlc (Kemp et 
al 2001) Class membersh1p 1s trad¡tlonally based on absolute entena specified With 
Boolean algebra (e g ¡fmean temperature > 30 e then chmate IS hot) Usmg fuzzy 
log¡c however membersh1p 1s allowed to vary over a scale from O (non member) to 1 
(full member) Such an approach IS lughly appropnate for classlficatlons such as 
nual vs urban or employed vs unemployed 
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Spatial and temporal autoregresswn Spec1ahzed methods related to those used for 
time senes ana!ys1s can estimate the effect of spatial autocorrelatiOn m regress10n 
analyses Although not Implemented m standard GIS packages vanous software tools 
are avaiiable for spatial and temporal autoregresswn and related analyses (e g the 
Rookcase add m of Sawada [1999] and the FIL TER program [Lauren Scott] for Get1s 
spatial filtenng [Get1s 1995]) 

Work Plan 

Detmls of the planned actlvities are outhned m the logical framework presented m 
Append1x 2 anda time chart m Append1x 3 The Imtial phase (second semester of2002) 
wiil focus on compiimg and evaluatmg spatlal data and software tools from di verse 
sources In sorne cases th1s may reqmre contractmg Mex1can experts to ensure that data 
are correctly mterpreted and organJZed for analys1s To tlus end a small workshop WIII 
be held for consultat10n Withm Mex1co Most data sets WIII be obtamed Withm Mex1co 
but we WIII also explore usmg remote sensmg products such as mghtt1me near mfrared 
emissions as md1rect md1cators ofhuman actiVIty (Eiv1dge et al 1997) A natwnal staff 
scientist WIII be recrmted dunng the first year to ass1st With data collectwn processmg 
and analys1s 

The first semester of2003 WIII focus on prepanng data for the actiial analyses 
(e g mterpolatwn of pomt data and spat1al regresswns) Our past expenences With 
chmate margmalizatiOn and transportatwn surfaces showed that such processmg often 
has to be repeated severa! times because errors or mconsJstencies emerge that reqmre 
contactmg the ongmal data sources for clanficatwn Thus whi!e the processmg of 
mdiVIdual vanables IS relatively stra1ghtforward we expect th1s to requue patience and 
close attentwn to detall 

Severa] methodologica]Issues WIII have to be dealt w1th as the data are compiied 
These mclude 

1 Can georeferenced data from surveys which offer detai! but hm1ted spatlal coverage 
be used to estimate realiStic values for a Wider range of locatwns? For example the 
ENIGH employed a sub sample of households Witlun a sub sample of murucipalitles 
foral! ofMex1co These are meant to represent carefully stratified surveys for state 
or natwnal leve! analyses We WIII exarrune the feasibihty of est1mating vanables 
from surveys such as the ENIGH With regresswn models Thus for a parameter of 
welfare or food secunty Z the model m1ght be 

Z = a*U + b* V + + f*Y +e 
where a, b and f are !mear regress10n coeffic1ents and U V and Y are vanables 
values of which are obtained from data sets With detailed natwnal coverage (e g 
census clunate topography) Such regresswns are sensitive to spatial 
autocorrelatiOn so global and local autocorrelations WIII be exammed If needed 
Getis filtenng WIII be used to separate duect and spatial effects 
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2 For analyt1c approaches that reqUire pomt data (e g global and local md1ces of 
spat1al autocorrelatwn Getis filtenng) what 1s the best way to defme polygons and to 
locate representatlve pomts Withm polygons? Use of modeled (mterpolated) surfaces 
prov1des the optwn of defirung a dlVerse set of regwns (e g through cluster analys1s) 
but such groupmgs would not respect polygons for census or admirustrative uruts 
One approach 1s to respect maJor admirustratlve umts and use simple topograpluc or 
chmatlc entena to subdivide uruts With very lugh mtemal enV!ronmental vanat10n 
Imphc¡t m tlus process 1s cons1deratlon of the mod1fiable areal urut problem (MAUP 
Jehnsla and Wu 1996) Once polygons are defined approaches WIII be compared for 
ass1grung data to pomt locatwns such as centrmd we1ghted centrmds or largest urban 
centers 

3 How tocan temporal vanatwn m welfare and food secunty best be handled? The 
census and survey data are avrulable over multiple years but at dlffenng mtervals and 
With vanations m srunplmg umts (e g dueto changes m admirustrative boundanes) 

4 In final classificatwns of regwns as food msecure or havmg very low hUinan welfare 
ng1d classificatwn entena may g¡ye unreal¡stlc groups Fuzzy log¡c offers an 
approach for more flexible classificatwns and WIII be tested when appropnate 

These 1ssues WIII first be exrunmed m the frrst semester of2003 mcludmg a survey of 
software tools that fac1htate mtegratlon ofthe analyses With standard GIS and statistical 
analys1s software 

Dunng the srune semester the Irutlal analyses of spat1al vanatwn m food secunty 
and welfare WIII be conducted for all states and ¡f software perrruts for all murucipios m 
Mex1co Typically we WIII seek to explrun spatial vanatwn m md1cators through 
stepWise regresswns and pnnc1pal component analys1s AH such work wiii mclude 
assessments of spatlal autocorrelatiOn and ¡f necessary Getis spat1al filtenng WIII be 
used 

In the second semester we WIII attempt to extend the analyses work to a larger 
spatial scale poss1bly AGEB polygons defined Withm murucipalities or rural vs urban 
locatlons as Identified m the 2000 census Due to the voiUine of detrul tlus entails we 
expect to focus on the southem states of Oaxaca, Guerrero and Cluapas By the end of 
the second year we should also have addressed temporal vanatlon usmg the ttme senes 
avrulable from the vanous natwnal censuses of populat!on and housmg 

Tlus work WIII set the stage for 2004 when we WIII exanune the effects of spatial 
scale on our Imhal findmgs and deterrnme whether rev1sed analyses are reqU!fed Durmg 
tlus phase we WIII use CIMMYT s mdependent stud1es on household welfare m rural 
areas of Cluapas and Oaxaca to val1date the outputs 

The fmal actlvities ofthe proJect WIII mclude wntlng the reports and prepanng the 
WWW Site With mteractive maps and downloadable data Techruques for WWW based 
mappmg are evo)y¡ng rap1dly so we prefer not to comm1t ourselves to a spec¡fic software 
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or methodology at th1s t1me If resources allow we w¡Jl also release the data sets m user 
fnendly GIS too I/ data combmatwns such as the Almanaque de Guanajuato 

Apphcahon of Results 

The food secunty and poverty maps are expected to be of d1rect use m gmdmg 
and assessmg CIMMYT s activitJes m Mex1co CIMMYT IS mvolved m proJects 
expected to ha ve farm leve!Impact m severa! areas of MexiCo (typically m assoc~atwn 
Wlth INIFAP or NGOs) The proposed maps should forma useful foundatwn for pnonty 
settmg and assessmg 1mpact m these efforts 

The maps WJJl also be made available to government agencies universitles and 
NGOs Natwnal and state governments m Mex1co contrnually seek to 1dent1fy socially 
margmahzed populatwns that are at nsk as reflected m Federal prograrns such as 
PROGRESA and PROCAMPO Government generated md1ces are often suspected of 
reflectmg pohtJcal agendas and we expect that our mdependent assessment WJJl be 
welcomed by many sectors 
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Budget (USD) 

CSI F AO ProJect CIMMYT 
Item Y 2002Y 2003Y Total Y 2002 Y 2003 Y 2004 Total TOTAL 

2004 
Data 4000 2000 o 6000 1000 o o 1000 7000 
Software 2000 2000 1000 5000 2000 2000 2000 6000 1 1000 
Hardware 2000 1000 o 3000 1000 1000 1000 3000 6000 
Personnel 10000 14000 14000 38000 5000 5000 5000 15000 53000 
Nat10nal 
lntemattonal 5000 5000 5000 15000 12000 12000 12000 36000 51000 
Consultants 3000 2000 2000 7000 o o o o 7000 
Lab and office o o o o 4000 4000 4000 12000 12000 
space 
Workshops 2000 o 2000 4000 2000 o 2000 4000 8000 
M1sc supphes o o o o 500 500 500 1500 1500 
www o o 2000 2000 o o 3000 3000 5000 
resources 
Travel 1000 1000 1000 3000 o o o o 3000 
Veh1cle o o o o 2000 2000 2000 6000 6000 
Overhead (20 1) 5800 5400 5400 16600 o o o o 16600 
Total 34800 32400 32400 99600 28500 25500 30500 84500 184100 
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AppendiX 1 Key data sets to be used m the proJect 

Data set DescnptiOn Scale/ level of detall Years 
Socto-economtc 
General censuses of populatton and Populattons by By localtttes wtth 1990 
housmg gender and age more than 4 housmg 1995 

qualtty ofhousmg Untls 2000 
etc 

CONAPO mdex ofmargmaltzatton Calculated from As for census 1990 
census data 1995 

Nat Survey ofHousehold lncomes Detatled survey of 1 O 000 households 
(ENSA) mcome sources and 

expendttures 
mcludmg 
remtttances 

Nattonal Survey of Food and Nutntton Detatled survey of 
(ENAL) food consumptton 

and nutnttonal status 
Nattonal Health Survey (ENSA 11) 12 000 households 1994 

60 000 tndtvtduals 
Transportatton network Detatled vector ? 2002 

database of Mtntstry 
of T ransportatton 

T ransportatton access To be calculated by 1 km gnd 2002 
CIMMYTfrom 
MoT vector 

BtOnbvstcal 
DEM Raster data for 1 kmgnd 

elevatton 
Chmate Interpolated monthly 17kmgnd 

cltmate normals and 
denvattve models 

S01ls F AO sml classes 1 250 000 
Muntctpal boundanes 
Land cover USGS classtficatton 1 kmgnd 
AGEB boundanes Census untt 2000 

boundanes 

2 A = Avatlab1e m dtgttal form at CJMMYT E = Extsts but not yet wtth CJMMYT O= Offered to 
CIMMYT but not yet obtamed 

55 

Status 

A• 

A 

E 

E 

E 

o 

[O] 

A 

A 

A 
A 
A 
o 



Append1x 2 Log1cal framework for the proposed actJvJtJes 

O er 11 lloal lndu:atorfs) Ass ñinh • d nsks 
Contnbute to the allevJatlon ofpo erty and Increase use of q ant tat ve nd cators of A 1lab 1 ty of adequate geospattal data 
1 creased s stmnab 1 ty of agnculture m human welfare and food sec ty n offa tors 
de elop g countnes by 1 creasmg the agnculturaJ research and d Jopm 1 A a lab l ry of ew technology for 
eff ency ofthe research and development effons farm rs 
orocess 
lntermediati!oal lndJca!Oiisl Assunlnhon d n ks 
Impro p o ty s n g target ng research • A va1lab1hty of 1mproved Reasonable access to geospat al data on 
d ffus o and mpact assessment by mcreasmg parameter:s us d to characten anato 
the avallab l ty of rel abfe quantnau e geospatlal charactenzatwn n h man welfar 
1 dJcators of food sec ty and human welfare of vanatwn m human CGIAR centers NARS have s ffcJent 
(FS&HW) research and e tens o capac ty to apply 

welfare newm th d l2es 
Pu--;;;os lndtcator(s\ Assum t10n and sks 
Develop mp o cd m thod Jog es fo • Ava!lab1hty of 1m pro ved charactenzmg spat al and temporal vanat 
food secur ty and po erty us ng Mex co as a methodolog1es for 
case study geospat1al charactenzatwn 

of vanatwn m human 
welfare 

o tDuts lnd tatOiisl AssultllJilon(s) and nsks 
1 Case study f g sp tal arato m Repon mlable on expen nces of A va lab 1 ty of ad quate geospatJal d ta 

human welfare n M co w th mphas haractenz g spattal ar atJon m human on nd1cators ofh man welfare 
on food secunty md cators welfare M co Able to JdentJfY methodol g es and 

2 lmp o ed m thodolog es fo Report wlable on methodolog1es for software fo stat st cally vahd spat al 
characte ggeoptlal ar t terpolau g and an lyz g data. temporal anal yses 
food secunty and human welfare D ta s ts a mlabl p bhcly 

3 Data sets of FS & HW at three spaual 
scales Mex co 

Actmtles for 2002 Mdcstoncs for 2002 Assumntio fsJ and ISks 
1 Acqu1re and organ ze key soc oeco om e • Base data assembled from Data are labl through INEGI and 

datas rv gasposbl d cators fo other sources 
characte zmg w lfare and food secu 1ty censuses and surveys m Data are re d ly o ert ble to 

compatible format for appropnate fonnats 

geospat1al analyses 

2 A q re ando ganze rorunental d ta • Base data assembled from Data are Jable f om the anous 
fo analyz1 g ar1at on m welfare and sources 
food secunty INEGI USOS and other Data are read1ly convertible to 

sources and are m app opnate fonnats 

compatible format for 
geospatial anal yses 

3 Eva1uate methodolog es fo spat!al • Report avrulable on M thodolog es p o tractabl fo 
terpolat o us g -param tn req d datasets 

approaches and for spat al temporal assessments for dlfferent 
regresSIORS mterpolatwn methods 

• Report avrulable on spatial 
temporal regresswns 

4 Prepare fa and conduct abonal • Workshop held Local and parte pants a mi ble 
workshop on spat1al character zahon f 
welfare and food secuntv 
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Acbvihes for 2003 Mdestones for 2003 AssumntlonlsJ ond nsks 
1 Use regress on models to esumate survey Vanates esllmated Regrcss1on models prov1dc adequate 

vanates as functmns of data WJth more esllmabons 
comoletes •eo.,..htc covcrage 

2 In esugate approaches for ass1gmng 
oo nt locatoons to reorescnt oolvoons 

Report o methodologtes D1fferent methods 1denufied 

3 ~ software for spatlal analys1s and Report on software opuons Dlfferent software avadable 
lo•• e 

4 Interpolate data relatmg to human Interpolated data sets as gnddcd suñaces Interpolauons suff e ently accurate to be 
welfare over all of Mextco wonhusm'i!. 

S Analyse relat1ons bctween ndtcators and Data sets a atlable for natlonallevel Aggregated nature of sorne data do not 
poss1ble causal anables at state leve! charaetenzatJon mask lrllportant anauon 
o er all of Mextco 

6 Analyse elat ons between pd eators and Data sets a atlable for regtonallevel Aggregated nature of sorne data do 01 
poss ble causal vanables at mumc1pal1ty charactenzatton mask tmportant anatton 
leve! over all of M cuco Resolutmn of explanatory data (e g 

el mate, sods and topography) 1s 
s ff e ent to 1deni -¡;use fui relauons 

7 Analyse rel t ons between nd tors and Data sets a allabl fo state leve! Resol ton of explanatory data (e g 
poss1ble causal anables at h gh charactenzat o el mate sods and topography) 1s 
resolut on fo states of SW M ex co suflictent to denufv· useful relauons 

8 Analyse temporal anauon m 1nd cators Report avmlable on ternpo 1 anataon Suflic ent t me senes data avaJiab\e 
lime senes show clear trends 

Acdvttles for 2004 Mllestones for 2004 Assuliiiiiioliiii and nsks 
1 Data at state and reg~onallevels are Report avmlable on al datJ.on effort. Spanal ca erage of ndependent surveys 

val dated agamst mdependent surveys 
cond cted IÍv CIMMYT 

allows meanmgful val dat10n 

2 Expenenees at d1fferent spabal scales are Report avaJ!able o etfects of spabal D fferences m scsle reflect meanmgful 
compared and evaluated scale vanabo that can be derstood Wlth 

avmlable data 
3 Based on rev1ew of spaual scales Report a mlable descnb ng rev sed Opportumbes or problems are denbf d 

add1UOnal analyses are co dueted analyses cross the three scales n the cross scale analyses 
Re ased data sets avrulable 

4 Prepare for and conduct nabonal Wo kshop held Outp ts of proJect are of s ff e t 
workshop held to present results to mterest to potenttal part c1pants 
Mouean SCJent sts and ool cv makers 

S F mal wntten report 1s prepared Pubhshed report avmlable Outp tsofproJectareofs ffc t 
mterest to mcnt pubhcabon 

6 WWW Slte IS prepared WWW s te Wlth mteract emapsand That WWW software and server are 
down loadable data sets a mlable 
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Append1x 3 T1me chart for proposed proJect actJVJtles 

2002 2003 2004 

ActJvJty JS OD JM AJ JS 0-D JM AJ 
A qu re and orgaruze key soc oeco om e data serv ng as 

posstble mdtcators for charactenzmg welfare and food 
secu 1ty 

Acq re and o gan e onm ntaJ data for anaJyz 
ar atw welfare and food secunty 

Evaluare methodolog es fo sp t al nterpolauon usmg non 
parametnc pp o h s and fo spabal temporal 
regress ons 

P epare fo and d t u 1 wo kshop to sohc t np ts on 
data S and m thodoloe: es 

Use regresston models to esttmate survey ar ates as funct ons 
of data wath more completes geograph e co erag 

In esttgate app oa h fo ass gn ng pomt locauons to represent 
polygons 

Assess software for spattal analys s and fuzzy log 

lnterpolate data elat ng to human welfare afl ofMex co 

Analyse relat o s betw d cators and posstble ca sal 
an bies at state le el o e all f M ex co 

Analyse lat ons b twe n ndtcators and poss ble aus 1 
an blesatm p ltylevelo erallofM 

Anafyse relattons between mdtcators and pass ble e usal 
arables at h gh resol t o fo states ofSW Mex co 

Ana.lyse temporaJ ar ato 111 dcators 

O ta t state and reg onallevels are al dated agamst 
¡dpdnt rvey co d cted by CIMMYT 

Expenences at datferent spanal scales are compared and 
al ted 

Bas d re ew f p tals a1 s ddto alan lys sar 
cond cted 

Prepare fo and cond ct ho a1 workshop h Id to pres t 

results to Mex can se enbsts and poi cy makers 
F nal report prepared and dastnbuted 

WWW s te establ shed 

Explanat1on of maJOr revJsJOns to proposal 

1 Expanded descnptwn of statistical approaches With emphas1s on deahng wtth spatial 
autocorrelatwn 

2 Prov1ded a detaded hst of data sources m Append1x 1 
3 Expanded d1scusswn ofpotent~al subsequent use (now as last sectwn ofmam text) 
4 As a complement to logical frame have prov1ded a more detruled time !me as Append1x 3 
5 Have expanded hst of activities to prov1de greater detall 
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Ass1stance to the Government of Syna m Estabhshmg a 
Nat10nal Food Insecunty and Vulnerab1hty Informatlon and 
Mappmg Systems (FIVIMS) 
ICARDA 

PROJECT AGREEMENT 

FOOD AND AGRICUL TURE ORGANISA TION OF THE UNITED NA TI ONS 

TECHNICAL CO OPERATION PROGRAMME 

Country Syna 

ProJect ntle Ass1stance to the Govemment m Estabhslung a Nahonal Food 
Insecunty and Vulnerabihty InformatiOn and Mappmg Systems 
(FIVIMS) 

ProJect symbol TCP/SYRJ2901 (A) 

Stamng date Jun 2002 

CompletJon date Nov 2003 

Government counterpart mstitutions 
Responsible for proJect execution 
MIDistry of Supply and Internal Trade 
MIDJstry of Agnculture and Agranan Reform 
Central Bureau of Statishcs 

FAO contnbunon US$ 217 000 
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1 BACKGROUND AND JUSTIFICA TION 

Syna, w1th a populat10n of 16 4 nulhon m 2000 IS a mJddle leve! developmg country 
WJth a fmrly h1gh growth of per cap1ta GDP m recent years Syna has made good 
progress m 1mprovmg 1ts nat10nal d1et The per caput dmly calone mtake has mcreased 
by 25% smce the early 1970s The leve! of nutnt10n m the country 1s curren ti y 
sat1sfactory reachmg an average of 3351 calones per caput per day m 1999 At present 
Syna has no senous food supply shortages except m years of severe drought It 1s self 
suffic¡ent m most food 1tems and food msecunty 1s nota threat at the present time 

However even though the status of poverty m the country 1s not exactly speclfied there 
1s a clear concentrat10n of poverty amongst the small nomad1c populatlon and desert 
shepherds Also the urban unemployed landless labourers and rural fam1hes m ramfed 
areas w1th no land or WJth small holdmgs are at nsk and susceptible to food msecunty 
espec¡ally m years of severe drought 

• 
Hence wlule the general p1cture remmns satJsfactory and desp1te the overall reduct10n of 
under nounshment m Syna there remmn pockets offood msecure and under nounshed 
households among severa! vulnerable groups located m vanous parts ofthe country 

In addJtJOn 1t 1s to be noted that 50% ofthe Synan populat10n 1s below 14 years of age 
and that Syna Will have a populat10n of24 6 milhon by the year 2010 when 1ts food 
consumpt10n Will be 98% h1gher than m 1992 94 Based on the population proJectlon the 
consumpt10n needs for key food 1tems m the year 2010 are g1ven below reqmrements on 
the assumpt10n of sorne 1mprovements m the consumpt10n of hvestock and fish products 
and shght reduct10n m the consumpt10n of wheat It JS the pohcy of the governrnent to 
upgrade the qual1ty of the nat10nal d1et by ralSlng the proport10n of animal based products 
m total food consumpt10n 

In tlus scenano the ehmmat10n of food 1nsecunty and under nounshment as well as the 
reducuon ofthe nsk for food msecunty and vulnerab1hty are of concem to the 
Governrnent ofSyna Such an effort requrres rehable and accurate mformat10n on the 
extent and magrutude of food msecunty and vulnerab1hty at nat10nal and sub nat10nal 
levels w1th the v¡ew to enable proper onentat10n and mclus10n of food 1nsecure 
vulnerable groups mto the nat10nal prograrnmes and act1ons for poverty ehmmat10n and 
food secunty 

Although sorne progress has been made m recent years on poverty related statJstJCS there 
1s httle m depth mformat10n specJfically related to food msecunty and vulnerab1hty 1 e 
the nature ofthe1r underlymg causes the charactenstlcs ofthe food msecure and 
vulnerable households the1r geograph1c locat10n and copmg strateg1es Hence the need 
to further develop food secunty related statJstJcs and data Th1s 1s particularly true for 
Food Insecunty and Vulnerab1hty Mappmg System (FIVIMS) related mformat10n where 
no such detaJ!ed mformat10n has ever been comp1led as the country lacks an operat10nal 
food secunty mformat10n system 
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The proposed proJect 1s a ground breakmg new mJtlatlve m filhng this food msecunty 
and vulnerab1hty mforrnat10n gap In order to develop a food msecunty/vulnerab1hty 
database at natJOnallevel a methodology for poverty/food msecunty mappmg proposed 
by the Internatlonal Center for Agncultural Research m the Dry Areas (ICARDA) will be 
followed (Sect10n III) 

A gender d1saggregated FIVIMS mformat10n WJII be useful m targetmg programmes 
more effectlvely to the needy where a maJonty of these are women dueto the s1gmficant 
maJe out1mgrat10n from the rural areas and WJII proVJde the bas1s for momtonng progress 
m reducmg food msecunty and under nounshment over t1me Th1s 1s espec¡aJJy needed 
now more than ever before g1ven that the government !S 1mplementmg maJor pohcy 
reforms and structural adjustments wluch are hkely to have strong 1mpact on the food 
secunty SJtuatJOn of the country partJCularly the food msecure and vulnerable groups 
The Thematlc Group (TG) ofthe ACC Network on Rural Development and Food 
Secunty m Syna has endorsed FIVIMS as a pnonty actlVlty 

FAO techmcal ass1stance would support the mtroduct10n ofthe methodolog1es reqwred 
for the proJect ¡mplementatlon of mcludmg food secunty md1cators ( who are the food 
msecure where are they Iocated and why are they food msecure andlor vulnerable) 

The proJect will be 1mplemented by the Mtmstry of Supply and lntemal Trade (MSIT) m 
collaborat10n Wlth the Muustry of Agnculture and Agranan Reform (MAAR) and the 
Central Bureau of StatJstlcs (CBS) and the InternatJOnal Center for Agncultural Research 
m the Dry Areas (ICARDA) While MSIT WJII be the lead government untt respons1ble 
for the lmplementatJOn ofthe proJect !CARDA WJII be responstble for the coordmat10n 
oftechmcal support servtces and dehvery of essentlal project outputs (Annex 6) The 
project WJII also support MAAR and CBS efforts m collectmg analysmg and 
d¡ssemmatmg mformat10n related to food secunty accordmg to geograplucal 
agroecologtcal cultural and soc1o econom1c parameters Although the mformat10n 
generated by the project WJII be Jmtially located at the MSIT the data WJII be equally 
shared WJth CBS MAARand other stakeholders The nat10nal counterpart lllStJtutJOn 
appears to have the necessary capac1ty and slalled manpower to support the proJect 
unplementatlon and to absorb and ut1hze ¡ts techmcal ass1stance outputs 

The government has md1cated 1ts desue to ensure the sustamab1hty of the proJect by 
fundmg necessary follow up actJVJtles The estabhshed lugh leve! comrmss10n on 
erachcatlon ofpoverty and food msecunty chwred by the Pnme Muuster will promote 
awareness of food secunty matters at the Iughest levels of the Government 

Informatlon generated by the natlonal FIVIMIS system Wlll have d1rect use for vanous 
pohcy relevant decJSJOns and mtervent10n prograrnmes/proJects Groups Jdentlfied as 
vulnerable andlor food msecure could be useful m des1gmng poverty and food msecunty 
al!eVJatJOn programmes under the Nat10nal Strategy for Poverty Allev¡atJOn better 
targetlng of subsidies food a1d and food for work programmes 
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The proJect W!ll complement ongomg F AO and UN country ass1stance programmes and 
proJects These mclude the FAO Spec1al Programme on Food Secunty the pohcy 
ass1stance proJect GCP/SYR/006/ITA WFP s Vulnerab1hty Analys1s mappmg 
programme (by Please bnefly elaborate on how 1t would effecuvely complement and 
not duphcate ) UNFPA and WHO s Healthy Vlllages mltlatlve Under the 
UNDAF exerc1se the UN Country Team has endorsed the need to 1dent1fy the target 
benefic1ar1es for all development partners (???) 

The proJeCt Wlll also contnbute to the WFS follow up as 1t Wlll estabhsh a nat10nal 
FIVIMS system wh1ch Wlll prov1de the followmg 

A baselme mformat10n on undemounshment m Syna and a contmuous momtonng 
system of the s1tuatlon of food secunty m the country thereby alloW!ng progress to 
be gauged on how WFS targets are bemg aclueved at nat10nallevel 
Pohcy relevant food secunty mformatlon wluch can be used for tang1bly reducmg 
undemounshment m the country 

11 OBJECTIVES OF THE ASSISTANCE 

Deve\opment objectJve 

The ultlmate goal of the proJeCt 1s to contnbute to the reduct10n of under nounshment 
and food msecunty m Syna 

Immed1ate obJectiVes 

To estabhsh a nat10nal household food secunty and nutnt10n momtonng system for 
1dent1fymg the food msecure groups and !hose vulnerable to food msecunty the1r 
locat10n and the causes of the1r food msecunty/vulnerab1hty 

2 To make avallable t1mely flow rehable nat10nal and sub nat10nal mformat10n smtable 
for the formulat10n 1mplementat1on and momtonng of mtervent10ns to 1m pro ve 
household food secunty and nutntlon 

3 To strengthen the nat10nal mst1tut10nal and techmcal capac1ty for the establishment 
and momtonng of food msecunty and vulnerab1hty md1cators as well as for the 
management ofthe related mformat10n system 

111 METHODOLOGY 

There are strong mdicat10ns that m Syna externa! shocks ansmg from drought and land 
degradat10n have an unpact on human welfare Wlnle not explammg poverty m full 
access to and the stab1hty of the natural resource cap1tal part1cularly natural vegetat10n 
chmate soll and 1mgat10n water are maJOr determmants ofthe V1ab1hty and welfare of 
rural hvehhood systems The challenge IS to 1dent1fy m the absence of statlst1cal 
mformat10n the poor and vulnerable segments of soc1ety and to understand the1r 
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poverty particularly m the mteract10ns between the product10n env1ronrnent and the 
natural resource base 

To capture the role of the natural resources endowment (land water natural vegetat10n 
and clunate) the case study w!ll adoptan mtegrated and mulu scale GIS approach It 
w!ll combme b10phys1cal mformat10n m the form of agroecolog1cal datasets and land 
ut1hzat1on types as a representat10n of hvehhood systems It wlil then mtegrate the multi 
d1sc1phnary datasets m GIS to allow upscalmg of s1te spec!fic poverty md1cators 
obtamed by rap1d rural appra1sals and household surveys and for mappmg poverty and 
food msecunty at natlonallevel The general approach 1s outhned m AppendiX 1 

The bas1s for mappmg poverty WJII be a spatml framework of combmed agroecolog1cal 
zones and productlon systems The agroecolog1cal zones WJII be estabhshed by 
mtegrat10n of avrulable chmat1c sml terram and land cover d1g1tal datasets The agro 
ecozones estabhshed through the mtegrat10n of agroecolog1cal and product10n system 
zones WJII be charactenzed m terms of chmatlc cond1t1ons (mcludmg drought nsk) 
terrrun and smls land degradat10n and WJII be evaluated m terms of potentlals and 
constrrunts for ruralland uses They WJII also be charactenzed m terms of produce 
cap1tal and labor mtens1ty access to roads and processmg fac1ht1es land holdmg s1ze 
tenure arrangements and management pract1ces 

The zones thus d1fferent1ated WJII be the bas1s for mult1 scale poverty/food msecunty 
surveys These surveys WJII use d1rect and proxy poverty md1cators related to mcome 
access to safe dnnkmg water proper sarutat10n housmg standards educat10n land 
resources agncultural mputs health and nutnt10n At both levels of study sorne of the 
poverty md1cators recommended by the Comrruttee on World Food Secunty for 
morutonng food secunty status WJII be mcorporated 

The soc1o econom1c work WJil1rut1ally focus on the charactenzat10n ofthe general 
soc10econom1c cond1t1ons m each agroecozone Tlus WJII be aclueved through mformal 
surveys at commuruty level m several vlilages of each agroecozone Tlus Leve! 1 study 
WJII allow the 1denuficat10n of the hot spots of poverty/food msecunty m Syna and the 
captunng of communal knowledge and percept10ns on the dynarrucs and dnvers of 
poverty It WJII also be the bas1s for developmg a formal survey procedure and md1cators 
for poverty/food msecunty charactenzatlon at household level 

W1thm the poverty hot spots a Level 2 study WJII be conducted at household level usmg 
formal survey procedures The obJective ofthe household surveys 1s to understand the 
nature ofthe hvehhood systems m the poverty hot spots the degree ofpoverty/food 
1nsecunty the nature and effectlveness of the copmg strateg¡es and to assess the 
vulnerab1hty to external shocks 

The mformatlon from the household surveys WJII be statlstlcally analyzed and converted 
mto appropnate poverty md1cators From the understandmg gruned through the surveys 
of the poverty dnvers and copmg mecharusms pockets of poverty nsk and vulnerab1hty 
WJII be 1dent1fied and mapped In add1t1on proxy md1cators WJII be 1dent1fied at 
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commumty leve! that have a dtrect hnk to poverty at household leve! wluch wtll allow 
upscalmg to each agroecozone 

The outhned approach usmg an agroecologtcal framework as the basts of a samphng 
strategy has potenual for the raptd detectwn of rural poverty/food msecunty hot spots 
and understandmg tts dnvers and copmg mecharusms It would also prepare the 
foundatwn for developmg a natwnal momtonng system wluch wtll allow regular and 
systemauc updatmg of the food secunty Sttuatton m dtfferent parts of the country 

IV PROJECT OUTPUTS (RESUL TS) 

OUTPUT 1 

A senes of food secunty suveys conducted complemented wtth the comptlatton of 
extstmg secondary mformat10n mcludmg agroecologtcal land use and agncultural 
systems data 

OUTPUT2 

A nattonal database on household food msecunty and vulnerabthty mformatwn generated 
from vanous data collectwn and comptlatwn acttvttles 

OUTPUT3 

Informat10n on the prevalence ofhousehold food msecunty and and under nounshment 
of the Synan populat10n- dtsaggregated by gender age and geographtcallocauon 
developed and made avatlable to Government and donor agenctes 

OUTPUT4 

Natwnal FIVIMS mdtcators on food msecunty and nutnttonal status ofthe populat10n 
developed and dtssemmated 

IV WORKPLAN 

U pon proJect mceptton the proJect methodology wtll be revtewed anda detatled 
plannmg/ttmmg of acllvtlles wtll be prepared m el ose collaboratwn wtth eso 

The proJeCt wtll asstst the Government m the collechon analysts and dtssemmatwn of the 
mformat10n reqmred for the tmplementahon ofthe FIVIMS through the below phased 
approach and mdtcattve acttvtttes 

Pis revtse the coherence actiVIty/outputs and msert al! plarmed trammg achvllles 
(mcludmg on the JOb pracucal trammg) where appropnate 
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ACTIVITIES RELATED TO OUTPUT 1 

• Hold a proJect mcept10n workshop 
• Develop an agro ecozone framework combtrung georeferenced data on 

agroecolog1es and hvehhood systems 
• Charactenze the agro ecozones m terms of agroecolog¡cal and sociOeconom¡c 

opporturutles and constramts drought nsk land degradat10n as well as vulnerab1hty 
to weather vanab1hty and resource degradatlon 

• Develop checkhsts for Leve! 1 and questlonnrures for Leve! 2 sociOeconom!c 
surveys 

• Conduct mformal surveys at commuruty leve! m representat1ve villages of each 
agroecozone 

• Hold a trrumng workshop for extens10n staff m charge of Leve! 2 surveys 
• 1dent1fy v¡llages representmg particular types of poverty/food msecunty to conduct 

more detruled household surveys 
• conduct household leve! poverty/food msecunty surveys 1n the selected poverty hot 

spots 
• Identlfy household leve! poverty/food msecunty md1cators that can be upscaled to the 

leve! of the agroecozone 

ACTIVITIES RELATED TO OUTPUT 2 

Estabhsh a nat10nal FIVIMS database through 
the processmg ofthe above pnmary and secondary mformat10n 
the development of a database system for the food msecunty and vulnerab1hty 
mformat10n 

ACTIVITIES RELATED TO OUTPUT 3 

• analyze the data collected from the commuruty and household surveys 
• prepare geo referenced food 1nsecunty maps 

ACTIVITIES RELATED TO OUTPUT 4 

• propose a natwnal adapted FIVIMS as a system to momtor the food secunty s1tuat1on 
and take appropnate measures to tackle the problem 

• propose models for FIVIMS monthly quarterly s1x monthly and annual bulletlns and 
reports as a mechamsm for d1ssemmat1ng mformatlon to users mcludmg Thernatlc 
Group members 

• des1gn food msecunty models and md1cators broken down by reg10n and dJ.stncts 
• produce on the bas1s ofthe analys1s ofthe ex1stmg mformatlon and the data obtamed 

from the surveys mformat10n relevant to the formulat10n of effectlVe govemment 
pohc1es for reducmg (and eventually ehmmatmg) food msecunty and hunger m the 
country 
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• orgarnse a final workshop With h1gh Government offic¡als mvolved m the formulatwn 
and ¡mplementatJ.on offood secunty related polic1es and programrnes to d1scuss the 
proJect findmgs and recomrnendat10ns and dec1de on future Government steps to 
guarantee the further use of FIVIMS related mformatwn and the adequate 
management ofthe system 

The workplan m Table 1 represents a draft wh1ch Will be further deta1led at prOJeCt 
mceptwn by the ProJect Contractor m consultatwn With the partner mstJ.tutwns 

T bl 1 P k 1 a e roject wor tpl an 
Outputs/ Actlvitles YEAR 1 YEAR2 

I II Ill IV I II 
ProJect mceptwn workshop X 
Development of agro ecozone X 
framework 
Charactenzatlon of agro ecozones X 
Development of survey checklists and X 
questwnnaues 
Comrnuruty leve! surveys X 
Trammg workshop X 
Household leve! surveys X 
Identlficatwn of agro ecozone leve! X 
food msecunty md1cators 
Establishment FIVIMS database X 
Establishment GIS on food msecunty X X 
Proposal for a sustamable FIVIMS X 
mcludmg reportmg and d!ssemmatwn 
mechan¡sm 
Food msecunty models and md1cators X 
by agro ecozone 
Recomrnendatwns for policy makers X 
Term¡nal workshop X 
Progress reports X X X 
Techrucal report X 
FIVIMS Web slte X 
Termmal report X 

V CAPACITY BUILDING 

Capac¡ty buildmg Will be aclueved through the mput of the vanous natwnal consultants 
!CARDA techrucal support serv1ces trauung serrunars and through the process of 
consultat10ns/workshops wluch Will result from the natlonal FIVIMS programrne 
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VI INPUTS TO BE PROVIDED BY FAO 

1) Personnel 

Natwnal Consultants 

• 1 Statlstlcian for 8 months ( TOR Annex 2) 
• 1 Economist for 8 months (TOR Annex 3) 
• 1 Data Analyst for 8 months (TOR Annex 4) 

FAO Backstoppmg miSSions (TOR Annex 5) 

• 2 miSSiOns (at proJect mcept10n dunng the data collectwn and analysis and at the end 
of proJect) for a total of 2 weeks by the regional Food Systems Economlst!RNEE 
Cauo 

• 1 one week miSSiOn (at proJeCt mceptwn) by an ESSS Statlstlcian 
• 1 one week miSSion (at proJeCt mceptlon) by an ESAF Officer 

Admimstratlve support 

Temporary labour to support the FAO Representatwn m the proJect operatwns and 
secondary admmistratlve tasks 

Management!fechmcal Support Services (through ICARDA subcontract) (TOR Annex 
.Q} 

Under the overall supervlSlon ofthe FAO Representative the techmcal coordmatwn of 
the prOJect Wlll be entrusted to ICARDA which will assume the role ofPr01ect 
Contractor and assure managenalltechmcal support services m accordance Wlth the 
Terms ofReference outhned m Annex 6 

2) General Operatmg Expenses (up to US$ 5,000) 

General operatmg expenses related to the proJect at country leve! reportmg costs 
preparatwn ofTenrunal Statement Costs related to the distnbutlon and collectlon of 
questlonnrures would also be covered under tlus !me (an additlonal amount ofUS$ 3 000 
has been budgeted to tlus end) 

3) Matenals and Supphes (up to US$ 12 500) 

GIS software (US$ 1 000) 
Digital maps and satelhte imagery (US$ 11 500) 
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4) EqUipment (up to US$ 14,000) 

4 PC Pentmrn III computer uruts (US$ 8 000) 
1 laser Jet pnnter (US$ 1 500) 
1 photocop1er (US$ 1 500) 
10 GPS umts (US$ 3 000) 

5) D1rect Operatmg Cost (US$ 13 000) 

To cover miscellaneous expenses at FAO Headquarters related to the Implementatwn of 
the proJect They are calculated on the bas1s of rates estabhshed by F AO 

6) Study Tours (up to US$ 10 000) 

Study tour for two semor offic1als ofthe Mm1stry ofSupply & Interna! Trade and 
Mm1stry of Agnculture for two weeks to gam expenence from other countnes m the 
developmg world that have estabhshed nat10nal FIVIMS or where an mformat10n system 
Similar to FIVIMS IS bemg Implernented With the a1m of exchangmg expenences 
country of VISit to be determmed by the ProJect Steenng Comrn1ttee Esumated cost of 
each tour (mcludmg DSA round tnp ticket and miscellaneous expenses) US$ 5 000 

VII REPORTING 

The ProJect Contractor (!CARDA) With the support ofthe proJeCt tearn WIII subm1t 
monthly and s1x monthly reports mcludmg at the end ofthe proJect Each NatiOnal 
Consultan! WIII be reqmred to prepare a report contammg the mam results concluswns 
and recomrnendatiOns of luslher miss Ion Backstoppmg officers WIII be expected to 
prepare back to office reports of the1r miSSions descnbmg progress made m proJect 
Implementatwn constramts encountered and recomrnendatwns for future 
Implementatwn The ProJeCt Contractor WIII prepare a report on natwnal FIVIMS 
Implementatlon progress anda Termmal Statement at the end ofthe proJeCt wh1ch WIII 
be final1sed by FAO Lead Techmcal Umt for submission to the Govemment 

VIII GOVERNMENT CONTRlBUTION AND SUPPORTING 
ARRANGEMENTS 

The Govemment through the Muustry of Supply and Interna! Trade (MSIT) m 
collaborat10n With the M1mstry of Agnculture and Agranan Reform (MAAR) and the 
Central Bureau of Statlstics (CBS) Will ass1gn a Natwnal ProJect Coordmator at semor 
leve! 

A ProJect Steenng Comrn1ttee Will be set up With the partiCipation of the three concemed 
national mstltutiOnslbodies wh1ch Will be mandated to ensure m ter coordmatlon of the 
project actlvitles and full partiCipatwn ofthe respective entltles m the prOJect 
Implementatlon and m the decision process for FIVIMS management mcludmg decisions 
regardmg respective mstltutiOnal responsibihties 

68 



The Government wdl make avrulable counterparts and tramees and provtde the necessary 
office space support staff and local transport m support of the proJect 

The Government wdl be respons1ble for the arrangements for tlmely clearance of experts 
customs clearance of eqmpment tax free local purchase of proJect eqmpment and 
supphes etc 

The Government Wlll fully support the follow up actlvltles requ1red for the effic1ent 
runrung ofthe system and for the effectlve functwmng ofthe FIVIMS respons1ble 
natlonal umts 

IX. PROJECT BUDGET 

Component Descnptlon 
5543 Consultants Natwnal 
5652 Casuallabour temporary ass1stance 
5694 Travel- Trrumng (study tours) 
5693 Travel STS 
6000 Expendable eqmpment 
6100Non expendable eqmpment budget 
6116 Evaluation 
6121 Honoranum STS 
6122 Standard superv1sory techmcal serv1ces 
6123 Superv1sory functwns of L TU 
6300 General operatmg expenses budget 
6118 01rect operatmg costs 

???Managenal!Techmcal support serv1ces contract 
TOTAL 
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Cost 
48 000 

3 000 
10 000 
8 000 

12 500 
14 000 

1 000 
13 000 
8 000 
1 914 
5 000 

13 000 
80000 

217 414 



ANNEX 1 APPROACH TO POVERTY MAPPING 

Step 1 Estabhshmg an agroecological framework for poverty mappmg 

Themes 

Chmate 

Smls 

Land forms 

Land cover 

Water resources 

Land smtab1hty 

Land degradatwn 

Agroecological 
zones 

Production 
systems 
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Step 2 Charactenzahon and mappmg of poverty 

Agroecozone 1 Agroecozone 2 

V1llage 1 V1llage 2 V1llage n V1llage 1 V1llage 2 V1l!age n 

Level1 Informal soc10economic surveys J 

" 7 

ldentlficat10n of poverty hot spots (A B X) 
General charactenstiCS ofpoverty/food msecunty 

Hot Hot 
spotA spotB 

1 
~ / ./ "' ' 'lil 

V!llage 1 V!llage 2 V1llage n V!llage 1 V!llage 2 1 V!llage n 1 

l Leve! 2 household surveys 

' 
Understandmg of hvehhood systems seventy of 
poverty copmg strateg1es vulnerab1hty 

[ Upscalmg to agroecozone through GIS 

1 State and trends ofpoverty/food msecunty m Syna 
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ANNEX2 

Terms ofReference 

Natmnal Consultant StatJstJcJan 

Under the overall superv!SIOn of the F AO Representatlve the techmcal superv1S10n of the 
FAO Statlstlcal Development Serv1ce (ESSS) and the ProJect Contractor (!CARDA) and 
m collaboratwn Wlth the Natwnal ProJect Coordmator the RNE Food Systems 
Econom1st the natlonal consultan! Wlll be respons1ble for the followmg acllvities 

Rev1ew statlst¡cal data relevan! to FIVIMS reqmrements ava¡Jable m the CSO 
DSO (?????) and other IDstltutwns and determme the gap m mformatwn 
ass1st m the des1gn of questwnmures 
ass1st m the preparatwn and conduct ofthe m country trrumng programme 
ass1st Wlth the survey actlv!tles at the regiOnal and locallevels 
ass1st ID the collat10n and processmg and analys1s ofthe data 
ass1st ID the preparatwn of geo referenced food IDSecunty maps 
part!C!pate ID the des1gn offood IDSecunty md1cators 
prepare a techmcal report 

QuaJ¡ficat!Ons 
Umvers¡ty degree m Statlst!CS Wlth expenence m agncultural statlstlcs and surveys At 
least 5 years expenence m respons1ble pos1t1on m econom1c plarmmg data collectwn and 
analys1s of sample surveys m Syna Expert1se m data analys1s and good report wntmg 
slalls Wlll be a plus Good managenal and commun!Catlon skllls are reqmred 

Languages 
Fluency of Arab1c bas1c la!owledge of Enghsh 

Duty statwn 
Damascos Syna- Wlth m country travel 

Duratwn 
8w/m 
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ANNEX3 

Terms ofReference 

NatJonal Consultant Econom1st 

Under the overall superviSion ofthe FAO Representatlve the techmcal supervJsion of 
ESAF and the ProJect Contractor (ICARDA) and m collaborat10n With the Nat10nal 
ProJect Coordmator the RNE Food Systems Economist the natlonal consultant WIII be 
respons1ble for the folloWing actJVIties 

rev1ew ex1stmg reports both pubhshed and unpubhshed on food secunty/msecunty m 
Syna and prepare a short background report and a b1bhography for reference 
purposes durmg the Implementatlon ofthe prOJect 
participate m the poverty/food msecunty surveys and prepare reports as reqwred 
analyse the mformat10n and the data obtamed from outputs 1 and 2 
Ass1st m the des1gn of food msecunty models and md1cators broken down by 
agroecozone reg10n and d1stncts 
Ass1st With des1gnmg the Nat10nal FIVIMS for morutonng the food secunty 
Sltuatlon mcludmg the modalities oftransrruttmg the mformat10n to pohcy makers 
and to the development partners 
Asstst m the preparatlon of an overall report on the natlonal FIVIMS compnsmg the 
above components and takmg mto account the results ofthe analys1s ofthe m depth 
stud1es poverty/food msecunty surveys as well as the conclus10ns and the v1ews of 
the final workshop m wh1ch lugh leve) Government offic1als WIII part!Clpate 
Produce a consultancy report With fmdmgs and recommendat10ns 

Quaiificat10n 
Advanced degree m economics five years expenence m econom1c planmng and pohcy 
analys1s respons1ble pOSitlons e1ther m government serv1ce pnvate sector or NGOs 
Good analytlcal and wntmg skills 

Languages 
Fluency both m Enghsh and Arable (wntten and spoken) 

Duty Statlon 
Damascus Syna With m country travel 

Duratlon 8w/m 
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ANNEX4 

Terms of Reference 

NatJonal Consultant Data Analyst 

Under the overall superviSlon ofthe FAO Representahve the techrucal superviSIOn of 
ESSS (???) and the ProJect Contractor (!CARDA) and m close collaboratwn With the 
Natwnal Project Coordmator nahonal statishcal and economic consultants the natwnal 
data analyst WIII be responsible for computer data entry and processmg More specifically 
he wiii be responsible for the folloWing achvihes 

developmg a user fnendly data management system 
data entry of mformatwn to be collected through survey questwnnaues 
participate m undertakmg surveys as reqmred 
ass1st m the trammg programme 
Conductmg data processmg actiVIhes as requ1red 
Reportmg 

Ouahficatwns 
Expert1se m database management software (Microsoft Access and Dbase) as well as 
other popular software programmes Good communicatwn slalls and ab1hty to work 
under pressure 

Languages 
Good command of Enghsh and fluency of ArabiC 

Duty stahon 
Damascus Syna 

Duratwn 
8w/m 

74 



ANNEXS 

Terms ofReference For FAO Techmcal Support 

1) Reg¡onal Food Systems Econom1st (RNEE) 

In add1t10n to the General respons1b1hty of prov1dmg overall techrucal 
supervlSlon/support as representat1ve ofthe Lead Techrucal Urut the RegiOnal Food 
Systems Econorrust WIII carry out the folloWing 2 techmcal backstoppmg miSsions 

F1rst visit to Syna for one week (together With ESS and ESAF officers) to 
• prov1de the overall conceptual framework for des1gnmg FIVIMS for momtonng food 

secunty Situatwn and on how to use the data for pohcy purposes 
• finaJ¡ze the detru.led arrangements for the Implementatwn of the prOJect 
• partiCipate m the mcept10n workshop 
• d1scuss and final1ze detailed workplan and ensure Its adequacy to aclueve the 

techrucal objecuves of the proJect 
• mterv¡ew/select/contract natwnal consultants and hold techrucal bnefing meetmgs 

A second VISit for one week towards the end ofthe proJect to 
• prov1de needed techrucal support for holdmg the Natwnal Workshop 
• participate as resource person m the Natwnal Workshop 
• d1scuss Govemment follow up act10ns to the project With Govemment 

Representati ves 
• support the finalization ofthe project report 

2) ESAF Techmcal Support 
The ESAF semor officer WIII undertake a mission of 1 week at the mcept10n ofthe 
proJect 

Spec1fic actlvitles WIII mclude 
• Prov1de leaderslup m the m field apphcatwn ofthe FIVIMS methodology 
• Support the regiOnal and country FAO staff on normatlve methodolog¡cal matters 

3) ESS TECHNICAL SUPPORT 

ESS officer WIII make one backstoppmg mission dunng the mcept10n With the Food 
Systems Econom1st and ESAF Officer 

Spec1fic actiVItles WIII mclude 
• Pro vide techrucal support m the mcorporat10n of FIVIMS data collect10n mstrunients 

m natwnal Agncultural Census (???? Not cons1stent With tlus project) 
• Techrucally support the mtematwnal statiSticianldata analyst 
• Prov1de Govemment and project team With techmcal adv1ce related to statlstics 
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ANNEX6 

Contract w1th ICARDA 

The IntematJonal Centre for Agncultural Research m Dryland Areas (!CARDA) located 
m Aleppo Syna 1s a well known CGIAR centre and has proven expertJse and expenence 
m agro ecological charactenzat10n GIS techmques and methods of sociO econom1c 
analys1s at commumty and household leve! 

!CARDA will contnbute to the Implementat10n of the proJect as Pro1ect Contractor 
through a managenal/techmcal support serv1ces contract that WIII entaii the followmg 
respons1 bllltles 
• to produce a geograplucal mformat10n system related to the key vanables and 

md1cators ofpoverty/food msecunty m Syna 
• to coordmate and analyze the poverty/food msecunty surveys at commuruty and 

household leve! 
• to prov1de techmcal ass1stance to the nat10nal partner mst1tut10ns With developmg and 

mamtammg the FIVIMS database and the ProJect Web s1te 
• to ass1st With the select10n of the nat10nal consultants and w1th the coordmat10n of 

the1r actJvJtJes 
• to coordmate the trammg actJvJtJes anticlpated by the project 
• to prov1de progress reports as per TCP reqmrements 

As part ofth1s managenal/techmcal support serv1ces contrae! !CARDA Will speclfically 
be respons1ble for the folloWing dehverables 
• compilat10n analys1s and mtegrat10n of agroecological data and other secondary 

mformatwn sources 
• orgamzat10n ofan mcept10n workshop for the representatJves ofthe Mm1stnes 

mvolved m the proJect 
• preparat10n of checkhsts and questiOnnaires for the poverty/food msecunty surveys 
• conductmg rap¡d poverty/food msecunty surveys at commuruty leve! m representatJve 

v11lages of each agroecozone 
• conductmg a trammg workshop for the MAARIBOS staff m charge of the 

poverty/food msecunty surveys 
• coordmatwn and analys1s ofhousehold leve! poverty surveys m selected poverty/food 

msecunty hot spots 
• on the JOb trrumng m use ofGIS tools for poverty/food msecunty mappmg and soc10 

econormc surveys for poverty/food msecunty 
• productwn of digital maps of key vanables and mdJcators related to poverty and food 

secunty 
• development of a GIS proJect contrumng al! relevan! data layers generated from the 

poverty/food msecunty surveys 
• orgamzatwn of a terrmnal workshop 
• dehvery of a techmcal report mcludmg methodology analys1s of poverty and food 

secunty for the country d1saggregated food msecunty models and recommendat10ns 
for pohcy makers 
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ICARDA Logical Framework 
Project A MULTI-5CALE INTEGRATED APPROACH TO POVERTY MAPPING IN SYRIA 

Narratln Summary Objectl ely Venfiable lndu:ato s Means ofVe ficatlon R1sks and Assumptio s 

Goal contr bu te to the use of GIS for 1denuficauon Methods developed m the case st dy are apphed m other parts ofthe Pubhcauons mp ct stud1es 
locatton and understandmg of poverty and food dry arcas 
msecunty m the dry arcas 

Purpose to develop no auve methods for Approaches methodolog es and procedures fo mapp g po eny Research publ ton Web sJte 
analyzmg the temporal and spat1al dynrumcs of m Syna and other dryland areas avwlable 
poverty and food msecunty Syna GIS made ava 1 ble as temauonal oubhc e.ood 

Outputs 
1 D1g tal maps of key vanables and md1cators Maps made avallable through the Web sne Web sne 

related to poverty and food secunty 

2 GIS proJect CD and Web-enabled map v1ewmg/queryang mterface completed Websne CD 

3 Insuruuonal Web sne ded1cated to the case study Web sJte operauonal and access ble Web sne 
4 Research report WJth methodology and analys1s Report pubhshed on the Web sne Research repon Joumal p bl cat on 

of poverty status and trends m Syna Peer rev1ew JOumal pubhcauons 

ActiVltles Mean of Venficano Rlsks and Assumptions 

lnt~tmn of av&lable a~oocologJcallayers and datasets t to agroeco1ogJca1zones Progress eports 
Integral on of agroecologacal zones and producuon system zones mto agro-ecozo es Progress reports 
Charactenzauon ofthe agro-ecozones m tenns ofag oecologJcal and soc10eco omac opport n bes and nstra nts drought P ogress reports 
nsk land dearadauon as well as vulnerabdltv to weather vanab&l tv and esource de2f8,dauon 
Checkhst and quest&onnaJre developmenl for soclocconomac s rveys Progress reports 

' 

Infonnal surveys at comnw ty leve! m representat&ve llages of each agroecozone Prog ess reports 
1 

Trammg workshop for extens1on stafT m charge of Leve! 2 surveys Progress reports 
ldenuficauon of vallages representmg particular types of povertylfood nsecunty to conduct more detalled household survevs Proe.ress reports 
Household level poverty surveys m selected poverty hot spots P'ºgress reports 
Idenuficatlon ofhousehold Jevel povertY md1cators that can be upscaled to the leve! ofthe aJ~;roecozone Prog¡ess reports 

Mappmg ofthe povertv mdocators for Svroa Web sote CD 

Development ofthe GIS Web oaaes and maoome user mteñace Web sote CD 

Wr te fnal proJecl report, research report and at leust one peer revoew Joumal_jl_ bl cauon Fmal report research repon, pubhcat1on 





Mappmg and Beyond- Improvmg Welfare Pohcy Des1gn and 
Targetmg through Spatial Analysis of Poverty and 
Vulnerabdity A Study ofMalaw1 
IFPRI 

Introductton 

There are stiii rnany Irnportant research questwns regardmg the constructwn of accurate 
and rneanmgful spatlal representations ofhuman welfare particular! y With regards to 
food secunty poverty and household vulnerabihty rnaps By focusmg on MalaWI this 
proposed research rurns to address sorne of these Issues but to go further It WIII do tlus 
by rnatchmg key welfare pohcy design Issues facmg the country to the rnost appropnate 
types and scales of welfare related rnaps It IS expected that the lessons leamed frorn tlus 
rnatclung process WIII provide gmdehnes on cost effective problern specdic approaches 
to rnappmg human welfare and targetmg mterventwns to Irnprove welfare that are of 
broader apphcatwn 

MalaWI has an estirnated poverty headcount abo ve 60 percent for a populatwn of sorne 11 
miihon In the face oftlus the MalaWI govemment IS draftmg a Poverty Reductlon 
Strategy makmg Important deciSions regardmg pohcy and mvestment strategies With 
regard toa broad range ofwelfare enhancmg mterventwns These mclude formal safety 
net programmes educatwn and agncultural development efforts Moreover there IS a 
strong push to decentrahze govemment authonty m the design and provlSlon of such 
mterventwns The lack of disaggregated mformatwn IS now a cntical constrrunt to 
effective targetmg of development efforts Spatially exphcit mformatwn about the hkely 
mcidence of economically vulnerable households m MalaWI represents a key mfonnatwn 
gap 

Bmldmg on IFPRI s considerable research mto poverty m MalaWI here we take as our 
starting pomt the hypothesis that the vulnerable are usually poor but that the poor are not 
equally vulnerable Conceptiially the conditiOn of bemg poor IS static a charactenzatlon 
of the actiial present welfare statiis of a household or mdiVIdual Vulnerabihty on the 
other hand IS a dynarmc concept reflectmg the potentialrmpact of agro ecolog¡cal and 
socio econormc changes or shocks to the welfare statiis of mdiVIduais and households 
For any given shock the vulnerable are those whose welfare WIII be adversely affected to 
a larger degree than IS the nonn for the populatwn Not al! ofthe poor WIII necessanly be 
affected by al! shocks Exarmnmg the Issue from a spatial perspective we seek a closer 
understandmg ofjust what spatial factors detennme wluch households m MalaWI are 
particular! y hkely to see a disproportionate reductwn m their welfare dueto a range of 
negative shocks We WIII pay particular attentwn to the spatial dependence of poverty 
and vulnerabihty on enviromnentai conditions 

It IS not expected that a smgle vulnerabihty mdex WIII adequately captiire the leve! of nsk 
to natural or socio econormc shocks wluch households face The vulnerabihty of a 
household WIII dtffer dependmg on the type and seventy of the shock We WIII seek to 
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zdentzfy key determmants ofboth general and shock specdic household vulnerabzhty 
That 1s the combmahon of charactenshcs (socweconomzc and envuonrnental) whzch 
determme whether or not a household can endure a change m zts agro ecologzcal or soczo 
economzc envzronment Without a reductwn m welfare 

Tlus study will rely heavily on measures of welfare related to household consurnpt10n 
Consequently the zmpact ofshocks wzll be traced through money metnc changes m 
consumptlon Whzle consurnptwn Will be broadly defined to mclude for example the 
zmpact on household welfare of access to health care 1! should be understood that thzs 
study Will focus most speczfically on household economtc vulnerabzhty Human and 
soeza! capltalzssues m thezr own nght for example Wlll not be addressed 

Research Quest10ns 

What are the key corre lates of the mczdence and spahal vanabilzty of household 
poverty and economzc vulnerabzhty m Malawz? 

What are the most appropnate ways m wluch to aggregate and represent thzs 
poverty and vulnerabzhty m map form? How mzght the curren! set ofstrategzc 
pohcy deczswns facmg natzonal and local governments m MalaW! best be 
mformed and 1m pro ved by access to new forms of spatzal data on human welfare? 
How rehable do such maps ha ve to be to mform d1fferent types of dec!sJOns? 

Approach 

Components 

IFPRI workmg W!th counterpart nat1onal mstltutzons has over the past four years 
undertaken detruled analyses of poverty m Malawz A detalled household consurnptwn 
and expendztllfe survey from 1997 98 has been analyzed to estabhsh regzonal baszc needs 
poverty !mes and consumpt10n based household welfare mdzcators Poverty m these 
analyses zs defined as a leve! of consurnpt1on and expend1ture by mdzvzduals m a 
household calculated to be msuffic1ent to meet thezr baszc needs 

Followmg the completlon of a poverty pro file anda determmants of poverty analyszs 
more recent research focused on the constructlon of poverty maps of MalaW! - small area 
est!fllates of poverty and mequalzty based on the apphcatlon of household welfare models 
denved from the survey data to household leve] data from the natlonal census These 
maps were produced by adaptmg the methods ofElbers et al 2001 Fmal poverty maps 
were completed m early 2002 Among the poverty measures mapped are poverty 
headcount ultra poverty headcount, depth of poverty seventy of poverty and mean 
household welfare mdzcator (lnequallty measures were also computed but Will not be 
exarnmed m the research proposed here ) The poverty maps for MalaW! provzde one of 
the three components ofthe foundatlon to the research bemg proposed 

The second componen! 1s a nch hbrary of spat1al data sets on Malaw1 that IFPRI 
researchers ha ve assembled o ver the past severa! years Most of these coverages are at the 
sub d1stnct scale These coverages mclude agro ecologzcal vanables demograpluc and 
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other social stat1st!cs mfrastructure and mformatwn on soc1al sernces Many of these 
coverages are hsted m Annex 2 

The final component 1s the up commg analys1s of a household panel survey for MalaW! 
The Complementary Panel Survey (CPS) 1s bemg conducted by the Centre for Soc1al 
Research ofthe Uruvemty ofMalaw¡ Wlth IFPRI s ass1stance The CPS was des1gned to 
enable a closer understandmg of the dynam1cs of poverty m Malaw¡ - what demograph1c 
charactenstlcs agro ecolog¡cal and envrronmental cond¡t¡ons or soc1al and econom1c 
resources of households are 1mportant determmants of whether sorne fall mto or deeper 
mto poverty while others are only trans1tonly poor Tlus analys1s goes to the heart of 
household econom1c vulnerab1hty m MalaW! and 1s central to the latter stage ofthe 
research proposed here When the final survey round 1s completed m September 2002 
five deta!led mterv¡ews Wlli have been done Wlth over 600 households smce 1997 Usmg 
fundmg prov1ded through a co fmancmg agreement w1th the World Bank IFPRI Wlli be 
conductmg a dynam1cs ofpoverty analys1s oftlus data set m collaboratwn Wlth the 
Centre for Social Research m the last quarter of 2002 

It should be noted that these three components have been or Wlli be assembled m close 
collaboratwn Wlth MalaW!an counterparts Wlule the spec1fic research proposed here 
Wlli not closely mvolve these counterparts we Wlli use our workmg relatwnslups Wlth 
MalaWian researchers and pohcy makers for comp1lmg add1t10nal mformat1on ¡f needed 
ehc1tmg comment on prelrrnmary results dunng the analyses and d1ssemmatmg our 
research fmdmgs and new data products Moreover m tlus proposal we budget adequate 
resources to allow for consultat10ns Wlth and data acqws1t10n from colleagues m country 
as well as to fac1htate the d!ssemmat10n to them of our research results 

Act¡v¡f¡es 

Three phases to the research are proposed 

1 F1rst, surfaces ofthe range ofpoverty measures denved m the poverty mappmg 
analys1s for MalaWI WIII be developed and exarruned The recently completed 
poverty maps for MalaWl have been done at the scales ofthe sub d1stnct 
Trad1t10nal Authonty (average household populatlon of 6000) and the local 
govenrrnent ward (avg hh pop 2650) It 1s feas1ble usmg the Elbers et al 
methodology to develop poverty maps at more locallevels Tlus Wlll be done at 
the enumerat10n area leve! (avg hh pop 250) and for agglomeratlons of 
enumeratlon areas (rrurumum hh pop of500) The standard errors on the 
resultmg poverty estlmates Wlll be used to JUdge the val1d1ty and usefulness of 
maps developed at these extremely local scales 

These very local poverty maps Wlll be used to crea te poverty surfaces of MalaW! 
by convertmg the ongmal vector poverty map coverages to raster format at a 1 km 
resolution We W!li evaluate altemat!Ve mterpolatlon and smootlung techruques 
for surface generatlon 
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Thereafter both the ongmal maps and the gndded surfaces WIII be assessed usmg 
vanous spahal and 1mage processmg tools 

• W1th the ongmal maps assessments ofwhether the spahal d1stnbut10n of 
the non poor differs from that of the poor or the ultra poor WIII be done 
usmg k functwn analyses Such analysis WIII provide Importan! msights 
mto the ulhmate value of poverty maps If we find that there IS httle 
difference between the distnbutwn of the poor VIS a VIS the non poor m 
MalaWI the value of geographic targetmg usmg poverty maps Is called 
mto questwn 

• Poverty measure slopes would be denved to Idenhfy areas on the 
surfaces where there are sharp transitions m poverty measures 
Understandmg what accounts for such areas wiii provide msights mto the 
spahal factors associated With local welfare beyond those obtamed by a 
pomt pattem analysis alone 

This phase of the research WIII be done m the final quarter of 2002 

2 The second phase would mvolve the range of other spatial data avwlable for 
MalaWI A vanety of spatial dependence and correlatwn analyses WIII be 
undertaken pnmanly usmg the poverty surfaces as dependen! vanables and the 
other spatial data as candidate mdependent vanables Most ofthese analyses WIII 
be done usmg raster coverages Withm a spatial regresswn frarnework 

At the center of tlus phase of the proJect WIII be a fui! mter sectoral regress10n 
analysis that mcorporates both socio economic and agro ecological vanables to 
predict aggregate poverty levels m an area Models based on the spahal data WIII 
be denved and the spahal d1stnbut10n ofthe residuals from these models 
exammed and analyzed Both areas With good model performance and poor 
model performance WIII be more closely exammed to understand what spahal 
vanables are most rmportant m accountmg for the leve! of model performance 

In addition to the full model analysis sectoral assessments WIII be undertaken 
The sectoral assessments WIII be done to provide specific mformahon to 
development planners m those sectors For example the results of an exarnmation 
of the relatwnslup between poverty pattems and spatial educatwn and hteracy 
vanables WIII be of particular mterest to the educatwn sector wlule understandmg 
the leve! of correlat10n between poverty measures and agro ecolog¡cal factors WIII 
ass1st agncultural development planners 

There are several analyhcaiissues confronting us m tlus phase of the proposed 
research Cluef among them IS the Issue of endogeneity m the poverty measures 
used Several ofthe potential mdependent vanables that we would hke to 
correlate With the poverty maps may themselves have been used m the models 
used to develop the poverty maps For the most part we are mterested m 
correlatwns and associatwns between spatial vanables and poverty measures 
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Endogene1ty 1s not fatal to the analys1s m th1s case However 1fwe seek to 
extend the analys1s to cons1der spatlal determmants ofpoverty we face more 
senous econometnc problems 

Th1s phase ofthe research actJVJtles WJII begm m the final quarter of2002 

3 Fmally we Wlli contmue WJth our mterest m exammmg household econom1c 
vulnerabl11ty The Complementary Panel Survey (CPS) for MalaWJ WJil be 
analyzed WJthm a dynam1cs of poverty framework m the last few months of th1s 
year Our mtentwn for the second year ofthe proposed research IS to fully 
mvest1gate how these results can be coupled Wlth the poverty maps to do a better 
JOb at h1ghhghtmg areas ofvulnerab1hty m MalaWJ 

Although the dynam1cs of poverty analys1s remams to be done we expect to use 
the results ofthe analys1s to develop a spatlal model ofhousehold econom1c 
vulnerab1hty for MalaWJ The enumeratwn areas m wlnch each survey household 
1s res1dent are geo referenced so spat1al assessments of the panel data WJII be 
poss1ble Key household charactenstlcs and agro ecolog1cal vanables 1dent1fied 
m the CPS analys1s as correlated WJth household vulnerabl11ty would be 
spatJaiJzed msofar as poss1ble In sorne cases spat1al data on key vanables from 
the dynam1cs of poverty anaJys1s would ex1st m other cases proxy spatlal 
vanables for these key vanables would have to be 1dent1fied We WJII also 
exanune the spat1al performance of the model to gam addJtJOnal ms1ghts mto the 
spatlal correlates ofhousehold econom1c vulnerabl11ty pnmanly by exammmg 
the spatlal pattem of model res1duals 

As stated earher severa! times household econom1c vulnerab1hty 1s a dynam1c 
concept Most ofthe spatlal data that we have for MalaWJJS statlc The maJOr 
data challenge we WJII face m tlns stage ofthe analys1s WJII be acqumng time 
senes data to allow us to examme changes m household econom1c vulnerab1hty 
over tlffie Among the data sets we would have to develop or locate would be 
seasonal or monthly ramfall data and spatlally d1saggregated pnce senes 

Thls final phase ofthe research actJv¡tJes WJII be done m the second and tlnrd 
quarters of 2003 

Outputs 

Our work WJII focus on 1dent1fymg the spatlal correlates ofthe poverty maps and the 
appropnate apphcat10n ofthe results ofthe household dynanucs ofpoverty analys1s 
WJthm a spatlal context to prov1de md1cat1ve maps ofhousehold vulnerab1hty A key 
output of the work WJII be the defirutlon of appropnate ways m wh1ch vulnerab1hty 
related spatlal mformatwn can help gmde key strategy pohcy and mvestment declSlons 
faced by govemments - both natlonal and local Thls process WJII allow us to ennch our 
understandmg of how d1fferent aspects of household econom1c vulnerab1hty can best be 
presented WJtinn a spatlal framework to mform welfare pohcy decJsJons m MalaWJ 
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An 1mportant part of tlus process wiil be to examme where shortcuts proxy spatlal 
vanables or h1gher levels of spatlal aggregatwn m1ght be appropnate m prov1dmg the 
m1mmum levels (1 e m1mmum cost) ofmformatwn suffic1ent to satlsfy speclfic pohcy 
and targetmg needs The findmgs of the process wlll be descnbed m a prOJect pubhcatlon 
wluch w¡JJ serve as a research planmng document for IFPRI and local researchers and 
also allow for peer rev1ew assessment of the Imtlal hnkages bemg made between maps 
and welfare pohc1es 

The analyses findmgs and outputs generated wlll be summar1zed m two reports The 
first Wlll be targeted to pohcymakers and practltwners m MalaWI and w¡IJ descnbe the 
analyses and prov1de a compllatwn of the maps and related outputs generated The 
second Wlll address the broader poverty and spatml analyst commumty and w¡JJ take the 
form of prehmmary gmdelmes on the relatwnsh1p between spec1fic pohcy and targetmg 
needs and the most appropnate types of spat1al measures of vulnerabi11ty 

New spatlal dataseis for MalaWI w¡JJ be an add!tlOnal outcome of tlus work 

In summary the outputs are as follows 

A report on Prelzmmary Gwdelmes for Matchzng Vulnerabzlzty Maps wuh Polzcy 
Needs The report Wlll summanze the findmgs Wlth regard to matclung d1fferent 
types and levels (natwnal vs d1stnct vs sub d1stnct) of pohcy or mvestment 
declSlons With d1fferent types and scales of spatlal mformatwn on poverty food 
secunty and vulnerabi11ty 

A Fmal Report on Vulnerabzlzty Mappzng m Malawz Tlus report WIII be targeted 
to natwnal and local pohcymakers as well asto analysts It Wlll summanze the 
datasets created dunng the hfe of the proJect synthes1ze the research findmgs and 
pomt to new opportumtles for the apphcatlon ofth1s spatlal mformatwn on human 
welfare and econom¡c vulnerabi11ty 

A senes of maps and tabular outputs together Wlth explanatory texts targeted to 
the pohcy users and uses m MalaWI 

Comp1latwn of databases analytlcal tools country and cross country reports and 
draft gmdelmes m WWW/CD compatible formal for pubhcatwn purposes 

Food Insecunty The proJect as des1gned by CSI/F AO/GRID has both poverty and food 
msecunty at 1ts pnmary foc1 Although we adopt the broader perspectlve of consumptwn 
poverty and household vulnerabil1ty food msecunty w¡JJ he at the center of our proposed 
research G1ven the overwhelmmg rural nature of MalaWI and the dommance of 
subs1stence agnculture m 1ts rural economy a focus on vulnerab1hty necessanly 1mphes 
that household food msecunty WIII rece1ve close attentwn Our research on poverty 
dynam1cs should also allow us to make a more comprehens1ve assessment ofthe 
determmants of food msecunty for households m MalaWI mcludmg assessments of the 
role wluch educatwnal attamment market access access to social serYlces or household 
demography m1ght play m rendenng a household vulnerable to food defic1ts and reduced 
welfare levels It 1s our mtentton to take tlus assessment of household vulnerab1hty 
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beyond a Simple consideratiOn of agncultural product10n and agro chmatolog¡cal 
stat1stlcs alone 

Poverty, Food Insecunty and Vulnerab¡hty Related Research at IFPRI 

IFPRI has an estabhshed mtematlonal reputatlon Wlth regard to 1ts research on the pohcy 
aspects ofpoverty and food secunty IFPRI coordmates the CGIAR system s 
commissioned study on the Impact of Agncultural Research on Poverty Reductlon 
(e g Kerr and Kolavalh 1999 Hazell and Haddad 2001) Dunng 2001 IFPRI estabhshed 
an m house Poverty Group led by a member ofthe Semor Management Team (P 
Hazell) charged Wlth synthes1zmg and d1ssemmatmg the broad range ofiFPRI s research 
m tlus area The Poverty Group has recogmzed poverty mappmg as an 1mportant 
component of a poverty focused research portfoho and IS stlmulatmg cross d!VISional 
tlunkmg on pohcy relevant spatial analys1s of poverty and vulnerab1hty IFPRI s recent 
and current poverty mappmg actlvitles cover Malaw1 (Benson Chmula, and Kanyanda, 
2002) Mozamb1que (Smiler and Nhate forthconung) VIetnam (Mmot, 1998) Tanzama 
Nicaragua and Honduras IFPRI 1s also a member ofFIVIMS and the CGIAR s 
Consortmm on Spatlal Informat10n 

Research Partners and Users 

IFPRI WIII contmue to work Wlth 1ts estabhshed research partners m MalaWI Indeed 
these strong ex1stmg relatiOnslups are seen as cntically 1mportant m gammg access to 
key pohcy makers m the government as well asto other analysts and data sources that 
m1ght need to be tapped to carry out the proposed study As a result of our ex1stmg 
workmg relatiOnslups these research act!Vlt!es should be accelerated and strengthened 
and the findmgs made avrulable to those who can most use them Research partners 
mclude the Nat10nal Econom1c Councll the Centre for Social Research the Nat10nal 
Statistical Office the Famme Early Warmng System (FEWSNet) the EU Food Secunty 
Network (RESAL) and donors supportmg food secunty and social safety nets efforts m 
the country 

Personnel 

Todd Benson a Research Fellow m the Food and Consumptlon Nutntlon DIVISion 
(FCND) Willlead the IFPRI study Until recently he was outposted m MalaW! to 
proVlde techrucal ass1stance to the Poverty Momtonng System ofthe government In 
add1tlon to expert1se m poverty analys1s and mappmg he also has GIS skills and seven 
years of full time research expenence m MalaW! 
Stanley Wood a Semor Sc1ent1st m the Environmental and Product10n Technology 
DIVlsiOn (EPTD) WIII contnbute expert1se m the area of spatlal and biOphysical analys1s 

Jordan Chamberlm a GIS Semor Research Ass1stant (EPTD) WIII proVlde techrucal GIS 
operatlon and database support 

Ingnd Rlunehart a Semor Research Ass1stant (EPTD) WIII prov1de spat1al econometnc 
support to the analys1s of the poverty maps and to the correlations assessments of the 
poverty maps Wlth other spat1al coverages 
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Manohar Shanna a Research Fellow (FCND) 1s leadmg the dynarmcs of poverty 
analys1s ofthe MalaWI Complementary Panel Survey He Wlll ass1st the other researchers 
m undertakmg a spatml assessment ofthe results ofthe dynamtcs ofpoverty analys1s 

Ellen Payongayong a Sc1entlst (FCND) 1s respons1ble for the Complementary Panel 
Survey data set She Wlll ass1st m the spatlal apphcatwn ofth1s data set for the research 
here 

Btbhography 

Malaw• 
Benson T R Chmula and S Kanyanda 2002 Poverty map- Malawz Results oj the jourth 

lteratwn of ana/yszs lnternatwnal Food Pohcy Research lnstltute and Nattonal Stattstlcal 
Office (Malawt) Ltlongwe 

Monntere L S Chtmwaza, andE Wezss December 1996 Malawz vulnerabzlzty assessment & 
mappmg base/me 1996 A questfor causalzty Ltlongwe FEWS Malawt & Umverstty of 
Anzona 

Poverty Momtonng System Government of Malawt June 2001 The determmants of poverty m 
Malawz 1998 An analyszs of the Malawz Integrated Household Survey 1997 98 
Ltlongwe 

Poverty Momtonng System Government ofMalawt November 2000 Profile ofpoverty m 
Malawz /998 Poverty analyszs ojthe Ma/awzlntegrated Household Survey 1997 98 
Ltlongwe (http //www nso malaw1 net/data_on_ilne/economlcs/lhs/ihs html) 

Other 
Elbers C J Lanjouw and P Lanjouw 2001 Weljare m vzllages and towns Mzcro 

measurement oj poverty and mequalzty Development Econom1cs Research Group 
(DECRG) The World Bank Washmgton D C M1meo 

Hazell P and L Haddad 2001 Agrzcu/tura/ research and poverty reductwn V tston 2020 
Bnef70 Washmgton DC IFPRI 

Kerr J and S Kolavalh 1999 The zmpact of agrzcultural research on poverty al/evzatwn 
Conceptual.framework wzth zllustratwns .from the lzterature EPTD Dtscusston Paper 56 
Washmgton DC IFPRI 

Mmot N 1998 Generatmg poverty maps An apphcatwn to V1etnam MSSD Dzscusswn Paper 
No 25 Washmgton DC IFPRI 

Szmler K and V Nhate (jorthcommg) Small area poverty est1mates for Mozamb1que FCND 
Dzscusszon Paper Washmgton DC IFPRI 
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Annex 1 Log frame for the proposed IFPRI Poverty Mappme: Protect 

Hterarchy of Achtevement lndt Meansof Important 
ActiVlttes/Objecttves cators/Mtlestones Vertficatton Assumpttons 

Goal To facthtate nattonal 
economtc and soctal 
development wtth emphasts on 
welfare gams for the most 
vulnerable groups -
Intertnedtate To provtde pohcy 
makers and analysts wtth better 
mformatton for tmprovmg pohcy 
destgn and mvestment plannmg 

Purpose To generate new lndtcators Spattal Spattal analysts and Spatml mstghts 
assessment approaches for and tnformatlon more wtdely map based data mto the human 
new mformatton on the spattal generated and used m found more often m condttton can 
dtmenstons of human poverty pohcy and operatwnal pohcy and destgn tmprove pohcy 
and vulnerabthty destgn m Malawt documents formulatton 

Outputs Indtcators 
1 U ser and pohcy spectfic Maps and related Maps reports and 
vulnerabthty maps for Malawt data produced accordmg other products 
2 Local U ser/ Analyst Report to reportmg schedule dtssemmated to and 
3 Peer Onented F mal reports and m use by m-country 
Spattai/Poverty Analysts Report dtgttal products stakeholders and the 
4 Electromc products for produced wtthm 2 years broader research 
WWW/CD pubhcatton of proJect start (peer) commumty 

Acttvtttes Mtlestones 
( 1) Produce user and pohcy Maps tables and Products m the Extstmg IFPRI 
spec1fic vulnerabihty maps explanatory notes made hands of & used by and collaborator 

avatlable accordmg to local analysts & data and network 
t1metable pohcymakers are avatlable to 

the study 

(2) Conduct research mto better New knowledge and New methods and 
matchmg pohcy and targetmg methods bemg generated results presented m 
needs and spattal vulnerabihty to better relate maps and R&Dfora 
mformatton pohcy 

(3) Preparatton and Two reports produced Reports m use by 
dtssemmatton of final reports (1) Local user onented local stakeholders 

(2) Spatiai/Poverty Peer rev1ewed 
analyst onented report avatlable 

(4) Preparat1on ofall matenals m Electromc files avatlable Web s1te htts and CSI FNIMS 
dtgttal formats for pubhcatton m spattal and tabular CDs d1stnbuted GRID formats and 
through CSI FNIMS GRID formats on CD or protocols agreed 

www 
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Annex 2 IFPRI spat1al datasets on Malaw1 

Censos enumera non areas 
IFPRI has d1g1tal coverages of both the 1987 and the 1998 census enumerat1on areas The EAs 
respect the adm1mstrat1ve boundanes of the country- Reg1on D1stnct trad1t1onal authonty EA -
so any data collected on such a bas1s can be mapped usmg the EA maps We possess the 
census data at the EA level for both censuses 

In co/laborat1on w1th the Nat1onal Stabsllcal Office of Malaw1 IFPRI has now 1n press a pubhcat1on 
ent1tled Malawt- An atlas of soctaf stattsttcs Th1s atlas presents about 70 pages of maps at the 
sub-dtstnct Trad1t1onal Authonty level on a range of soc1al statlstJcs most of whtch are drawn from 
the 1998 nat1onal census Household level census data was used to construct the maps 

The followmg 1s a sample of the maps 1ncluded 1n the atlas The data used 1n producmg these 
maps w1ll also be ava1lable for the correlat1on analys1s stage of the research proposed he re 

Populat1on dens1ty 
Populat1on growth rate 
Sex rat1o 
Dependency rat1o 
Mean age of the populat1on 
Mean household SIZe 
Households headed by women (percent) 
Chlldren ever born al1ve per woman aged 12 years and above 
Orphanhood death of at leas! one parent 
Populallon per pubhc pnmary health care level fac1hty 
L1teracy rates for 1nd1v1duals aged 15 to 24 years 
Net pnmary enrollment rates 
Gross pnmary enro/lment rates 
Mean max1mum educat1onallevelm households years of educat1on 
Rat1os of pnmary school puplls to teachers and pnmary aged ch1ldren to teachers 
Econom1c sector of act1v1ty for econom1cally active 1nd1v1duals aged 1 O years and older 
Persons per room 1n dwelhng 
Trad1t1onal housmg percent of populat1on hv1ng 1n such housmg 
Populat1on acqu¡nng water for household from protected source 
Populat1on Wlthout to1let fac1ht1es 
Asset ownersh1p 
Mean d1stance to nearest road & road length per person 

Agncultural Extens10n spahal umts 
These umts are !hose the M1mstry of Agnculture uses to collect food crop product1on data every 
year IFPRI has such producbon data for most smallholder crops levels go1ng back to about 
1980 AT the lowest level there are 154 umts covenng the country 

Health and educahon mshtuhons 
A survey of all of the health mst1tut1ons 1n the country was carned out 1n 1998 A w1de range of 
other 1nformat1on 1s also 1ncluded 1n the database In 2001 DflD funded a s1mllar mfrastructure 
survey of all educat1onal1nsbtut1ons 1n the country IFPRI has both data sets wh1ch 1ncludes geo
references 

Agro ecolog¡cal zones sods agro chmate 
Brown Young and Stobbs natural reg1on map of the country at the 1 250 000 scale 
There are 51 natural reg1ons The data that goes w1th the natural reg1ons 1ncludes 
topography natural vegetat1on generaiiZed so11 and agro-chmate 
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• the Land Resources Evaluabon Project (LREP) rnaps frorn the late-80s 1 250 000 scale 
rnaps of sods agro-clirnate zones and land use and land cover (frorn aenal photography) 
were produced for the country These two rnaps were overla1d to create land use umts 
wh1ch were then u sed to generate crop su1tab11ity rnaps Although all of the rnaps have 
been d1g1lized frorn the LREP no nat1onal coverage has yet been put together Sorne 
coverages are only 1n raster formal w1th the ongmal vector d1g1t1zmg files gone rn1ss1ng 
Poss1bly sorne add1t1onal d1g1!1Z1ng w111 be reqUired to generate nat1onal vector coverages 
of these rnaps 

There IS also an earlier nat1onal sods rnap at 1 1 000 000 scale that has been d1g111zed 
Th1s 1s a rnod1fical1on of the earher work of Brown Young and Stobbs Th1s 1s only 1n 
raster formal 

Other coverages 
Natural vegetat1on A 1 1 000 000 scale d1g1tal vector vers1on ex1sts 

DEM - frorn EROS Data Center 

Hydrography - Coverages al 1 50 000 for lhe central reg1on and 1 250 000 for the country 

Roads -Deta1led coverages have been made but some are problemat1c because of the dated 
map sheets used Updated coverages have recently been created and could be 
acqUired 

Meteorolog1cal data- Extens1ve (250+ stabons) set of monthly ramfall and ternperature means for 
Malaw1that could be used lo create more refined cl1mate surfaces 

Const1tuency and Local Government Ward boundanes 
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"L1vehhoods lnformatiOn and Mappmg" m Kenya 
ILRI 

1 Background 

Under the F AO Netherlands Partnersh1p Progranune s (FNPP) Food Secunty 
Componen! support has been granted to the Food Insecunty and Vulnerabihty 
Informat10n and Mappmg Systems (FIVIMS) Imtiative FIVIMS IS a d1rect follow up of 
the World Food Summ1t of 1996 and momtor the number ofhungry people m the world 
In additiOn FIVIMS also supports ongomg nat10nal mformat10n system activ¡ties 
relevan! to food msecunty and vulnerabihty to 1mprove the quahty of Informatlon 
avrulable m the decisiOn makmg process by promotmg data shanng among partners and 
conduct of mtegrated analys1s 

Under the Food Secunty componen! of the F AO Netherlands Partnerslup Progrrumne the 
proJeCt entitled Integratmg FIVIMS mto the UNDAF/CCA Process the UN 
Development Group and the FIVIMS Inter Agency Workmg Group (lA WG) Secretanat 
have agreed to use FIVIMS methods and tools to strengthen the Common Country 
Assessment (CCA) and the UN Deve1opment Assistance Framework (UNDAF) at 
country leve! With a piiot approach to be developed m Bangladesh and Kenya Th1s 
Letter of Agreement With the lnstitute (ILRI) allows the piiotmg of new methodologies m 
Identifymg and charactenzmg the most food msecure and vulnerable groups 

Kenya has been selected as a piiot country based upon the folloWing entena 

1 Leve/ of poverty and food msecunty In Kenya, 46% of households hve below the 
GOK determmed absolute poverty !me and 44% ofhouseholds are cons1dered to 
be food msecure each year (GOK M1mstry ofFmance and Planmng 2001) The 
Govemment ofKenya IS makmg a concerted effort however to develop the 
capac1ty to analyse and tackle these Issues and tlus proJect WIII contnbute greatly 
to th1s capac1ty bmldmg effort m mappmg poverty analys1s and the development 
of food msecunty and Informatlon mappmg systems 

2 Populatzon Kenya s populatiOn IS roughly 28 miihon With around 13 miihon 
people hvmg m poverty 

3 Geograph1ca/ balance Kenya wlule umque m sorne respects IS also qmte 
representa!Ive of much larger areas of eastem and southem Afnca 

4 Avmlab1hty of mformatzon th1s proJect WIII bu1ld upon years of collection of 
spa!Ial and other databases by ILRI for Kenya and other countnes ILRI s Kenya 
spa!Ial poverty and environmental database coupled With our collaboratlve 
poverty mappmg proJect With the Central Bureau of StatiStiCS represents a umque 
resource upon wh1ch to bmld 

S Strengthenmg ofCCAIUNDAF process The CCAIUNDAF country team IS an 
Importan! user group for food 1nsecunty and vulnerab1hty mformatiOn m Kenya 
The results ofthe study WIII strengthen the mformat10n based declSlon makmg by 
the group and ass1sts m populatmg a common database 
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6 Connectwn wzth on gozng znmat1ves Kenya IS m the start up phase of developmg 
a natwnal Food Insecunty and Vulnerabihty Informatwn and Mappmg System 
(FIVIMS) that th1s proJect WIII prov1de cntical¡nformatwn to and as a host to 5 
Future Harvest/CGIAR centers has many ongomg research acliviiies With 
mulliple local partners relaling to better understandmg the hvehhood strateg1es of 
poor households 

Tlus proJect bmlds up<ln ongomg ILRI/partner research that IS developmg fine resolutwn 
poverty maps for Kenya These poverty maps are based upon mcome/consumplion 
measures and are prov1dmg a very Importan! first step m better understandmg where 
the poor are This proJect recogruzes that people s well bemg relates to many more 
tlungs than JUSI mcome flows per se and therefore th1s proJect a1ms to develop broader 
based hvehhood maps These hvehhood maps WIII mcorporate the mcome based 
measures plus d1fferent types of hvehhood assets that are Importan! to poor households 
They w¡ll capture the underlymg ecosystem goods and serv1ces (food water bwdivers¡ty 
etc ) - the bmldmg blocks towards acluevmg food secunty and the bas1s for d1fferent 
hvehhood strateg¡es The development of hvehhood maps WIII mvolve the use new 
spatial analyt1cal tools and recen! lugh resolutwn satelhte and remole sensmg data 

Th1s proJect a1ms to fac1htate d1fferent users groups (particularly pohcy makers) access 
to more comprehensiVe ¡nformatwn that IS up to date and easy to mterpret to enhance 
poverty and food secunty pohcy formulal!on to 1mprove the des¡gn and targetmg of 
mterventwns d1rected at 1mprovmg poor people s hvehhoods Developmg approaches 
that more hohstically define and map hvehhoods WIII allow much more ngorous analys1s 
ofthe underlymg causes and changes that are occurnng over lime It wiii also facilllate 
morutonng of progress m ach1evmg poverty reductwn goals through prov1dmg focused 
and precise ¡nformation about the nature and extent of poverty food Insecunty and 
vulnerabihty 

The ObJeCtives oftlus proJeCt are 
1 Conduct a half-day workshop With the CCAIUNDAF country team as a key user group 

to Identify Informalion needs 
2 Takmg a pilot study approach test approaches data reqmrements and field surveys 

needed for the development of a food secunty and poverty mformalion system for 
Kenya, as a sohd mput mto preparalion of CCA 

3 Throughout the proJect proVIde m service trammg to a selected number of 
govemment staff as part ofthe lugh pnonty area of capac1ty bmldmg poss1bly 
part!cipaling m the Geo hvehhood group sub comm1ttee ofthe Kenya Food Secunty 
Steenng Group 

4 Develop hvehhood maps for one pilot d1stnct m Kenya (KaJiado d1stnct) as mput mto 
the nextCCA 

5 Rev1ew approach and results from pilot study With all relevan! partners mcludmg 
CCNUNDAF country team 

6 Based on poverty mappmg results m p1lot d1stnct, apply and val1date approach m 2 
addilional d1stncts that represen! different hvehhood systems 
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7 Conduct a final one day workshop With all relevant nat10nal and mtemat10nal 
partners mcludmg CCAIUNDAF country team to show results ofthe study and to 
vahdate the approach 

8 A final report WIII be prepared explauung all the study results process followed and 
WIII proVJde a number of Jugh-qua!Ity easy to understand hvehhood maps for 
KaJiado d1stnct and data/maps that are avrulable at that pomt for the other 2 d1stncts 
as a sohd mput mto the next CCA 

Tlus WIII be done by takmg a collaborative approach that bmlds upon ILRI s ex1stmg 
spatial databases (e g poverty and hvestock systems maps) and explores ways m wluch 
to mcorporate data and approaches of other mst1tut10ns that have been mvolved m 
definmg hvehhoods and locatmg food msecure and vulnerable areas (e g FIVIMS WFP 
CHANIS FEWSNET) 

2 Terms ofReference 

2 1 Descr~pllon of Acttvútes/Servtces 

ActiVlty Quarter 
1 2 3 4 

1 Conduct half da y user mformat10n needs X 

workshop (CCAIUNDAF country team) 
2 Methods/approaches refinement With partners X X X 

Meetmgs 
3 F1eldwork X X X 

Trammg ofpartners (e g GPS use) 
Surveys (e g ground trutlung) 

4 Informat10n systems data acqmsition and X X X X 

development 
System development 
Data collat10n and management 
Map product10n 

5 Apphcat10n of approach to broader areas X X 

Analys1s of spatial factors behmd 
commumty leve! poverty and 
explorat10n ofNRM lmks With 
poverty/hvehhood measures 
Apply and val1date approach m 3 
add1tional d1stncts that represent 
dlfferent hvehhood systems 

6 Dissemmat!On efforts X X X X 

In serv1ce trrunmg to GOK staffm 
conduct of hvehhood mappmg 
Workshop With partners pohcymakers 
and CCAIUNDAF country team 
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2 2 Dejimt10n of Outputs 

The expected outputs from th1s project Wlll be 
Data/mappmg mputs mto the CCNUNDAF and PRSP process through a FIVIMS 
basehne report on Food Insecunty and Vulnerab1hty by December 2002 (The 
FIVIMS CCA proJect workmg Wlth John Owuor and the Kenya nat10nal system 
1s respons1ble for tlus report It Wlll be pnmanly prepared by consultants who Wlll 
analyze ex1stmg data One of the sources that should be mcluded m the reportare 
Kenya W!de and KaJ!ado speclfic maps 11lustratmg potent1al relalionslups 
between patterns of poverty from CBS poverty maps and the o verla y of hvehhood 
mappmg) 
A fust set of hvehhood maps for KaJ!ado by Apnl 2003 
Act10n plan for development of Similar maps for apply and vahdate approach m 3 
addil!onal d1stncts that represen! dlfferent hvehhood systems 
Increased mdiv!dual skills and capac1lies Wlthm partner mstilul!Ons to produce 

hvehhood maps and undertake analyses ofthe dnvmg forces and cond!t!Orung 
factors behmd poverty and the cnlical hnkages w1th natural resource 
management strateg1es The first core of a network of Afncan pract¡lioners 
mvolved and a selected nurnber of members from the Geohvehhoods sub 
commitlee under the .KFSSG tramed m these methods by 30 September 2003 
CDs and web based tools developed and d1ssemmated by 30 September 2003 
These Wlll allow a Wlde vanety of declSlon makers and users to access the spat1al 
databases collated and to carry out Simple spat1al analyses oftheu own des1gn for 
theu own purposes 
Reports as spec1fied m the LOA fmal should focus on lessons leamed Wlth 
potenl!al apphcat10ns to other countnes 

Soft outputs 
An opporturuty to mtroduce these new hvehhood maps effect1vely mto Kenyan 
pohcymaking and poverty reduclion efforts pohcy maker workshop held by m1d 
2003 
An opporturuty to mfluence and rmprove the collect10n analys1s and distnbul!on 
and use ofhvehhood poverty and food secunty related data for Kenya and other 
ILRI partner countnes 
A better understandmg ofthe relalionslups between natural resource management 
strateg1es and d1fferent agncultural systerns (e g cash crop/dauy food crop/small 
rummants tree crop/dauy goats etc ) and hvehhood strateg¡es/poverty Th1s 1s 
mformat10n that 1s m lugh demand by pohcy makers and researchers who are 
attemptmg to 1mprove the targetmg of mtervenl!ons (1 e technolog1es pohc1es 
and mslitul!onal development) 
In particular tlus pilot study on hvehhood mappmg 1s a contnbul!on by FIVIMS 
to the followmg lmlialives 

Common Country Assessment process (UN Development Ass¡stance 
Framework) 
Poverty Reduclion Strategy Papers approach (PRSP) 

• Millenruurn Development Goals (MDG) 
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2 3 Durat10n and T1mmg 

Th1s proJect wJ!l begrn as soon as the LOA 1s s1gned (Oct 1 2002) and be completed by 
30 September 2003 T1mmg of actJ.v¡tJ.es Js shown m sect10n 2 1 

2 4 Momtonng and Progress Reportmg 

A m1d term report Wlll be prov1ded by 31 Mar 2002 The progress report should contaln 
results from the m¡tJal workshop Wlth CCAIUNDAF and PRSP country team 
produce prehmmary results of pJ!ot development of hvehhood maps 
results of the assessment 
assessment of data reqmrements for more comprehens1ve FS and poverty 
mformat10n system 
workplan for next two months on m serv1ce trammg act!Vltles 

The finaJ report should be completed by end of September 2003 The finaJ report should 
contaln 

hvelthood maps for K.aj!ado d1stnct 
relevant data/maps developed to date for KaJ!ado and 2 other p!lot d1stncts 
avrulable for aJI partners on CD ROM 
chaJlenges faced m applymg approach more broadly across other pJ!ot d1stncts 
sUlllffiary of aJI trrurung actJ.vJt¡es 
reflect on needs from end users hke CCAIUNDAF team 
Lessons learned recomrnendauons etc 

The finaJ statement ( cert1fied asto 1ts correctness by the respons1ble officer) spec1fymg 
actuaJ utJ.hzat10n of funds should be rece1ved by November 30 2003 

3 Inputs to be prov1ded free of charge by the rec•p•ent orgamzatJon 

ILRI Will contnbute mputs vaJued ata totaJ of$104 000 (see budget for a 
breakdown) 

4 Inputs to be prov1ded m kmd by FAO 

None 
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Budget 

$99 500 ts requested from the FAOIFNPP FIVIMS CCA ProJect 

ltems Year 1 (2002 2003} 
US$ 
Requested from CSI ILRI m kmd 

Sctenttst mput (R Kruska P Kns~anson 50 000 60 000 
P Thomton R Retd) 
R Kruska 2 person months 
P Kns~anson 1 person month 
R Retd 1 person month 
P Thomton 1 person month 
Techmcal asststance (full lime GIS techmctan 36 000 24 000 
geographer database management 
programmmg) 
GIS techmcmn 12 person months 
Geographer 6 person months 
Admmtstrattve support o 20 000 
Fteld related expenses (local travel lodgmg) 6000 o 
Data purchase (satelhte tmages 5 @ $600 3 000 o 
each) 
Software (ArcVtewGIS@ $1 500) hardware 4 500 o 
(GIS workstat10n@ $3 000) reports and CDs 
Total 99,500 104 000 

Budget Notes 
Sctenllst mput 5 person months per year ts requested from FOA, and ILRI wlll provtde an m 
kmd contnbut10n of 6 person months on the poverty/hvehhood mappmg work (GIS specmhst, 
agncultural economtst, agrtcultural systems analyst) related to other on gomg acllvtlles 

Techmcal asststance suppoq for web-based programmmg GIS asststance and database 
management ts requested from CSI to a total of 18 person months per year ILRI wtll provtde an 
m kmd contnbutton of an addtttonal 18 person months to the proJect 

Admmtstrallve support the m kmd contnbut10n from ILRI wtll amount to $20 000 m terms of 
office space and computers and budgetary and secretanal support 

Local travel sorne CSI support for local travel wtthm Kenya ts requested pnmanly for data 
gathermg and ground truthmg 

Data purchase sorne data layers may etther need to be purchased outrtght or (more hkely) 
asststance wtll be gtven for data collatton andlor dtgtttzatton 

Software Hardware Reports and CDs sorne CSI support ts requested for purchasmg a GIS 
workstatton and software for the GIS techmctan as well as for prmtmg reports and makmg CDs 

6 Momtonng!Certtfymg Officer Davtd W tlcock FIVIMS Coordmator F AO-ESD Executtve 
Secretary IAWG FIVIMS (or replacement) 
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Mappmg and Analysis of Poverty and Food Insecunty m 
Bangladesh 
IRRI 

OurRef Your Ref 

LETIER OF AGREEMENT 

Provision offunds from the Food and Agnculture 
OrgaruzatiOn ofthe Umted Natwns to the 

Intematwnal Rice Research Intitule (IRRI) 
Los Banos Repubhc ofthe Ph1hppmes 

(PRnumber ) 

Annex 1 Terms of Agreement 
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Annex 1 Terms of Agreement 

T1tle "Mappmg and analys•s of poverty and food msecunty m Bangladesb" 

1 Background 

Under the FAO Netherlands Partnersh1p Programmes (FNPP) Food Secunty Component 
support has been granted to the Food Insecunty and Vulnerab1hty Informatwn and 
Mappmg Systems (FIVIMS) m1tlat1ve FIVIMS 1s a d1rect follow up ofthe World Food 
Summ1t of 1996 and morutor the number of hungry people m the world In add1t10n 
FIVIMS also supports ongomg natlonal mformatwn system actlv1t1es relevant to food 
msecunty and vulnerab1hty to rmprove the quallty of mformatwn avallable m the 
dec1S10n makmg process by promotmg data shanng among partners and conduct of 
mtegrated analys1s 

Under the Food Secunty componen! ofthe FAO Netherlands Partnersh1p Programme the 
proJect entltled Integratmg FIVIMS mto the UNDAF/CCA Process the UN 
Development Group and the FIVIMS Inter Agency Workmg Group (IA WG) Secretanat 
have agreed to use FIVIMS methods and tools to strengthen the Common Country 
Assessment (CCA) and the UN Development Ass1stance Framework (UNDAF) at 
country leve! Wlth a pliot approach to be developed m Bangladesh and Kenya Th1s 
Letter of Agreement Wlth the Inst1tute (IRRI) allows the p1lotmg of new methodolog1es m 
1dent1fymg and charactenzmg the most poor food msecure and vulnerable groups m 
Bangladesh 

Bangladesh Wlth a populatlon of 129 rrull•on (based on 2001 Populatwn Census) and a 
populatwn dens1ty 1s 880 persons per km2 faces acute pressure on lts land resources 
About 80% ofthe populatlon m Bangladesh 1s rural and hves offthe land and the natural 
resources are airead y overexpl01ted The mc1dence of poverty 1s stllllugh (head count 
mdex of 47% m 2001) desp1te sorne 1mprovement particular! y over the past decade 
( down from 59% m 1998) The country remams lughly vulnerable to floods and 
typhoons As succmctly surrunanzed by Sen (2000) the presence of rather strong 
geograph1c effects on poverty carmot be 1gnored In part1cular one needs to go beyond 
d•v•s•on or d1stnct to 1dent1fy pockets of severe di stress 1 e areas wluch are more 
vulnerable to WJdespread starvat10n and mtenslfied destltutwn durmg bad agncultural 
years and/or dunng the routlne lean penod even dunng a normal agncultural year 

The relatwnslup between agnculrural development and poverty 1s not a stra1ghtforward 
one Vanous trends have been observed wluch favour or worsen the hvehhood 
condJt!Ons of the rural populatwn that depend on agnculture 

1 The arable land base 1s very low atO 075 ha per person and farm s1zes have dechned 
from an average of 1 4 ha m 1960 to O 9 ha m 1998 and O 7 ha m 2001 Stud1es ha ve 
shown a close correlation between poverty and land endowment 

2 There have tremendous unpact of rural mfrastructure and new agncultural 
technolog1es on unprovmg productiVIty hence compensatmg for smallland holdmgs 
by mcreased mtenslficatlon 
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3 However mcome from crop productwn has remamed stagnant due to the adverse 
terms of trade of crop products the moderate growth m agnculture aclueved o ver the 
past decade ts mamly from non crop agncultural sectors 

4 The mobthty of rural labor from agnculture to non farm actJ.vtttes and the addttJ.onal 
non farm mcome eammg opporturutles have benefited resource nch households 

The generaltmphcatwns on the role of the crop sector m allevtatJ.ng rural poverty and 
tmprovmg food secunty are that mterventtons should target at releasmg land and water 
resources for agncultural dtvemficatlon and releasmg labor resources for rural non farm 
actJ.vttles Because the mfluence of each ofthe above factors vanes spattally there ts a 
need for more careful geographtcal targetmg of agncultural research development and 
extenston (R&D&E) mterventwns parttcularly to reach the rural poor The objectlve of 
tlus ProJect ts to develop methodologtes and dtgttal geo referenced sub natiOnal data sets 
that allow more comprehenstve analyses of the relatlonshtps between human well bemg 
and geograplucal factors m areas where the poor concentrated thereby tmprovmg the 
targetJ.ng ofR&D&E programs 

2 Terms ofReference 

The objecttves ofthe ProJect are to 
t) Develop methodologtes to compute vanous economtc and non economtc 

mdtcators ofhuman well bemg that can be comprehenstvely mapped at upazzla 
(sub dtstnct) leve! These mclude methodologtes for (a) assessmg natural 
resource endowment nsks and vulnerabthty that mfluence agncultural 
productJ.vtty (b) computmg objecttve measures ofphystcal accesstbthty (e) 
tmprovmg small area esttmattOn of mcome poverty by butldmg on extstmg 
approaches parttcularly augmentmg wtth GIS based tecluuques that enable the 
use of area charactensttcs bestdes household charactenstlcs and (b) 
companng the stattstlcal estlmatwn wtth parttctpatory stakeholder sconng of 
key mdtcators of human well bemg It ts expected that these methodologtes 
would allow more prectse tdentlficatwn of where the rural poor are concentrated 
m Bangladesh 

u) Charactenze the b10phystcal and socto-econorruc (Wlth emphasts on engagement 
m agnculture) features and carry out spatJ.al analysts to detennme relatlonslups 
between mcome poverty and other dtmenslOns of human poverty geograplucal 
and envtronmental factors for a better understandmg of why spattal poverty 
traps occur 

m) Identlfy pohcy and agncultural R&D&E mterventlons that take mto 
constderatlOn geograplucal dtfferences m the potentlal for expl01tmg the natural 
resource base for enhancmg agncultural productlvtty versus strategtes for 
dtverstfymg hvehhoods 

Emphasts wtll be gtven to rural poverty as the rural poor are largely dependent on 
agnculture for thetr hvehhoods and for food secunty The ProJect wtll constantly mvolve 
natwnal counterparts when appropnate m defirung research needs methodology and 
database development and mterpretatton ofthe results Emphasts WIII be gtven m 
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capac¡ty bmldmg m the form of m serv1ce trammg to enable the relevan! nat10nal 
agencies to contmue keepmg the databases hve and to use the products from tlus ProJect 

The ProJect w111 complement other Similar on gomg efforts at 1mprovmg the mappmg of 
human welfare m Bangladesh prmc1pally the nat10nal FIVIMS prOJect and the World 
Food Program s Vulnerable Group Development actlVI!ies In additlOn the ProJect will 
have the acl!ve mvolvement of natlonal agencies that are domg comprehens1ve mappmg 
of phys1cal mfrastructure and agro ecolog1cal mappmg development of the GIS based 
Country Almanac for Bangladesh agncultural research pnont¡zatlon as well as pohcy 
analys1s related to the Poverty Reduct10n Strateg¡c Paper (PRSP) and the Chromc Poverty 
Study for Bangladesh The outputs of the ProJect Wlll therefore enter mto the vanous 
nat10nal databases to be used for supportmg pohcy formulat10n 

2 1 Descnptton of ActlvJhes/ServJces 

Consultatwn meetmgs plannmg and methodology workshops have airead y been held by 
IRRI m 2002 w1th vanous natwnal agenc1es that have mterest and stake m the ProJect 
mcludmg the Planmng Comm¡ss¡on (the nat!Onal FIVIMS focal agency) and the 
Bangladesh Instltute for Development Stud1es (BIDS) wh1ch IS respons1ble for the PRSP 
for Bangladesh The ProJect has rece1ved strong support from the key agenc1es that 1t Wlll 
mvolve Ifneeded IRRI Wll! conducta workshop Wlth the CCAIUNDAF country team to 
rev1ew the study des1gn and the 1mt1al steps that ha ve been taken Wlth agenc1es that are 
d1rectly mvolved m the Project Speclfic research and product development actlv!tles of 
the ProJect are outhned below 

1 Methodoiogy and database development 

In order to develop and map vanous md1cators ofthe key factors affectmg the well bemg 
of rural popula!ions both econormc and non econom1c a smte of methodolog¡es need to 
be developed 

a Natural resource endowment and vulnerab1hty 
W1th the mvolvement ofthe Bangladesh Agricultura! Research Counc1l (BARC) the 
ProJect wilJ use the comprehens1ve GIS based clunatic and soils database created under 
BARC s UNDP funded prOJect on U!ihza!ion of Agroecological Zones Database for 
Agncultural Development to develop methodology for mappmg compos1te sml fert1hty 
and chmauc nsk md1cators to reflect the natural re so urce endowments of rural 
populat10ns Agnculture related data (mcludmg area productiOn pnces of mputs and 
outputs labour wage rates) Wlll be compiled at upaz1la leve! from vanous sources 
(mcludmg the 1996 Agnculture Census and other statis!ical comp1latiOns ofthe 
Bang1adesh Bureau of Sta!istics and the Departrnent of AgncuJtural Extens10n) and 
combmed With demograpluc related data (from the 2001 PopulatiOn Census) to denve 
measures of agncuJtural productlvlty Spat1al statls!ical techmques Wlll be apphed to 
analyze the relatwnslup of product1v1ty factors Wlth the resource endowment soc1o 
econom1c and nsk factors for profihng the agncuJtural product10n charactens!ics of 
upazdas These analyses wouJd prov1de add1tlonal dimensiOns lo BARC s AEZ proJect 
and the resultmg mapped mdiCators would add to the GIS database ofBARC wh1ch would 
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be of use to vanous agncultural agenc1es through the Country Almanac that BARC 1s developmg 
w1th the ass1stance ofCIMMYT 

b Phys1cal access1b1hty 
The ProJect wlll mvolve the GIS Urut of the Local Govemment and Engmeenng 
Departrnent (LGED) m usmg 1ts comprehens1ve road and soc1al mfrastructure database 
and developmg methodology to compute and map vanous phys1cal access1b1hty 
md1cators at dlfferent spatlal scales to estlmate local leve! (shorter travel range) and 
reg10nal/nat10nal leve! access1b1hty Access1b1hty md1ces W!II be computed from ongm 
dest1nat10n travel costs between settlements and the vanous facl11t1es that prov1de 
econom1c soc1al and health serv1ces (e g markets health centres schools) are calculated 
takmg mto cons1derat10n road length and qual1ty as well as Iocatlon and qual1ty of 
serv1ces Thls analys1s also serves to demonstrate how the nch mfrastructure database of 
LGED can be used to denve and map access1b1hty measures for plannmg and 
geograplucal targetmg of mfrastructure development and upgradmg programs to benefit 
the most d1sadvantaged rural areas 

e Econom1c measures ofpoverty 
As mcome data (drrect econom1c measure ofhuman well bemg) are not readlly avadable 
at spaually d!saggregated levels comprehens1vely over the entlre country the PrOJect W!II 
bwld upon approaches developed for small area est1mat10n of poverty (1 e estlmate the 
mc1dence of poverty m small ad!nuustrat1ve areas such as d1stncts sub d1str1cts) 

1 Statlsllca/ approach usmg regresswn ana/ys1s lmkmg household sample survey data 
wllh geograph1cal/y comprehens1ve data 

Data from nat10nally representatlve sample surveys on household mcome (such as the 
2000 Household Income and Expend1ture Survey and the IRRIIBIDS soc1o econom1c 
survey of households from 62 v!llages m 2000 O 1) w!II be used to estlmate the functlonal 
relat10nslups lmkmg household mcome or probab1hty that households are poor Wlth key 
household commuruty and area vanables ( examples hsted m Table 1 of the Append1x) 
that s1gruficantly contrlbute to the vanance among household mcomes The outputs from 
(a) and (b) above and other relevan! GIS map layers that W!II be sourced W!II prov1de the 
area charactenst1cs The functlonal relauonslups are then used to estlmate poverty 

mc1dence at upaz1la leve! for the entlre country and the results mapped 

n PartiCipatory stakeholder scormg of key md1cators of human well bemg lo denve a 
mu/11 d1mens1onal me asure of poverty 

A set of stat1stlcally s¡gruficant and mutually mdependent explanatory vanables 
determmed from the funct10nal relatlonslups m the statiStlcal approach Wlll be selected 
and the1r correspondmg measures/md1cators mapped and presented to a group of 
stakeholders who Wlli be asked to rank the md1cators based on the1r perce1ved 
1mportance of these vanables The1r scores Wlll be used for computlng we1ghted 
combmat10ns of the selected md1cators wluch may be cons1dered as multl-<hmens!Onal 
poverty md1ces 
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Wlule Approach (1) would prov1de a formal and stahshcally more robust bas1s for 
estlmatmg poverty mc1dence 1t may be argued that the stakeholder scormg approach (n) 
has greater local relevance By analyzmg and Juxtaposmg the spahal pattems of poverty 
mc1dence obtamed from the stat1st1cal approach and the stakeholder sconng approach 
we can 1dent1fy where d!screpanc1es occur wh1ch are hkely cand1dates for m1stargetmg 
of poverty allev!at!On programs 

11 Analys1s of spatJal pattern of rnral poverty 

Spatial analys1s Wlll be camed out of the vanous poverty md1ces to 1dent1fy clusters of 
contlguous poor commurut¡es usmg global and local measures of spatlal auto 
correlat10n These clusters would const1tute pockets of h1gh poverty mc1dence 

111 Determmatlon of 1mphcatlons for agncultural R&D&E mterventlons 

By focusmg on specdic areas ofh1gh poverty mc1dence sorne quahtat!Ve analys1s Wlll be 
made of the nature of constramts faced by the commurutles where opportumt1es for 
1mprovmg agncultural productlVlty have not been fully real1zed and what technolog¡cal 
pohcy and fiscal mtervent10ns are needed todo so The results ofthe analys1s and 
mterpretat10n of pohcy 1mphcat10ns Wlll be d1scussed Wlth key pohcy makmg mst1tut10ns 
m Bangladesh 

IV Capactty butldmg of natlonal partners 

In carrymg out the above act1V1t1es there Wlll be substantial efforts at developmg 
spatially coherent multl thematlc data sets from a vanety of sources and consohdatmg 
these Wlthm a GIS platform (Table 2 m the Append1x hsts the mam data sets and the1r 
sources) Vanous GIS techmques (e g spatlaJ mterpolat10n access1b1hty analys1s) Wlll be 
used to generate mapped md1cators for vanous d!ffiens10ns of human well bemg -
econom¡c non econom1c resource endowment vulnerab1hty and access!b1hty In 
workmg together Wlth nat10nal partners the IRRI research team Wlll share and transfer 
knowledge and slalls through workshops and trrumng both m country and at IRRI 

Recogmzmg that other proJects pnnc1pally the nat10nal FIVIMS proJect and the 
Vulnerab1hty Analys1s and Mappmg proJeCt of the World Food Programme are also 
undertakmg mappmg of the vanous d!ffiens10ns of human welfare food msecunty 
vulnerab1hty- for vanous purposes we w¡IJ work towards closer collaboratlon Wlth these 
proJects where poss1ble to exchange 1deas estabhsh common data formats and 
protocols The data outputs from the ProJect Wlll be made avrulable not only to the 
nat10nal FIVIMS proJect but also to our partner nat10nal agenc1es for the1r use as may be 
appropnate beyond the scope of tlus ProJect 

2 2 DefimtJon of Outputs 
1 A GIS based electromc atlas compnsmg mtegrated geograph1cally referenced data 

sets such as the followmg 
1 Key md!cators/measures for vanous d!mens10ns ofhurnan well bemg that are used 

for estlmatmg poverty mc1dence These would mclude 
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• commumty based mdicators mapped at distnct and sub distnct levels for a 
vanety of vanables relatmg to human resources physical assets productwn 
systems etc and 

• area based mdicators mamly maps of environmental and physical factors such 
as agro chmate agronomic constramts and physical accessibihty 

n Maps of estJmated poverty mdices 
The electromc atlas WIII have simple map makmg and statJstJcal summary tools 
The geo referenced data and mappmg tools WIII be made available to partJcipatmg 
and mterested agencies m appropnate formats (CD ROM web based) dependmg 
on chent preference It IS expected that the data set WIII contribute towards a more 
comprehensive natwnal FIVIMS database Wider and free distnbutwn of officially 
sanctwned data outputs through the Internet WIII be coordmated With the 
FAOIUNEP/CSI proJect 

2 A suite of methodologies for generatmg geographically referenced smgle mdicators 
and composite poverty mdices and for analyzmg spatial patterns of and relatwnslups 
between poverty mcidence and vanous agranan charactenstJcs 

3 ImphcatJons denved and gu~delmes determmed for (a) targetmg key pohcy and 
agncultural R&D&E mterventions where the poor are concentrated (b) estabhslung 
pnonties among alternative poverty alleviatwn measures and (e) Improvmg the 
design of these programs to enhance their Impact on the hvehhoods and food secunty 
ofthe poor 

A final one day workshop WIII be held With all relevant natwnal and mternatwnal 
partners mcludmg the Local ConsultatJve Group country team to present the results of 
the study and validate the approach With a range ofkey stakeholders 

A fmal report WIII be prepared detruhng the study results methods and processed 
followed and makmg recommendatwns for contmued mappmg actiVIties m Bangladesh 
It WIII proVIde a number of Jugh quality easy to understand poverty maps as a sohd 
mput mto the preparatiOn ofthe next CCAIPRSP 

2 3 Duranon and Timmg 
12 months startmg from the sigmng ofthe LOA 

1 4 Momtonng and Progress Repomng 
a) The Recipient OrgamzatJon shall sublfllt to Mr Maarten lmlfllnk, FIVIMS 

Coordmator a I (ESDG~ at FAO a lflld term progress report no later than 31 May 
2003 (or the end ofthe 5' monthfrom the s1gnmg ofthe LOA) 

b) The Recipient Orgamzatwn shal1 submit to coordmator Mr Maarten Immmk 
FIVIMS Coordmator a I (ESDG) an Itelfllsed statement of expenditures 
(certified by the Cluef Accountant or similar officer ofthe RO) pnor to receivmg 
final payment for the works/services performed 

e) The Recipient OrgamzatJon shall sublfllt to Mr Maarten lmlfllnk, FIVIMS 
Coordmator a I (ESDG) a fmal report Witiun 3 months followmg the completJon 
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of the project foreseen m December 2003 (or 12 months from the s1gmng of the 
LOA) 

d) The Rec1p1ent Orgaruzat10n shall subrmt to Mr Maarten Immmk FIVIMS 
Coordmator a 1 (ESDG) a final audJ.ted statement of accounts showmg the 
ut1hzat10n of funds as determmed under tlus Agreement Witlun 6 months folloWing 
the complet10n of the proJect If the legal status of the Rec1p1ent Orgamzat10n 
precludes the proviSion of audlted financ1al statements a statement certlfied as to 
1ts correctness by the officer respons1ble for mamtauung them Will be prov1ded In 
such cases the Orgaruzatlon shall have the nght to rev1ew the relevant records 

3 lnputs to be prov1ded free of charge by the Recipient OrgamzatJon 

The folloWing are prov1ded by the Recipient Orgamzatlon m kmd 
1 Research expert1se and pro1ect coordmatwn 
Personnel 

ProJect coordmator & Prmctpal Sctenttst (IRRI) 

Semor Economtst (IRRI HQ) 
ProJect Sctenttst (IRRI HQ) 
Research Asststant (IRRI HQ) 
IRRI Bangladesh Ltatson Sctenttst (IRRI Dhaka Office) 
Techmcal Asststant (IRRI Dhaka Office) 

n Research data and statistiCS 

Person year 

o 60 

o 15 
o 75 
o 75 
o 05 
o 05 

• Data from an IRRI conducted detaiied household socto econom1c survey on a 
nat10nally representatlve sample of62 VIllages m 2000 01 Estlmated cost ofthe 
survey IS $200 000 

• V anous data sets comp!led from statistical and survey reports that prov1de addJ.tiOnal 
mformatlon pertment for estlmatmg md1cators ofhuman well bemg m Bangladesh 

• Vanous geograph!cal data mcludmg soii maps and chmatlc data to be used for 
generatmg area charactenstlcs 

m Laboratory facilities 
Geograph!cal InformatiOn Systems (hardware penpherals and software) at the IRRI 
GISIIP Laboratory 

IV Pro¡ect start up expenses smce Apnl 2002 
• IRRI stafftravel to Dhaka (three tnps mvolvmg three sc1entlsts) 
• Holdmg of three meetmgs and workshops With stakeholders and nattOnal partners 
• Purchase of data from vanous natwnal agencies mcludmg the detaiied 1996 

Agncultural Census data 
• In serv1ce trammg of natwnal collaborator at IRRI 

4 lnputs to be prov1ded m kmd by F AO 
None 

5 Momtormg!Certifymg Officer 
Maarten Immmk, FIVIMS Coordmator a 1 F AO ESO 
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Appendrx 1 

Table 1 Mam household, communtty and area characterlstrcs (or estrmatmu rncome oovel'lll caJI!f!onzed by asset J!ro ups 
Assets Household leve/ Commumty leve/ "Area" based 
Natural Land quantrty & qualrty Land & soll quahty 

Chmate related 
Hydrology related 
Natural drsaster events 
Specral problems (e g arsemc m 
water) 

Human Demographrcs 
Labor force 
Educatlon related 
Health related 

Phys cal Hous/ng qualrty Accessrbrhty related 
Transportallon means Publ1c transportallon semces Road accessrbrhty 

EducatJOnal serv1ces To urban centers 
Electncrty supply 

Agnc equrpment Imgatron facrhtres 
Markets To markets 

Soc1al Polltlcal connect10ns Extens10n serv1ces 
Social status Infonnauon network 

Health serv1ces 

Table 2 Mam data sources 
Data source Descnphon Geo- Source agency remarks 

referencme 
A Household 2~ 1 household survey of 62 Sub-drstnct IRRI 

level socto- natJonaJly representat1ve vdlages 
econom1c 2000 Household Jncome & Expendrture Sub-drstnct Bangladesh Bureau ofStatiSIICS (BBS) 
sarnple Survey (HIES) 
surveys 1999 Poverty Momtonng Survey 21 regton BBS 

1998 Local Leve! Development 64-distnct BBS 
Momtonng Project survey 
2000 Demo=h•c & Health Survev Sub-dtstnct M1tra & Assoc DHS+ 

B Censuses 1996 Census of Agnculture Sub-drstnct BBS ( officrally released at 64-<lrstnct leve!) 
BBS (presently only prehmmary counts 

2001 Populallon Census Sub-drstnct avallable at 64-d!stnct leve!) 
Mmrstry of Agnculture (NMIDP) 

1996 1meallon Census Sub-d1stnct 
e Mappeddata AdmmLStratJve boundanes Sub-drstnct Local Govt & Engmeenng Dept (LGED) 

Road uúiastructure Vector LGED 
lmgabon uúiastructure Vector LGED 
Markets, SOCial uúiastructure Vector (pomt) LGED 
Soll (With atb1butes) Vector Smls Resources Deve1opment lnstltute 

(SRDI) updated maps dJgrbzed for 300 out of 
464 sub-d!stncts 

Agro-ecologteal zones Vector Bangladesh Agncu1tural Research 
Councll (BARC) 

Land use and croppmg systems Vector BARC 
Agro-chmallc zones Raster BARC 
Chma11c data Pomt Bangladesh Meteorologteal Deparbnent 

iBMDl 
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Food Insecunty and Poverty ID the Ruhuna Benchmark BasiD 
ID Sn Lanka Mapp1Dg lnd1cators for AnalyziDg the Dynamics 
ofTemporal and SpatJal Var1abiltty for ldentifyiDg Future 
Pohcy InterventJons and Resources AllocatiOns 
IWMI 

SUMMARY 

IARC Intematwnal Water Management Instltute (IWMI) 

PROJECT MANAGER 
Madar Samad Ph D Semor Researcher Theme Leader for Water Resources Inst1tut10ns 
and Pohc1es Agncultural Econom1cs Instltutwns & Govemance (m samad@1wm1 org) 
Intematwnal Water Management InstJ.tute 
127 Pelawatta v1a Battaramulla 
Sn Lanka 
e mrul Te! +94 1 867404 Fax +94 1 866854 

PRINCIPAL INVESTIGATORS 
Upah A Amarasrnghe Ph D Semor Regwnal Researcher IWMI StatJ.stJ.cs & 
Econometncs (u amarasmghe@1wm1 org) Herve Lev1te M Se Researcher IWMI 
Hydrology & Envuonmental Engmeenng (h lev1te@1wml org) Shanar Pervez M Se 
IWMI (s pervez@1wm1 org) Int1zar Hussrun Ph D Semor Researcher IWMI Econom1st 
(1 hussam@1wm1 org) 

COLLABORATORS 

Hector Kobbekaduwa AgrarJan Research and Trrumng Inst1tute (HARTI) 114 WIJerama 
Mawatha, Colombo 7 Sn Lanka HARTI IS a leadmg natJ.onal research orgamzatlon m 
Sn Lanka The mstJ.tute functJ.ons under the M1n1stry of Agnculture and Llvestock 
Development and conducts research on soc1al and econonuc 1ssues and pohcy opt10ns 
relatmg to agnculture and rural development m Sn Lanka 

Staff who wlil collaborate are 

W G Jayasena, Ph D Deputy Duector Research Geographer D Gamage Ph D Semor 
Research and Trrunmg Officer Socwlog1st A M Aheeyar lnst1tult10nal Spec1al1st 

ABSTRACT 

Tlus proposal1s for a case study to develop and test effectJ.ve methods for locatJ.ng and 
charactenzmg poverty and food msecunty m Sn Lanka The study WJll to contnbute to 
the CSIIFAO/GRID Poverty ProJeCt to develop mnovatJ.ve methods and techmques for 
analyzmg the temporal and spat!al dynam1cs offood msecunty and poverty The analys1s 
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wtll be camed out at two levels Ftrst at the natwnallevel where an attempt Wlll made to 
develop a GIS based system for mappmg mdtcators of food msecunty and poverty on a 
country Wtde basts At thts leve! the baste untt of analysts Wll! be admtrustrattve dtstncts 
The second leve! of analysis wtll attempt to develop mdtcators to map poverty and food 
msecunty m nver basms The maJOr reasons for selectmg nver basinS as the baste 
geographical domam for mappmg poverty and food msecunty are a) the eructa! role 
water plays m poverty allevtation and food secunty at the household leve! b) the 
Widespread recogrutwn of nver basms as the most appropnate untt for developmg and 
rnanagmg water resources The pnnctpal research questwns addressed m the study are a) 
What are the spattal pattems of food msecunty and poverty m Sn Lanka and what 
processes he behmd the pattems? b) To what extent ts dtfferenttal access to water have a 
beanng on poverty and food msecunty The methodolog¡caJ challenge of the study ts the 
creatlve use of data collected frorn admJrustratlve boundanes for locatmg and 
charactenzmg poverty and food msecunty m nver basms 

DURA TION OF PROJECT Two years 

TOTAL COST OF THE PROJECT 

Total esttmated costs of the proJeCt = US$80 000 

Contnbutwns to the proJect from the respective agenctes Wlll be as follows 
1 Amount requested from CSIIFAO/GRID poverty proJece = US$30 000 00 
2 Contnbuttons from IWMI = US$45 000 00 
3 Contnbuttons m kmd from IWMIIHARTI = US$5,000 00 

Total = US$80,000 00 

3 (US$15 000 per years for two years) 
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ProJect T1tle Food Insecunty and Poverty m Sn Lanka Mappmg Ind1cators for 
Analyzmg the Dynam1cs ofTemporal and Spahal Vanab1hty for ldentúymg Future 

Pohcy Intervent10ns and Resources Allocahons 

lntroduct1on 
Sn Lanka s record of 1rnprovmg the quahty of hfe of Its populatJ.on IS well 

documented For a low mcome county Sn Lanka s acluevement m sorne areas ofhuman 
welfare such as health and educatJ.on has been descnbed by rnany observers as 
remarkable In 1999 hfe expectancy at b1rth of 73 years was lugher than the world 
average of 66 years (World Bank 2002) 4 The mortahty rate of chiidren under 5 years (19 
per 1 000 hve births) IS about halfthe rate ofupper rn1ddle mcorne countnes (World 
Bank 2002) An adult hteracy rate of 91 percent IS h1gher than the world average of 73 
percent %(UNDP 2000i 

Desp1te these acluevements m social welfare poverty contmues to be a maJOr 
problern m the country Sorne 25% of the populat10n are below the nat10nal poverty The 
maJOnty ofthe poor hve m rural areas are dependent on agnculture for the1r hvehhood 
Accordmg toa World Bank estJ.mate (World Developrnent Report 2002) only about 7 
percent ofthe populat10n are below the mtematiOnal poverty !me ofpopulation hvmg on 
less that one do llar a da y But about 45 percent of the populat10n hve on less than $2 
per da y Ev1dence frorn a number of surveys md1cates md1cate a lugh mc1dence of 
undemounshment arnongst young chiidren Data also md1cate sorne 43 percent ofthe 
populat10n lacked access to safe dnnkmg water whiie 37 percent lacked access to 
sarutat10n In terms of food secunty the average druly calone (2004 Kcal) and proteiD 
supply (53 grams) per personare much below the average levels for developmg countnes 
(2 600 Kcal and 70 grarns respective! y) The druly calone supply of a substant1al 
proportiOn of the populatiOn IS even below the mimrnum nutnt10nal reqmrernent of about 
2 250 Kcal per day 

Poverty and food secunty ID Sn Lanka as ID most other countnes IS d1verse 
phenomena Wlth considerable spat1al vanab1hty AccordiDg World Bank statJ.stJ.cs 
(WDR 2002) m the survey year 1995 96 about 27% of the rural populat10n and 15% of 
the urban populatJ.on are below the nat10nal poverty !me 

Recent estJ.rnates made by the Department of Census and Statistics show that 
adrmmstrative d1stncts m wluch the ImgatiOn schemes are largely concentrated have 
recorded s1gmficant reductJ.on m poverty levels between the two recent mter census 
penods In contrast d1stncts where rrun fed farmmg predommates have recorded an 
mcrease m the poverty leve! 

There IS a clear need for locatmg and charactenzmg the poverty spatJ.ally W!tlun 
the country and Withm sectors UndJtTerentiated social welfare prograrns have proved to 
be very costly m budgetary terms Moreover such transfer prograrns disproportJ.onately 

4 World Bank, 2002 World Development Report 2002 New York Oxford Umvers1ty Press 
' UNDP 2002 Human Development Report 2002 New York Oxford Umverstty Press 
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benefit the non poor There ts an urgen! need for tmproved methods for reachmg the poor 
and denve mrunmum benefits from allocatmg resources for poverty allev~atwn 

The proposed study Wlll contnbute to the CSIIF AO/GRID proJect on poverty 
mappmg mmed at developmg mnovat!Ve methods and techmques for analyzmg the 
temporal and spatlal dynamtcs of food msecurtty and poverty The more spectfic atm ts to 
conducta GIS based poverty and food secunty analysts m Sn Lanka 

Problem Defimhon 

There ts clear evtdence of substant1al spatlal vanauons m poverty and msecunty 
m Sn Lanka Accordmg to the Human Development Report three dtstncts perform well 
both m terms of human development and a lower mctdence of poverty 6 All other d1stncts 
perform poorly m etther ofthese mdtces or both The spatlal vanat10n m poverty ts 
attnbuted to d1fferences m economtc opportlmlties and performance among the dtstncts 

At present most poverty and food msecunty mformat10n at sub-natlonallevel m 
Sn Lanka are analyzed and presented for larger admm1strat1ve areas Sorne ofthem are at 
a coarse resolut10n of dtstnct boundary levels and sorne are at a relattvely finer resolut10n 
at dtvtstonal secretanat leve! Hence most poverty allevtatwn and food secunty programs 
at present are targeted at the dtstnct or dtvistonal secretanat leve! However these areas 
cut across severa! nver basms where natural resources endowrnents espectally the 
ava!labthty ofwater resources vary substanually over space and time Gtven that 75 
percent of the present popuJatton ts rural and most of them depend on agnculture for thetr 
hvehhood water plays a eructa! role m any attempt to tmprove food secunty and allev~ate 
poverty At the same ttme mcreasmg scarctty ofwater and mountmg competltwn from 
non agncuJtural sources means that there Wlll be less water avatlable for food productlon 
and 1mprovmg hvehhoods ofthe rural poor Thus pro poor mterventwns reqmre a good 
understandmg of the relatwnsmp between water and poverty so that strategtc poverty 
reduct10n mtervenl!ons can be tdentlfied 

lt 1s now accepted that a a nver basm ts the most appropnate umt for developmg 
and managmg water resources espectally as water avatlabthty at the basm leve! becomes 
the pnmary constramt to agncuJture ÜIVen the crucial role ofwater m the poverty 
allevtatwn and food secunty constderatwns this study Wlll analyze the spatlal pattems of 
poverty and food msecunty m nver basms 

Wtthm a nver basm hydrologtcally homogeneous areas called hydronomic zones 
Wlll be tdentlfied 7 Hydronomtc zones allow us to better understand complex 
hydrologtcal mteractwns Wlth basms and help us to define charactenze and develop 
water management strategtes for areas Wlth stmtlar hydrologtcal charactenstlcs Most 
economtc actlvtttes Wlthm hydronomtc zones are often spatlally correlated Therefore the 

6 The three dtstncts are Colombo Kalutara and Gampaba whtch are the more urbantzed dtstncts (Nat10nal 
Human Development Report, 1998 UNDP Sn Lanka) 
7 Hydronomtc zones are defmed as hydrologtcally homogeneous areas m a basm for whtch stmtlar 
recommendattons can be made 
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causes effects and spatJal dependence of poverty and food msecunty m hydronom1c 
zones can be relatJvely eas1ly 1dentJfied In tum these can be used for better targetmg of 
mterventwns for food secunty and poverty alleV!atwn programs 

Research QuestJons 

The key research questJons that wlil be addressed m the study are a) Who are the 
poor and where are they located m the nver basm? b) How does the spatJal d1stnbutwn 
ofthe poverty and food msecunty vary across the admm1stratJve d1stncts m the country 
and m d1fferent hydronom1c zone and maJor farmmg systems m the basm? How does 
d1fferentJal access to water m a nver basm determme people s cho1ce of productJon 
systems and how does the1r chmce affect poverty and food secunty? d) What type of Iand 
use crop chmces and croppmg pattems should be prometed m hydronmruc zones where 
the poor are concentrated? e) What water management strateg1es should be adopted to 
1rnprove poor people s access to water for domest1c and productJve purposes? 

Analytical Framework 

The analys1s WJII be camed out at two levels At the natJonal leve! and at the nver 
basm leve! The object!ve of the natJonal leve! analys1s 1s to 1dentJfy spatJal patterns of 
food msecunty and poverty by admm1strauve d1stncts for the country as a whole There 
are 22 adm!rustrat1ve d1stncts m the country The analys1s WJII be based on secondary 
data, pnmanly from populatwn census comp1led for each d1stnct by the Departrnent of 
Census and Statlst!CS The basm leve! analys1s WJII be a more ngorous analys1s of poverty 
and food msecunty m a smgle nver basm W!tlun the basm the geo referenced un1t of 
analys1s WJII be a Grama N!ladan dlVISIOn8 (GND) The analys1s WJII be based on census 
data avrulable at the GN dlVls!On leve! and WIII be supplemented by pnmary data by 
through soc1o econom1c surveys and other data collectJon methods 

StudyS¡te 

The Ruhuna Benchmark Basm9 (RBB) WJII be selected for the basm leve! 
analys1s The RBB cons1sts of 9 nver bas1ns (see F1gure 1) and covers an area of about 
5 58 1 square lalometers The total populatJon m the basm IS 1 25 m!lhon The three 
largest nver bas1ns Kmnd1 Oya Walawe nver and Meruk Ganga represent three 
d1fferent stages of development The water resources of the Kmnd1 Oyabasm are fu!! y 
developed and utJhzed Tlus basm often faces seasonal water scarc1tJes Walawe nver 
basm 1s mtermedmtely developed The Mep1k Ganga basm !S underdeveloped 

Approach to Poverty and Food Insecunty Mappmg 

Four maJOr steps are proposed for the mappmg of poverty and food msecunty 
1 Data needs assessment, data collectJon and/or estJmatwn at d1fferent spat1al scales 

8 A GN dJVISion 1s the smallest admmistrative umt m the country About 250 fam1hes hve m each GND 
9 The Ruhuna Benchmark Basm IS cons1dered as a field laboratory for IWMI s research m Sn Lanka 
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2 Mappmg data m a GIS and Stat1stical Spat~al Data Analys1s (assessment of spatial 
distnbutwn ofpoverty and food msecunty and ¡dent!ficatwn ofthe1r relationsh1ps 
Wlth socweconomlc and other vanables 

3 Vulnerab1hty analys1s and mappmg 

4 Commumcatwn strategy (dev1smg a commumcat10n strategy to mform the results of 
the study to an aud1ence Withm and outs1de the country) 

Data ldentificatwn Collectwn andlor Est1matwn 

The study W!ll use data from mult1ple sources and at d1fferent scales of 
aggregatwn Sorne of the data at household leve! are avrulable from the populatwn census 
(the most recent census m Sn Lanka was conducted m 2001) These are aggregated to 
obtrun mformat10n at GND leve! Informabon available only at the GND leve! Wlll be 
obtruned from the respective GND offices Data at the nver basm leve! Wlll be obtamed 
from the databases for RBB avrulable Wlth IWMI Agro chmatic data are avrulable from 
the IWMI GIS/remote sensmg laboratory database and the Department ofMeteorology of 
Sn Lanka Data on the soc¡oeconom!C Sltuatwn food consumpt10n and nutntwnal status 
are avrulable from d1fferent sources Sorne of these are the household consumptwn and 
expend1ture survey by the Census and Stabst1cs Department (the most recent one was 
held m 1995) the 2001 socweconom!c survey conducted by IWMI on mfrastructure 
development and poverty allev¡abon 

1 Populat10n census data Wlll be used to obtrun the followmg mformat10n at the 
adrmmstrat1ve d1stnct and GND leve! The data 1s avrulable at the Department of Census 
and Stat!st!cs 

Demography 

• Populat10n and populatwn dens1ty 
• Populatwn d1stnbutwn m term of rural urban and estate populat10n 
• Household s1ze 
• Sex rat1o 
• Age structure 
• Ethmc1ty 
• Rehgwn 
• Econonucally active populat10n • 
• M1grant population (% of total) 

Human Development 

• School enrolment rate rncludmg enrolment at rnstitut¡ons of lugher learmng 
• Llteracy rate 
• Type of employment type 
• Mate and Female part!Clpatwn rates 
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Ruhunu Benchmar-k Bas1n " 

w*• S 

K1n~oya 

Walawe 

F1gure 1 The Ruhuna benchmark basm 

Housmg and Baste Amenútes 

• Type ofhousmg 
• Availab1hty of t01let facilities 
• So urce of dnnkmg water 
• Type ofhghtmg 
• Type of cookmg fue! 
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2 The followmg secondary mformat10n on mfrastructure IS collected at GND leve! 
(Source GND offices) 
• Road dens1ty 
• Number of schools 
• Number ofteachers 
• Number of marketmg centers 
• Number of health serv1ce centers 
• Number oftramed health care personnel (servmg midWives) 

3 The followmg mformation WIII be obtamed (extracted) at GND leve! (Source IWMI 
remote sensmg/GIS lab Meteorological Department of Sn Lanka) 

• Elevatwn 
• Ramfall (average 50% and 75% exceedence probab1hty ramfall and time senes) 
• ETp (potential evapotranspiration) 
• Temperature (average and time senes) 
• Water avrulab1hty (surface water and groundwater) 
• Sml type and quahty 
• NDVI (last few seasons) 
• Land use tYPes 
• Malana nsk maps 

4 The followmg secondary mformatwn at GND leve! WIII be obtruned from dlfferent 
SOCioeconomic surveys Where the reqmred data are not avaiiable pnmary data are 
expected to be collected (see deta1ls below) 
• Income generatmg activities and average mcome 
• Expend1ture 
• Croppmg patterns and crop productiVIty 
• Crop productwn and consumptlon 

StahstJcal Spahal Data AnalysiS and Mappmg 

In rural areas most households ha ve multiple sources of mcome lt IS hypothes1zed that 
vulnerab1hty ofhouseholds to poverty and food msecunty IS mversely related to the 
number ofmcome generatwn act!VItles ofthe household (figure 2) The srudy WIII 
analyze the spatial vanatwns and the nature of var10us mcome earrung actiVItles of 
households Withm a nver basm Withm each hydronom1c zone ofthe basm the dommant 
farmmg systems WIII be Identified The dommant farmmg systems WIII forrn d1fferent 
strata for the statistical data analys1s 
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F1gure 2 

o 
o 

Poverty Food lnsecur1ty and Vulnerab1hty 

Number of lncome generatrng Actrvrtres 

Poverty food msecunty and vulnerab1hty 

ActJVJtes 
Paddy 
OFC 
lrvestock 

~ Frshenes :a 
1! Non Farm 
~ 

"5 rncome 
> 

The statlstlcal spatlal data analys1s cons1sts ofboth uruvanate and multlvanate 
data analys1s The analys1s Wllllffiprove the understandmg of the locatwnal and relatlonal 
charactenstlcs ofpoverty and food secunty Wlthm and between GNDs (and hence 
Wlthm and between hydronom1c zones and w1thm nver basms etc) and w1thm and 
between d1fferent mcome generatlon act!Vltles 

The uruvanate analys1s cons1sts of 
• estlmatlng surnmary measures such as means med1ans vanances etc 
• plottmg surnmary measures (1ustograms etc ) 
• 1dent1fymg homogeneouslheterogeneous spat1al uruts or d1fferent mcome 

generatlon methods etc Wlth respect to the above surnmary measures 
• !dentlficatlon of local pattems spatlal trends of poverty and food msecunty 

md1cators and other attnbutes 
• assessmg spatlal auto correlatlon of poverty and food msecunty measures and 

other attnbutes 
The multlvanate analys1s cons1st of 
• b1vanate correlatwn analys1s ofpoverty and food 1nsecunty measures Wlth 

socweconoffilc vanables and other attnbutes 
• regresswn analys1s for 1dent1fymg the extents ofthe contnbut10ns of 

socweconoffilc and other attnbutes to poverty and food secunty (spatlal auto 
correlatlon of res1duals of the regress10ns are est1mated for val1datmg the model 
Spatlal auto-correlatwn 1s assessed through stat1St1cs such as Moran s 1 and 
Geary s C) 
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The GIS would mcludes maps of 
• poverty and food msecunty measures ( quantztallve) and levels (low moderate 

hzgh and very lugh etc ) 
• soczoeconomzc and agro ecologzcal mformatzon whzch zs szgmficantly related 

to poverty and food msecunty 
• a vzsualznformatzon system based on regresszon models to look at dzfferent 

scenanos of poverty and food msecunty wzth respect to the changes m 
d1fferent explanatory (hnk) vanables 

Vulnerabildy Analys1s 

In th1s analyszs we assess the degree ofvulnerabzhty ofhouseholds to poverty 
and food msecunty wzth respect to the shocks andlor fluctuatzons ofthe mternal and 
externa! factors of dzfferent spatzal umts Interna! factors are demograpluc factors water 
avrulabzhty both for productzon and household purposes mcome generatzng systems 
(mcludmg the productzon system) etc Externa! factors such as mput cost pnces 
government pohc1es etc are estzmated here The vulnerabilzty of household wzll be 
determmed by assessmg the probabzhty of a selected welfare measures e g meo mes 
consumptzon devzatzng from the norm z e a cornmumty agreed upon mmzmum leve! 

Maps dep1ctmg locatzons of household umts that are vulnerable to trans1ent and 
chromc poverty wzll be generated 

Commumcahon Strategy 

The GIS ¡nformatzon base and the analytzcal reports w¡ll be d1splayed m the 
webs1tes ofiWMI and HARTI The results ofthe mappmg study wzll be presented at 
workshops and semmars that wzll be arranged for pohcy makers of Sn Lanka 

Metbods 

The proJect proposes to use Arcllnfo and Arcv1ew GIS software packages Four 
broad poverty measures wzll be used a) econom1c measures that mclude monetary 
measures ofhousehold well bemg b) social or non monetary mdzcators e) demograpluc 
md1cators and d) vulnerab1hty measures Measures of food msecunty wzll mclude a) the 
natzonal balance sheet b) d1rect measures of consumptzon and e) outcomes of nutntzonal 
status 

The study wzll make use of data from a vanety of government and non 
governmental agenc1es mcludmg mternatzonal agencies such as the country offices of the 
World Bank and the Aszan Development Bank Where necessary secondary data wzll be 
supplemented wzth data collected through partJclpatory apprrusal and formal 
questzonnrure surveys 

Beyond v1sual spatzal analys1s of poverty the study wzll employ dzverse 
methodologJes to estabhsh the causes of poverty Such methodologies wzll range from 
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the apphcat10n of participatory rural appratsal techruques to usmg appropnate 
econometnc analys1s vanables denved from poverty mappmg 

Goal 

The goal ofthe proJect IS to contnbute to mcreasmg food secunty and poverty allevJatwn 
m Sn Lanka by advancmg sc1entJfic frontJers m assessmg and effect1ve targetJng of 
poverty and food secunty mtervent10ns 

The objectJve ofthe study IS to develop a GIS base to analyze the spatJal and temporal 
dynarrucs of food msecunty and poverty m Sn Lanka 

Outputs 

The maJor outputs ofthe proJect are 
1 A comprehens1ve assessment ofthe temporal and spatJal dynam¡cs ofthe food 

secunty and poverty sJtuatwn m Sn Lanka 
2 Development of protocols for mterpretat10n of vanous poverty and food secunty 

mdiCators and mappmg products 
3 A multJrnedJa platform mcludmg a GIS based system ofmappmg md1cators offood 

secunty and poverty m Sn Lanka, wlnch serve as tools for pohcy makers and others 
mterested m food secunty and poverty m Sn Lanka 

Actlv1tles 

The followmg maJor actJVItJes are expected to dehver the above outputs 
1 A thorough hterature survey ofpast research on Jdentifymg and analyzmg md1cators 

on spatJal dynam¡cs of food secunty and poverty of d1fferent countnes 
2 IdentJfymg appropnate md1cators for food secunty and poverty at d1fferent spatJal 

urut levels and appropnate md1cators of factors wlnch are related to temporal and 
spatJal dynarrucs of food secunty and poverty m Sn Lanka 

3 A small workshop ofpersoooel ofiWMI the local partner orgaruzatJon ofthe 
Department of Census and StatJstJcs and other appropnate agencies for 1dentJfymg 
the data ava!lable at chfferent spatJal urut levels 

4 Secondary data collectJon and computmg the md1cators at d1fferent spatJal uruts 
5 Pnmary data collectJon where reqwred and computJng appropnate md1cators 
6 Stonng md1cators m a GIS system and creatmg maps 
7 Analysis to 1dentJfy the hnkage between exogenous factors and therr 1mpacts on food 

secunty at the macro leve! and at the household leve! Development of a decision 
support system/scenano bmldmg model for developmg pohcy mterventwns and 
makmg resource allocatJon deciSions for food secunty and poverty alleviatJon 

8 A workshop With local orgaruzatwns to demonstrate the decJsion support model 
9 Developmg a mwtJ platform med1a (web page CD pubhshed reports) to serve as a 

too! for the pohcy makers of Sn Lanka and others mterested m food secunty and 
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poverty 1ssues m Sn Lanka Prepanng a themat1c map showmg the degree of seventy 
of the poverty leve! wh1ch can be used to 1dent1fy pnonty areas for corrective 
actwns 

Beneficmnes and Impacts 

The 1mmedmte benefic1ary 1s the CSIIFAO/GRID poverty proJect Outputs 1 2 and 3 
would prov1de dehverables as mentloned m the call for the proJect proposal document 
These mclude 

1 Three b1annual reports (after 6 months 12 months and 18 months respect1vely) WIII 
be pubhshed m the poverty net on the ongomg development ofthe proJects mcludmg 
the methodology obstacles successes and new ms1ghts gamed 

2 Fmal report of the proJeCt mcludmg the analys1s of factors and the1r hnkages to the 
temporal and spatlal dynam1cs ofthe food secunty and poverty m Sn Lanka 

3 A CD/web page mcludmg wntten reports on the analys1s offood secunty and 
poverty of Sn Lanka a b1bhography and hnks to resources related to the proJect 
maps and key vanables and md1cators related to food secunty and poverty m Sn 
Lanka, mappmg mterface that prov1des VleWing and query fac1ht1es m GIS on food 
msecunty and poverty 

The other Immed1ate benefic1anes are the pohcy makers researchers and other 
mterested mdiVIduals on 1ssues of food msecunty and poverty 1ssues of Sn Lanka The 
documents and the models (GIS Dec¡s¡on Support Systems) posted m the CD andlor 
webs1te would be helpful to pohcy makers and researchers m developmg appropnate 
pohcy mterventwns and resource allocatwns for food secunty and poverty allevmtwn m 
Sn Lanka The ultlmate benefic1anes of the proJect are the people m dlfferent spat1al 
uruts are affected by food msecunty and poverty who WIII potentlally benefit from 
mterventwns based on the fmdmgs oftlus study 

ProJect Implementation and Management Issues 

The proJect WIII be unplemented by a core group of researchers from IWMI and 
HARTI IWMI IS pnmanly respons1ble for the hterature survey and coordmatmg the 
workshop for selectmg md1cators at the appropnate spatial urut HARTI IS respons1ble for 
collectmg the secondary and pnmary md1cators and computmg rnd¡cators IWMI 1s 
respons1ble for developmg the GIS based system for presentrng the md1cators The 
researchers of IWMI and the partlier Instltute are responsible for the analys1s of 
estabhslung hnkages between md1cators and developmg the deciSion support systems 
IWMI Willlead m admllllstenng the proJect mcludmg quaJ¡ty control ofthe data, 
pubhslung b1annual reports prepanng the CD/web page for the proJect results 
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D1ssemmatton Strategy 

The b1annual reports and the final report WIII be pubhshed m the poverty mappmg 
webs1te (www povertymappmg net) The results ofthe study WIII be pubhshed as IWMI 
research reports and m mtemat10nal refereed 
Joumals A summary ofthe final report and the model WIII be avrulable m the webs1tes of 
HARTI and IWMI The reports and the usefulness ofthe model WIII be demonstrated to 
pohcy makers through a workshop 

Momtormg 

The md1cators for momtonng the progress ofthe proJect are g1ven m the log 
frame ( annex 1) 

Budget 

The complete budget for the proJeCt IS shown m annex 2 Ofthe complete budget IWMI 
would contnbute computers GIS packages and trrumng for local partner (1freqmred) 
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A 1 L f nnex og rame 
Bnef Descnptlon ObjeCtJvely Venfiable lndJcators Sourees of Rlsks and 

Venficatmns Assumptlons 
Overall goal 
The goal of the proJect 1s to S1gmficant reductJon ID the rate of Global and 
contnbute to mcreasmg food m1s targetmg of poverty allevmtJOn nat10nal statJstJCS 
secunty and poverty allevmtlon programs and food secunty of food secunty 
m Sn Lanka by advancmg mterventlons and poverty 
scJentJfic frontlers ID assessiDg 
and effectJVe targetiDg of poverty Increase ID food secunty and 
and food secunty IDterventwns decreasiDg poverty ID Sn Lanka 
Purpose Assumpt1on 
To develop a GIS based model Adopt1on of the IDfonnatwn and the Pohcy and Pohcy makers 
w1th appropnate md1cators w1th model by pohcy makers and research papers and researchers 
spec1al emphas1s on water to researchers for developmg future 1Dd1cat1Dg the use use the 
analyze the spatlal and temporal pohcy IDterventwns and makiDg of the model and 1Dfonnat10n 
dynam1cs offood IDsecunty and resource allocatJOn deciSJons IDfonnatJOn 

1 poverty m Sn Lanka 
Outputs 
a) Comprehens1ve assessment of 1 Reports prepared every 6 Pubhcatlons ID Data 

the temporal and spatwl months to the CSIIF AO/GRID poverty ava¡lab1hty 
dynam1cs of food msecunty poverty proJect mapp1Dg net, ID 
and poverty ID the Ruhuna 2 WorkiDg paper pubhshed by IWMI and 10 Cooperatlon of 
Benchmark Basm ID Sn Lanka July 2003 on spatlal and ARTI nat10nal 

temporal dynam1cs of poverty ID orgamzatJOns 
the Ruhuna basiD ID Sn Lanka Peer rev1ewed prov1d1Dg data 

3 Research report/joumal art1cles IWMI research 
pubhshed by December 2003 on report and JOUmal 
the hnkages of factors relatmg to art1cles 
food IDSecunty and poverty m 
Sn Lanka 

4 Fmal report prepared by July 
2004 for CSIIF AO/GRID 
poverty proJect 

b) Mult1 platfonn med1a to serve A GIS based system prepared by Awebpage Degreeof 
as a too! for decJsJOn makers September 2004 mcludiDg pubhshed ID the acceptance of 
and others IDterested m food 1 The maps of key var1ables and web s1tes ofiWMI pohcy makers 
secunty and poverty 1ssues ID 1Dd1cators explaiDmg the and ARTI and ID and researchers 
Sn Lanka temporal and spat1al dynam¡cs the poverty 

of food IDSecunty and poverty ID mapp1Dg net 
Sn Lanka at d1fferent 
admiDistratJve boundary levels CDROM 
and at a few nver basiDs 

2 Wntten reports on the analys•s Presentatlons ID 
of food secunty and poverty ID workshops 
Sn Lanka 

3 B1bhography and hnks to 
resources related to the proJeCt 

4 A mapp1Dg IDterface that penn1ts 
v1ew1Dg and query of geograph1c 
IDfonnatlon related to poverty 
and food secunty and makiDg 
pohcy deCISIODS 
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Bnef Descnptwn ObJecttvely Venfiable Ind1cators Sources of Rlsks and 
V enficattons Assumptwns 

ActiVIttes for Output (a) 
a 1 L1terature survey of past VanableslmdJcators offood secunty ProJect momtonng 

research and poverty m Sn Lanka are reports 
1dent1fied by Se¡¡tember 002 

a 2 Workshop for assessmg the Appropnate spat1al umts at wh1ch Budget reports 
data ava•lab•hty data are avaJ!able are 1dent1fied by 

September 2002 
a 3 Data collectJon and md1cator Secondary and pnmary data 

. quantlficatJon collected by January 2003 
a 4 Analys1s of lmkage of factors Workmg paper pubhshed by June 

affectmg food secunty and 2003 
poverty 

a 5 Research report/Journal Research reports!Joumal art1cles 
art1cle preparatwn 1 prepared by June 2003 

a 6 F mal report preparatwn Fmal report prepared by December 
2003 

Acttvtttes for Output (b) 
b 1 Stormg md1cators m a GIS Data stonng completed and maps Project momtonng 

system and creatmg maps created by June 2003 reports 
b 2 GIS pohcy decJslon makmg Pohcy development too! developed 

tool development by December 2003 Budget reports 
b 3 Multl medm platform A web page and a CD mcludmg 

development proJect proposal progress reports 
research reports JOumal art1cles and 
the GIS too! are created by 
December 2003 

Budget Total US$80 000 
CSIIF AO/GRID poverty proJect 
US$30 000 
IWMI US$45 000 
In add1t1on contnbutwn of 
US$5 000 m kmd from IWMI and 
ARTI 
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Annex 2 Budget (m 000 US$) 

CGIARIFAOIUNEP IWMI Componen! Grand 
Items Componen! Total 

Year 1 Year2 Total Year 1 Year2 Total 
Personnel' 
IntematJonal Staff 120 85 20 5 20 S 
N at10nal Staff 50 50 lO O 20 5 
Travel' 

Nat10nal 20 l o 30 JO 
lntematJonal l o l o 20 

Workshops & trammg' 1 o 1 o 20 1 o 1 o 30 
Pubhcat10ns' l o 1 o 20 05 1 o 1 o 30 
Subtotal 40 40 80 17 5 15 5 33 o 41 o 
lndJrect cost' l o l o 20 44 39 83 10 3 
lnflat10n• l 2 l 2 1 2 
Contmgenc1es l o l 5 25 25 
Sub Total 50 50 lO O 22 9 22 l 45 o 55 o 
Contrae! Research• lOO lO O 20 o 20 o 
Contn but1on ID kmd by 50 
IWMI and HARTI 
Total' 15 o 15 o 30 o 22 9 22 1 45 o 80 o 

Notes 
1 Personnel cost IDcludes Semor Intematwnal Researcher total of 1 month @ US$1 O 000/month 

Semor Regwnal Researcher total 1 5 months @ US$7 000/month and natwnal research 
officer 6 months @ US$1 000/month Data collect.ton and support 8 months@ 
US$500/month 

2 

3 

4 
5 
6 
7 
8 

Includes ID country travel for IWMI staff and rur travel and per d1em for attendmg one 
IDtemat.tonal conference/workshop 
Includes the planmng workshop at the begmmng ofthe proJect and end ofthe proJect workshop 
ID the second year 
Includes progress reports final report and web s1te development 
IWMI standard IDdrrect cost recovery rate at 25 percent of the budget 
IWMI standard do llar IDflatwn rate of 3 percent per annum for the second year 
1 percent of the budget 
Research contracted to local collaborator (HAR TI) Tlus IDcludes salan es of the local 
researchers research ass1stants enumerators for data collectwn (both secondary and pnmary) 
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Use of Geo-spatlal Predictlve Dnvers for Reducmg 
Malnutntion Levels of Poor Rural Households m N1gena 
liTA 

Budget requested from CSI FAO GRID US$ 105 627 

ProJect Descnption 

Desp1te recent reductwns m undernounshment (SOFI 20001<) N1gena has been far Iess 
successful m combatmg 1ts lugh leve) of malnutnt10n Planrung and effectlve 
lmplementatwn of targeted programs at natwnal state and even commuruty Ievels are 
requrred to further reduce the current leve! of undernounshment among cluldren and the 
population and to 1mprove therr poverty status srmultaneously Unfortunately httle data 
ex1st on malnutntlon levels of vanous age groups Stud1es that have been conducted m 
the past are often frurly old and drawn from surveys w1th dev~atmg methodolog¡es or 
focused on speclfic aspects of nutnt10n 11 

A sustamed programme will only be feas1ble ¡f 1t 1s based on adequate ¡nfonnat!On For 
1nstance a prehmmary study of Konnawa et al (2001) showed that W!thout knowledge 
of dietary reqmrements urban poor m N1gena are not hkely to take advantage of the 
nutntlonal opporturutles that the di verse markets m maJor c1t1es offer 

Poverty 1s the root cause of undernounshment and malnutnt10n For N1gena m particular 
poverty md1cators have stead1ly worsened smce 1986 (FOS 199912) Furthennore 
poverty and performance ofthe agncultural sector are closely related m N1gena (D S1tua 
199413

) Targetmg the nrral poor 1s therefore p1votal to fulfil the objectlves set by the 
World Food SUIDffilt 1996 to reduce undernounshment to half the present leve! by 
2015 to erad1cate hunger and to aclueve food secunty 

A maJor challenge for targetmg the nrrai poor hes m the spat1al complex1ty of the 
problem Rural poverty 1s a functlon of for mstance restncted access to smtable land 
labour or financ1al resources market access for agncultural mput/output Each of these 
parameters has a spatlal dimens10n wluch can be explo1ted for bmldmg our understandmg 
m poss1ble moderators for 1mprovmg nrral hvehhoods on d1fferent aggregat10n levels 
Unfortunately N1gena can be descnbed as a data scarce envrronment wluch makes 
scalmg up or scalmg out (followmg Harnngton 199i4

) of household or village leve) 
surveys difficult and not m al! cases JUStlfied 
5 ObjectJves 

1° FAO 2000 Food lnsecunty when people must hve w1th hunger and fear starvatJOn The State ofFood lnsecunty m 
the World 2000 FAO Rome 
11 N1gena Demograph1c and Health Survey (NDHS 1990 1999) the Part1c1pa1ory lnfonnat10n CollectJon (PIC 1993) 
Opportumt1es for M1cronutnent lnterven!Jons (OMNI 1993) Mulll-Cluster !nd1cator Survey (MICS 1995 1999) 
Benchmark Survey (BMS 1996) Baby Fnendly Hospltallmllallve lmpact Evaluallon (BFHI1999) 
12 Federal Office of Stal1st1cs (FOS) 1999 Poverty and agncultural sector m N1gena, FOS Abuja, N1gena. 
13 D S1tua & Bysmouth 1994 Poverty allevlallon through agncultural proJects EDI semmar report No 30 
1 Harnngton, L W 1997 P1eces of a puzzle Stnvmg for coherence m research on susllUnahle systems In Ma1ze 
ProductiVIty Ga1ns through Research and Technology D1ssemmat1on Proceedmgs of the Eastem and Southem Afnca 
Reg10nal Mwze Conference 5 Arusha (Tanzan1a) 3 7 Jun 1996 Ransom, J K Palmer AF E ZambeZJ B T 
Mduruma, Z O Waddmgton S R. P1xley K V Jewell D C (eds) AddJS Ababa (Eth10p1a) CIMMYT p 99 104 
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Th1s research sets out to ¡dentify and pararnetense key factors and sociO economic 1 
pohcy dnvers that affect poverty malnutntwn and undemounshment levels m N1gena 
The core assumpt10n of the research Is that rural malnutntiOn IS el ose! y lmked to rural 
hvehhoods and poverty wh1ch m tum are closely related to the prevalent economic 
conditions (mput/output markets access to roads transport marketmg mformatwn) and 
the entrepreneunal potenbal of the household ( educatwn age of head of household) 
Smce most of these factors can be aggregated the VIIIage leve! a simple proxy for the 
spat1al d¡stnbutwn of poverty and malnutntwn can be obtamed 

The obJeCtlves ofth1s study are outhned as follows 

(1) Charactense the hvehhoods and food secunty status of the rural poor on a household 
leve! Pararneters that are measured mclude the recommended core md1cators for 
momtonng food secunty outcomes ofthe Comm1ttee on World Food Secunty wh1ch 
are lmked With poverty charactensbcs that are bemg collected The datasets have been 
collected by an liT A core funded study mto rural hvehhoods and food demand 
structures m N1gena (Append1x I) and by a food consumpt10n and nutntwn survey 
funded through USAID and others (Append1x 11) Other data sources that are 
cons1dered mclude the N1gena 1990 census and the DHS surveys of 1990 and 1999 

(2) Collect and generate spatial mformatwn on key poverty affectmg pararneters and 
processes The VIIIages m wluch the data of ( 1) IS collected are not yet georeferenced 
m addition better mformatwn IS reqwred on natwn Wide road quahty populatwn 
dens1ty and health and educatlon facihbes near the stud1ed VIIIages of the food 
consumptwn and nutnbon survey 

(3) Analys1s of datasets Spatial attnbutes such as land cover chmate and d1stance to 
towns/markets/arnemties WIII be mcorporated m logistic/OLS regress10n analyses of 
the datasets The specific research questions that WIII be addressed through spabal 
analys1s are the followmg 

[a] Do regresswn analyses ofhousehold and viiiage leve! mformatwn m combmatwn 
With geo spat1al themes 1dent1fy key pararneters 1 dnvers of poverty and 
malnutntwn on the household village and local govemment area (LGA) leve! 

[h] Is 1t poss1ble to usethe key pararneters m [a] for the defirubon ofvillage 1 LGA 
leve! pred1ctors for the occurrence of poverty and malnutnbon 

[e] To what extent does spabal analys1s ofthe datasets Withm the represented domam 
add to the model of [b] 

[e] Is 1t poss1ble to develop the model m [b] sufficJently robust for spabal ana!ys1s 
With the use of spatial data that JS avrulable for N1gena and ¡f not what key 
mformatwn JS st11l reqUired 

(4) Through the combmat1on of the (pomt scale) household survey data and mult1 
d1scmhnarv spat1al mformatwn sources. !denbfy externa! constrrunts to adeguate 
nutnt10n levels These extemal factors that affect rural bvelthoods and malnutn!Jon 
mclude arnongst others sources for balanced nutntwn access to mput/output 
markets land quaJ¡ty/natural resources and presence of agncultural 
extenswn/mstJtu!Jonal development organ¡sabons (farmer groups NGO s agncultural 
extens10n, commerc¡aJ adv1sors) 
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The output of tlus research wtll be developed m close contact With the target aud1ence 
through ongomg liTA proJects such as the Rural Sector Enhancement ProJect (RUSEP) 
wruch hnks state and natJ.onal government mstJ.tut10ns and NGO s to shape a coherent 
agnculturaJ development pohcy15 The target aud1ence has been 1dentJ.fied as pohcy 
makers and other key players on natwnal and sub natwnal levels In tlus set up the 
results can play a practica! role m ongomg pohcy makmg on the natJ.onal and state leve! 
Witiun the proJect tJ.meframe and thus can make a contnbutJ.on to reaching the 2015 
deadhne of the Rome Declaratwn and before changes m social econom1cal and poht1cal 
cond1tJ.ons catch up on the research findmgs and proJect des1gn 

Methods 

This research bwlds on two ongomg surveys Data collectwn 1s halfway for a 
collaboratJ.ve survey ofiiTA wtth the ProJect Co ordmatwn Urut ofthe Federal MIDlstry 
of Agnculture and Rural Development to map food demand m conJunctJ.on wtth rural 
and urban poverty m 10 states m N1gena A complementary study at liTA wtth the 
NatJ.onal Planrung Comnusswn mvestlgates food consumptlon and nutntwn m 12 States 
The stud1es are summansed m Append1x I and II respective! y With a descnptJ.on ofthe1r 
objectJ.ves parameters collected and samplmg scheme 

+ ldentdicahon of Data Resources 
To ensure the accessibihty of ex1stmg datasets collaboratwn With federal and state leve! 
orgarusatwns 1s pivota! Through the contacts of liT A s ex1stmg proJects further 
collaboratwn wtll be sought wtth mappmg and GIS departments ofthese orgarusatwns 

+ Data Collechon 

Food Secunty Core lndzcators 
The Cornm1ttee on World Food Secunty s (CWFS) suggested core md1cators for 
morutonng food secunty status 16 formed the bas1s for the parameters on wruch tlus 
proposal wtll focus These mclude anthropometnc measurements household hvehhood 
and food secunty parameters v!llage and agro envuonmental md1cators and pohcy and 
marketmg cond1tJ.ons A hst has been comp1led of md1cators that ha ve e1ther been 
measured or can be mferred from datasets avrulable for N1gena Withm the scope oftlus 
research (Table 1) 

Anthropometrzc/Household!Vzllage Parameters 

Data collectJ.on has taken place for the rural food demand survey and the food 
consumptJ.on and nutntJ.on survey and IS currently bemg entered but ne1ther study has 
georeferenced the1r survey locatwns Instead the locatJ.on of the v!llages wtll be taken 
from v!llage narnes 1ocatwns m ex1stmg datasets and from a second VISlt to the v!l1ages 
Durmg tlus vlSlt additJ.onal v!llage leve! data such as d1stance to schools markets and 
amerutJ.es WILI be collected where tlus had not been done dunng the IDltlal survey 

" UTA 2001 UTA Strategtc Plan for 2001 201 O 
16 http //www fao orgldocrep/meetmglx8228e htm 

125 



The use ofthe DHS 1990 and 1999 data remams an optwn however the 1999 data IS not 
yet georeferenced The preparatlon and analys1s of DHS data entru1s a substantlal 
add1tlonal workload on the hm1ted staff that IS avrulable at liT A Th1s IS not the case for 
the aforementwned surveys each of wluch ha ve a substantlal teruns commltted to the 
preparatlon and analys1s of the data 

The census data of 1990 has been pubhshed and IS avrulable m paper format and access to 
a digital copy IS bemg mvestigated Tlus data wdl be studied and assessed m view of 
future extrapolatwn possJbihtles however there are doubts about the accuracy of th1s 
mformatwn on the Enumeratwn Area leve! (500 household groupmgs) and elements of 
the survey may well be out of date 

Table 1 Se1ectl0n of md1cators and factors from Comm1ttee on World Food Secunty 
suggested core md1cators for morutonng food secunty status that are ava!lable or can be 
mferred for the purposes of the proposed study 

NUTRITIONAL STA TUS INDICA TORS 

Food Consumpt10n Status 

1 Average per person d1etary energy supply (DES) 

2 Starchy foods as o/ of DES 

3 Percentage of population undemounshed 

Health Status 

Under 5 mortahty rate 

Nutrllzonal Status 

<5 years underwe1ght rallo 

VULNERABILITY FACTORS 
FoodAccess 

1 Consumer 1 food pnces mdex 
2 Income levels ( < US$1 a day) 
3 Percentage of mcome spent on food 
4 Road Access 

Household Characterzstzcs 
1 Average mcome 
2 Average household SIZe 
3 Ratio dependants/wage eamers 

Soczo-Cultural Condzt10ns 
1 Grrl net enrolment m pnmary school 

2 Access to pnmary health care 
Envzronmental 

1 Arable land per household 
2 Rate of deforestat1on 1976 1993/95 
3 lo Forested area 

Rzsks Hazards Shocks 
1 Ramfall Vanat1on drought nsk 
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PROXY 

1 measured 

2 measured 

3 measured 

ex1stmg dataseis 

measured 

PROXY 

1 measured 
2 measured 
3 measured 
4 Road densitylmarket access 

1 measured 
2 measured 
3 measured 

1 years m educat10n d1stance to 
educat10n facihlles 

2 d1stance to care 

FORMECU ( 1996) LULC datase! 1976 
+ 1993/5 analys1s for 

10 km radms around v11lage 
map of enumeratlon area 
populat1on dens1ty e g NCG lA 1990 

Kruska et al 2002 

probab1hty analys1s (m progress) 



Spatwl Data Sets 

Contacts will be made With key mappmg agenc1es and departments m the country to 
obtam recent maps on geo spatJal themes such as roads smls and 1f poss1ble data on the 
presence ofhealth care and educat10nal amemt1es at LGA leve! Other themes such as 
land use and land cover have already been obtamed (FORMECU 1996) Also the 
dehneat10n of the relevant LOAs reqwres updatmg Maps are typ1cally avrulab1e through 
ADP zonal or state offices Maps ofthe census Enumerat10n Areas are also avrulable but 
have not yet been d1g1t1sed 

-+ SpatJal Mappmg and Analys1s 

Represented Area Delmeatwn 

The two liT A surveys followed a we1ghted random samphng scheme The cho1ce of 
villages m the food demand study (Append1x I) restncts the area that can be represented 
to those areas that can be defined as non urban whereas the household results of the 
health and food nutnt10n study (Append1x II) predommantly relates to the health and 
nutntlon status of cluldren under five Pnor to any spabal ana!ys1s a clear delmeat1on of 
urban and non urban areas IS requued and the hrmtat10ns to usmg spabal analys1s tools 
need to be defined 

In v1ew of the charactensat10n entena used for defimng non urban villages 1 e a 
combmat10n of d1stance to feeder roads v11lage s1ze and presence of amembes 1t 1s 
proposed that 1t Will be poss1ble to dehneate spatJal domruns of a hm1ted s1ze that are 
swtable for spabal analys1s by usmg datasets on road type and dens1ty Satelhte based 
classlficatJOns of bwlt up areas d1s aggregated populat10n dens1ty data and presence of 
amembes Wlulst tlus spabal domrun Will not cover entlre states 1t Will mdeed cover 
most agncultural areas The d1stance to urban areas can further be used to mvest1gate 1ts 
1mportance With respect to rem1ttances opportumty labour costs and marketing 
opportumbes 

Ana/ys1s of Food Demand Study 

The use and analys1s of spat1al data IS proposed to follow the log1c expressed by B1gman 
& Folack17 to develop a pred1ct1ve model of mean poverty md1cators by commumty 
based on estJmates Withm household surveys 

A model Will be developed usmg loglsbc and/or OLS regress10n to descnbe dnvmg 
factors ofpoverty and malnutntJOn separately on the bas1s ofthe food demand study and 
the food and nutnt10n survey respectJVely With poverty and malnutntJon md1ces denved 
from the nutnt10n md1cators and selected parameters from Table 1 The dnvmg factors 
for these md1ces are env1ronment based (e g d1stance to amemt1es market access agro 
ecology land use mtens1ty state/LGA pohcy) household (HH) based ( educatJon HH 
s1ze food consumpbon patterns etc ) or are collected m a smgle error term 

17 Btgman & Folack 2000 The World Bank Economtc Revtew Vol 14 No 1 129-45 
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Poverty MalnutntiOn = a.lenv1ronrnentl + ~ IHHI + e(spatial non spatlal) [ 1] 
The poss1b1hty of d1s aggregatwn ofthe error terrn m spat1al and non spat~al elements at 
th1s stage 1s dependent on the contlnU!ty of the spat1al domam that IS represented by the 
selected V!Ilages and households 

Geo spat~al factors (annual ramfall pattems sml populat!On dens1ty) that are mcluded m 
the analys1s can be used to break up the dataset mto separate more homogenous zones 
tlus !S expected to reduce the error terrn m the model The resultmg sub models are used 
to define a model that excludes HH factors by estabhshmg a correlatwn between maJor 
HH pararneters and village/env¡ronrnental factors 

IHHI - lenv1ronrnentl [2] 

so that 
Poverty Malnutntwn = a.lenv1ronrnentl + e(spatial non spatial) [3] 

These models will be based only on nutntlonal md1cators and vulnerab1hty factors that 
are present m both datasets on a EA/v¡Ilage leve! or as geospatlal pararneters denved 
from the GIS database W1th the model mdependent ofHH comhtwns a combmed 
dataset 1s created wluch mercases the sarnphng dens1ty of mdlVldual villages m states that 
are sampled m both datasets Th1s combmed v1Ilage level dataset can forrn the bas1s of 
actual spat1al analys1s of rural areas to reduce the error terrn m the poverty and 
malnutntwn models (F1gure 1) 
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Food Demand 
Study 

~- -/ ~ 

GIS 
Nutratlon & Consumptlon 

Study 

Valida!Jon Valida!Jon 

F1gure 1 Schematlc overv1ew of the proposed log¡stlc and spat1al analys1s Spat1al 
analys1s wiii be performed on a vlilage Enumerat1on Area (EA) or LGA 
leve! Withm the represented area 

+ GIS mclus1ve DeciSaon Support 

lntervent10n pathways that hold a strong prormse for apphcatlon m practlce WIII be 
developed through the collaborat10n With government offic1als from the Federal and State 
Mrmsmes of Agnculture and Rural Development Health Educatwn and the office ofthe 
Spec1al Adv1sor on Food Secunty to the Pres1dent A GIS mclus1Ve decaswn support 
methodology WIII be presented that !S based on ACT software and used durmg 
stakeholder meetmgs for the purposes of presentlng the research findmgs and to offer a 
spatlal dunens1on to the declSlon makmg process of the end users 

+ CapacJty Buddmg 

Collaboratlng NARES sc¡entlsts WIII play leadmg roles m the field survey aspects of the 
prOJect In add1tlon to the trarmng and hands on expenence they have already receaved 
through the poverty mappmg survey trarmng WIII be orgarused for the collaboratlng 
NARES m the use and uses of spatial referencmg mcludmg the use of GPS Mult1 scale 
research findmgs WIII be presented and d1scussed at regwnal pohcy sermnars and 
workshops and through pohcy bnefs targeted at key pohcy makers and the pnvate sector 
7 Stakeholders 
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The followmg stakeholders w¡ll be mvolved m planmng and 1mplementmg the proJect 
Federal m¡rustry of Agnculture and Rural Development 
Federal and state m1rustnes of Health 
Federal department of Agnculture and Land Resources (FDALR) 
Office of the Spec¡aJ Adv1ser on Food Secunty to the Pres1dent 
NARES 

Leadmg Sc1entlsts 

Dr Bauke van der Meer GIS Apphcat10n Spec¡aJ¡st (liTA) 
Dr Patnck M Kormawa Pohcy & Market Stud1es (liTA) 
Mrs Buss1e Maz¡ya D1xon Consultant (liTA) 
Mr Tunrayo Alab1 (liTA) 

Expected uses and users of Research Results 

The target benefic¡anes mclude rural poor through 1mproved pohcy makmg based on 
better mformat10n and understandmg of the spatlal d!stnbut!On pattems of poverty and 
malnutnt10n 1ssues 

Planrung Departlnents of the vanous m1rustnes hsted constltute the d1rect end users of 
research results and products Govemment Pohc1es subsequently benefit from the 
mcreased knowledge and understandmg ofthe mtervent10n pathways to reduce poverty 
and malnutnt10n 

The spatlal data analys1s and model results are duectly relevant for end users on the1r 
leve! of aggregatlon Meanwlule the spat1al and mter scale relat!Onsh1ps that are 
estabhshed W!ll contnbute to a greater understandmg amongst researchers to wluch extent 
the assessment of mterventlon pathways can be based on mformat10n on aggregated data 
levels 
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L IF k - ----- ------ .. ----
Project Tttle Use of predtcttve drtvers for ObJecttve Vertfiable lndtcators (O VI) Metbod ofVertficatton (MOV) Assumpttons 
reducmg malnutrttton levels of chtldren m 
lpoor households m Ntgena 
Goal Improved nutrtttonal status of poor lmproved WFS key poverty mdtcators SOFI reports 2002 20 15 FIVIMS Implementatton of Po !tetes 
rural households through better targetmg of for N tgena tmproved poltctes and mtra country data tmprovements on by key stakeholders 
health agnculture and marketmg poltctes proJects targeted at malnutntton of state and LGA leve! ltnked to 
and proJects resultmg from appltcatton of cbtldren m rural poverty demand for poltctes and successful projects 
mnovattve GIS and analysts methodologtes GIS mclustve dectston support 
for poltcy makers methodologtes mcreased 
Purpose Quanttficatton and tmproved Improved model for poverty and ProJect bt annual reports poltcy Accesstbtltty of spattal 
understandmg of the spattal and poltcy malnutntton mdtcators and dnvers brtefings refereed publtcattons data Favourable poltttcal 
dtmenstons of rural poverty and through the mcluston of spattal data GIS mclustve dectston support tools secunty and financtal 
malnutntton through surveys and developed and addtt10nal spattal analysts dtstrtbuted on CDROM and envtronment to researchers 
geo spattal analysts methodologtes Successful demonstratton of research avatlable on the mtemet and poltcy makers 

findmgs at workshops usmg GIS 
mclustve dectston support methods 

Output 1 Federal and state leve! spattal Avatlabtltty ofmetadata and dataseis on Accesstbtltty of data on mternet and Extstence avatlabtltty and 
and georeferenced dataseiS on key poverty mtemet dtstnbutton on CD ROM amongst accesstbtltty of spattal data 
dnvers and mdtcators key stakeholders wtth GIS capactty 
Output 2 Charactensatton of rural poverty Rural poverty and chtld nutntton ProJect bt annual reports refereed Ttmely avatlabtltty of 
and nutnt10nal status of rural populatton charactensed mcludmg spattal publtcattons and on mtemet relevan! data 
wtth extra attentton on chtldren <5 years dtmenstons and dtstrtbutton of key Data stored m liTA Research 

determmmg dnvers and parameters Database Management System 
(RDBMS) 

Output 3 Logtsttc/OLS regresston and Results publtshed on mtemet and ProJect bt annual reports refereed Ttmely avatlabtltty of 
spattal analysts of the occurrence pattems presented to proJect members and publtcattOns and on mternet relevan! data 
and dnvers of poverty and malnutrttton key stakeholders (meta)data avatlable through CSI 
usmg multt scale multt dtsctpltnary GIS Reports CD ROM dtstrtbutton and 
data web based access 
Output 4 ldenttficatton of externa! Survey data and spattal analysts ProJect bt annual reports refereed Ttmely avatlabtltty of 
constramts and GIS mclustve dtscusston o prepared for mcluston m GIS publtcattons and on m teme! suttably detatled and 
results wtth end users database (meta)data avatlable through CSJ accurate spattal datasets 

ACT database for poverty and Reports CD ROM dtstrtbutton and 
malnutrttton mappmg m Ntgena web based access 



11 Budget 
Budgot CS~Povorty 

liTA 

GENERAL 

1 T ech teal S pport 

Cap tal Eq pme 1 

4 Travel 

Worl<shop 

IN PROJECT GRANT 
ALLOCATION 

6 Local Conlracts 

OTHER 

Exchange rata NmraAJS$ May 2002 

1163 

ltem 

GISI'tvww cons llant 

Suppcll1 Staff 

CD-rew te 

PC stalJOOS pn ter 

2 Slts lo CSIInstrtute 

Travel for data collecbon 

Closlng WQrl(shop w th stakeholders at 
liTA 

2-3 data-<nlry COOiracts 

CM!rhead on non-cap tal tems 22.8% 
pro¡ect adm rnstrabon 

Budget Notes 

AMual Duraban 
(monlhs) 

S 

$7 20000 24 

2 

o 25 

TOTAL SUM 

S4500000 

$14 400 00 $59 400 00 

$150 00 

$2 500 00 $2 650 00 

$600000 

$450000 $10 500 00 

$500000 $500000 

$600000 $1100000 

$17 077 20 $17 077 20 

page 1 of 1 

GRANO TOTAL 

$105 627.20 

1) Two 3 month consultanc1es are budgeted for techntcaVstallsbcal support and to a1d 1n web development 

2) A database manager IS reqUired lo coordmate and mantpulate 1ncom1ng and ex1sbng data lo make 1nput 
from d1fferent sources compabble Wlth analyllcal and GIS appllcabons and to ass1st 1n the GIS modelllng 
process He w1ll be ass1sted by O 5 secretanal support 

3) Cap1tal reqwrements 1nclude up-to-date computer equ1pment for the database manager 

4) Two 2 week tnps lo fellow CSI1nstrtute for GIS and modelllng collaborabon budgeted as U S$ 3 000 pp 
mcludmg a1r tare res1dence and per d1em Data collecbon travel1ncludes hotel costs + per d1em 

5) A workshop wlll be held al the end of the pro¡ect Wlth key stakeholders lo present methodology and 
results 

6) 2 3 small contracts w111 be awarded by liTA lo nabonal collaborabng 1nsbtut1ons 1n order lo generate 
data layers that are cons1dered p1votal lo the GIS analyses 

7) liTA calculates an overhead of 22 8% on non-a~p1tal1tems 

In Kmd Contrrbutron 
IN KIND Contnbution Exchange rata Naua/US$ 

116 3 

liTA Annual 
uurabon 

TOTALS UM 
(manlhsl 

Techmcal support O 25 GIS Apphcaban Spec~afJSt $150 00000 24 $75 00000 

O 25 Paltcy and Marl<eltng Spec~al~l $185 00000 24 $92 50000 

O 5 Secretanal Suppart $146174 24 $2 923 47 $170 423 47 

Use al affice and labaratary space Use al GIS.Iab + suppart slatl 

Use of conference facilities 

AO.O'!Jitlser PC Network, Internet access 
Use al tnstalled equlpment AO-A3-prlnbng and muitJ..medJa facihbes TOTAL liTA 

hbraly access 

Use al vehtcles $170 423 47 
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APPENDIX 1 Survey on Rural LIVehhood, Poverty and Food Demand m N1gena 

Investigators 
Mr D Ade¡ob1 (Ph D student Umvemty of lbadan) 
Ms Eumce Obam1ro (Ph D student Umvers1ty of Hohenhe1m Stuttgart Germany) 
Dr P Kormawa Dr V Manyong Dr K Amegbeto Dr J D H Keatmge (JITA) 
Lund Umves1ty Sweden Prof Goeran 
Umvers1ty of Hohenhe1m Stuttgart Germany Prof Werner Doppler 

Funded by liTA With Uruvers1ty ofLund Sweden 

Objectives 
• To develop a novel poverty mdex and use the mdex to charactenze rural poverty 

levels by hvehhood category 
• To examme and quant1fy the relatwnsh1p between poverty levels and rural hvehhoods 

mN1gena 
• To determme the food demand and consurnptlon pattems by poverty and hvehhood 

patterns 
• To determme opt1mal household productlon system that WIII take the farmmg 

households out of poverty 
• To suggest pohcy relevant recommendatwns for reducmg poverty and hunger at the 

household leve! 

Parameters Collected 

Vtllage Level 

Educatton 

Health 

Other 

Enterpnse 

Household Leve! 

Categorv 

Composttton Descnptton 

lncome 

Expendtture Food consumpllon 

Expendtture Non food 

Expendtture Farm 

IndiVIdual Leve! 

For HH head + spouses 

Para meten 

Pnmary School Secondary school 

Hospttal/ Chmc Tap 1 Well Water 

Electnctty 

Formal credtt Pesllctde & Herbtctde 
Fertthzer Improved Seed 
Extenston Vetennary Doctor 

Stze ofHH Wealth possesstons 
Age dtstnbullon 

Enterpnses Farm revenues 
Remtttances Ltvestock revenues 

Tree crop revenues 

Per crop 
Purchased 1 non purchased 
Staple 1 non staple 

e g fuel soap tobacco etc clothmg, equtpment, 
mamtenance taxes 

Seeds 
Inputs 

Y ean m educat1on 
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Samphng method 

A mult1 stage stratified random samphng procedure was used m selectmg the sample for 
th1s study 

Sta/e and ADP Selectzon 
F1rst country was divided mto three zones northern middle and southern N 1gena In 
each of the zones 3 states were randomly selected (Fzgure 1) Each state IS dJVIded up 
mto Agncultural Development ProJect (ADP) zones typically 3 5 per state Each of these 
zones was sampled proportiOnal to the number ofLOAs WJthm a zone 

) Ka no 

) 

Akwam lbom 

400 o 400 800 Km - --
F1gure 1 States selected for the Food Demand survey Kebb1 Kano Borno = AEZ1 

Kwara, FCT and Kaduna = AEZ2 Osu Edo Bayelsa and Akwam lbom = 
AEZ3 

Local Government Area Selectzon 
The number of Local Oovernment Areas (LOAs) selected from each ADP zone was 
proport10nal to the s1ze of the zone The proportiOnahty factor IS stated as follows 

where 

S =~*10 [!] 
N 

Sz = the number of LOAs sampled from a zone 
n = the number of LOAs m a zone 
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N = the nwnber of LOAs m all the zones m the state selected 

1 O 1s the des1red nwnber of LOAs from each state selected for the survey except for 
AbuJa State where all the LOAs (6) were sampled 

Vlllage Selectwn 
The tlurd stage mvolved gettmg the hst of villages for each of the selected LOAs 
proV!ded by the state ADP and 1 O villages were randomly selected 

Househo/d Se/ectwn 
An UTA research team JOmed the enwnerators Wlth the ass1stance of the1r superv1sors 
and 1t mvolved the followmg steps 

(1) House hstmg m the selected v1llage by usmg chalk to nwnber the houses 
(u) Household hstmg m each of the hsted houses Wlth the addresses of each 

household to fac1htate recall 
(m) Random selectwn of households from the hst of households by wntmg the 

nwnber of the household m small p1eces of paper the p1eces of paper were rolled 
mto balls and put m a bucket where the enwnerator p1cked speclfic nwnbers 
wruch was equal to the nwnber of respondents expected from the v1llage 

The samplmg strategy focussed on covenng a large nwnber of v¡llages and as a 
consequence a reduced nwnber of respondents per village Wlule tlus would reduce the 
representat1v1ty of the households for each v1llage the mcreased spatlal distrlbutlon 
would 1mprove the est1mate on the LOA aggregatwn leve! Between 350 and 400 
household questlonnarres were expected to be admm1stered per state These 
questwnnarres were d1str1buted accordmg to a proportwnal1ty factor based on the 
populatwn of each LOA 

Where 
81 = nwnber of questwnnarres per LOA 
p = the populatwn of a LOA selected 
P = the total populatlon of al! the selected LOAs 

Thus the nwnber of households Sv per Vlllage was 

Where 

S 
S=-

V 

v = nwnber of villages selected from a g1ven LOA 
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APPENDIX 11 Food Consumphon and Nutnt10n Survey (FCNS) 

JITA Busste Maz1ya Dtxon 

Co/laborators Nat10nal Planmng Comm1sston JI State Umversmes Federal and State 
Mm1stenes of Health MmlSiry of Agnculture and Rural Development Nat10nal Pnmary 
Health Care Development Agency 

Pnmary Fundmg Agenc1es USAJD JITA 

Background 

The curren! data used m nutnt10n c1rcles m N1gena are often fauly old and drawn from 
surveys With deviatmg methodologies or focused on specdic aspects of nutnt10n (e g 
NDHS 1990 & 1999 MICS 1999 BFHI 1999 PIC 1993 OMNI 1993 MICS 1995 
BMS 1996) Even recen! reports fell short of covenng all relevan! aspects of nutnt10n 
Generally most surveys used classical techruques that had httle or no commumty 
partiCipat!On Tlus survey was des1gned as a hohst1c nat10nal survey to generate up to 
date data m all aspects of nutnt10n covenng Food Secunty Health and Healthy 
Env1ronment m Nutnuon and Care for p1anmng and prograrnmmg m N1gena Th1s 
mformat10n IS also useful to agencies With pnmary and secondary mandates m nutnt10n 

Objechves 

The overall objeCtive of the FCNS IS to determme the nutnt10nal status and nutnent 
mtakes ofthe rural and urban populat10ns m N1gena The purpose ofthe study IS to 

• Assess the extent and nature offood msecunty m N1gena 
• Conduct a food consumpt10n survey and mclude anthropometnc and b!Ochem¡cal 

assessments to deterrnme nutntional status ofwomen and cluldren under 5 
• Collect mformat10n and awareness from households on home health practices and 

food processmg 

Specdic objeCtives are to 

1 Deterrrune nature and extent of food msecunty and food consumption pattems 
2 W1th quant1tative methodologies assess nutnt10nal status of women and chddren 
3 Determme the micronutnents (v1tanun A uon zmc and 10dme) status ofwomen and 

ch1ldren from food mtake and b10chemical md1ces 
4 Ehc1t from household and commuruties mformat10n on home health practices and 

food processmg (mcludmg food foruficat10n) 
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Parameters Collected 

Category 
EnumeratJon Area/VIIlage Leve! 

(To be collected) 
Housebold Leve! 

Composition Descnpllon 

Hyg1ene 

lncome 

Food consumpllon 

Expend1ture Non food 

Expend1ture F arm 
IndiVIdual Leve! 

Mother + Ch1ld <Syears 

Health Chiid < 5 

Care Mother 

lnfant Feedmg 

Samphng Scheme 

S1zeofHH 
Age Distnbution 
Water Source 
T01let 
Annual mcome 

Parameters 

Pnmary occupat10n head 
Energy source 
Refuse D1sposal 
Tidmess/personal hyg1ene 

Per crop Avaiiabihty 
Staple/non staple Consumpt1on frequency 
Purchased/non purchased 
Copmg strateg1es 

24 hr d1etary recall 
Anthropometnc measurements 

Age we1ght, he1ght 
BIOchemical 

Blood Retmol Zmc Concentration Ferntm 
Urmary lodme 

lllness treatrnent Immumzation prevent1on agamst 
malaria, d1arrhea 

Workload 
Empowerment 
B1rth control 

Econom1c nghts 
Ethnic/cultural/rehgious 

pract1ce 

The des1gn targets the entlre federat10n of N1gena The federat10n was Imt!ally stratlfied 
accordmg to maJor agroecological zones and predommant food crops Witlun 
agroecologtcal zones It 1s postulated that a large sarnple siZe spread across agro 
ecologtcal and food type zones shall be fauly representatlve ofthe whole country 

Natzona/ Zonatzon 

A stratlfied mult! stage procedure was used With stratlficatiOn at 2 levels [ AEZ • PFC] 
z e Agro Ecological Zone by Pnncipal Food Crops The AEZ were based on 
meteorologtcal length of groWing penod taken from the CIMMYT Mwze Research Atlas 
(1999) (Fzgurel) The PFCs taken from Manyong et al (1999) range from mwnly cereal 
food crops m the north to root crops m the south m dlfferent combmat10ns (Fzgure 2 ) 
The resultmg zones are hsted m Table 1 
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State Selectwn 

In each PFC zone a random sample of one of the states w1thm the particular PFC was 
taken (w1th the except10n of a PFC m zone 3 where 2 states due to the larger number of 
states present were taken) Select10n probab1ht1es of states ranged from 1118 to 1148 [1 e 
proportwnal to s¡zes of sub groups] Twelve states were selected (F1gure 3) 

Table 1 Agroecolog¡cal zones (based on meteorolog1cal length of growmg penod 
(LGP) CIMMYT 1999) and subdlVls!On m pnnc1pal food crops zones 
(Manyong et al 1999) 

AEZ 1 (LGP 31 21 O Se1ected Other 
days) 

PFC1 Kebb1 Sokoto Zamfar N1ger N 

PFC2 
PFC3 

AEZ 2 (LGP 211 270 
days) 

PFC4 

PFC5 

PFC6 
AEZ 3 (LGP 271 365 
days) 

PFC7 
PFC8 
PFC9 
PFC10 

Kan o 
Boro o 

Nassarawa 
Ka duna 
Taraba 

Kwara 

Os un 
E do 
Baye1sa 
Akwa Ibom 
Imo 

Katsma 
Yo be 

Plateau 

Adamawa 
S 

Benue 

O yo 
Ondo 
Delta 
Cross 
R.! ver 
Ebon 
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J¡gawa 
Gombe 

N1ger 
S 

Kog1 

Lagos 
Elat1 
Rivers 
Anamb 
ra Ab1a 

Bauch1 
Adamawa 
N 

Ogun 

Enugu 



500 o 500 1000 Kllaneters - ---
Agro Ecolog1cal Zones 
m West and Central Afr1ca 

N Length of Growmg Penod (LGP) = 90 days 
- Humtd Forest LGP 271 365 days 

Motst Savannah LGP 211 270 days 
Dner Savannah LGP 31 21 O days 

D Motst Mtd Albtude Bevatron 8011600 m Ramfa/1 > 900 mrrrlvear) 
Dner Mtd Altttude Bevatton 801 1600 m Ramfa/1 < 900 mn'llli!i•ar\ 

lll'll:iJ Htgh Altrtude Bevatron > 1600 m 
Other 

Ftgure 1 Map showmg the dtfferent AEZs m West Afnca 

17 

Ftgure 2 Map showmg the food crops dtstnbutnon m Ntgena. 
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Cropptng Syslems 
- kha.funiOJRíce/MaJZe 
D Cassava/Malle/Yam m Cocoa/PiantaJil/Cassava 
D Coconut/011-paim/Fnllts 
D Cotton/MaJZe/Sorghum 
- Ma~ze/Sorghum/Cattte 

Mdlet/Ccwpea/Cattte 
~ Rlce/Cassa'la/Ma1ze 
1iii111J Sorghum/Malze/Cowpea 
- Y31m/Cassa'la/Ma1ze 

S 



2 

State Cap1tals 
O SuiVey States 

S 

F1gure 3 States selected for Food consumpt10n and nutnt10n survey 

Local Government Area Se/ectzon 

A total of72 LOA were selected accordiDg to the followiDg procedure 

To ensure that the LOAs ID the sarnple represented a range of rural/medmm/urban 
condit!Ons for each selected state a hstmg of LOA was obtaiDed and grouped accordiDg 
to the leve! of urban!zat10n (urban medtum and rural) ass1gned by N1gena s Federal 
Office of Stal!slics Tlus led to a total of 36 sarnple categones ( 12 states limes 3 LOA 
groups) 

To ensure that each category was represented, a siDgle LOA was selected from each 
category The allocalion of the remammg 36 sarnples was proport10nal to the total 
populat10n ID each of the sarnple categones Sarnple s¡zes for tlus stage of sarnphng are 
g¡ven ID Table 2 

Enumerat10n Area Select10n 

The enumerat10n area (EA) 1s the smallest geograplucal cluster of household as 
dehneated by the Nat10nal Populat1on Comm!SSIOD for purposes of enumerat10n Wlth 500 
households per area A comprehens¡ve hst of al! the enumerat10n areas (EAs) ID selected 
LOAs was obtaiDed from the Nat10nal Populalion Comm!SS!On (NPC) wlule the 
populat10n of each of the enumeral!on areas was obtaiDed from the LOA headquarters 
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the borders for the enumeratwn areas do not follow new LOA borders therefore only 
EAs that fell entuely Withm a selected LOA were sampled Three EAs per LOA were 
randomly selected from the hst of EAs Withm a selected LOA It 1s from these selected 
EAs that a further breakdown ofEAs WIII be made for the select10n ofhouseholds 

Table 2 D1stnbut10n of sample by LOA categones and states 

AEZ S tate Urban Med1um Rural Total 

Kebb1 1 1 2 4 
1 Kan o 2 3 4 9 

Bomo 2 3 3 8 
Kaduna 1 2 2 5 

2 Nassarawa 1 1 2 4 
Taraba 1 2 3 6 
Kwara 1 2 2 5 
Edo 1 2 3 6 

3 Os un 2 2 3 7 
Imo 2 2 4 8 
Baleysa 1 1 1 3 
Akwa Ibom 1 3 3 7 

LGA categones selected 16 24 32 72 

Household Selecnon 
A hst of all the househo1ds m each EA was made From each EA 30 househo1ds were 
randomly selected The number of households was proport10nal to the number of 
households m the selected EA from the target populat10n of HHs With under five etc 
WIII be randomly selected The 24 hour d1etary mtakes recall sect10n of the questwnmure 
would be adm!illstered to the selected HHs 
To qual1fy for enumeratwn a household should have 

a amother 
b a cluld oftlus mother aged less than five years 

Where the mother has more than one cluld aged under 5 years old the youngest child 
should be selected for samphng 

In a household where there 1s more than one ehg¡ble mother and child prur the youngest 
mother and her cluld should be selected 

Household Part1c1patwn Refusal 

If the household representatlve refuses the mterv1ew he/she may not obJect to an 
mterv¡ew With another knowledgeable household member In the case of full refusal 
document tlus mformat10n 

IndiVIdual Selectwn 

Further select10n procedures mclude selectlon of persons for 24 Hour D1etary Recall 
b!Ochem¡cal/anthropometnc/health measures and pregnant women 
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