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EXECUTIVE SUMMARY ¡ 
U 1 \ ~ Gr 1 G1 t N Y 

The Expert Panel prefaced the1r report by a clear statement that any recorpmfjMatiOns 
made were mtended to be catalyttc rather than prescnpttve and that C!ÁT 11shMid 1 U' 
bUJid mcrementally on NRM strength Ftrst workmg defimttons on all aspects of ~ 9 3 '{. (!_ 
Decision Support Systems (DSS) were prov1ded Second the demand for commumty 
based DSS was Identified as bemg made up of both externa! pushes (e g demand 
made by donors end users and those led by the nature of the problem) and mternal 
pushes (e g the need for mtegratton mamtammg connect10ns between research 
themes and mstttutiOnal memory) 

Pnonttes percetved by the Expert Panel regardmg the1r terms of reference were 
related to 
• lnstitutiOnal Issues Integrat10n of activittes are takmg place but methodolog1es 

also need to be mtegrated 
• Research There IS a need to develop scenar10s trade-offs nsks sensitivity 

scahng out, and scahng-up methodolog1es 
• Outreach Trammg 1mpact analys1s makmg more effecttve use of CIA T s GIS 

resources supportmg a common language between farmers and sc¡enttsts and 
stakeholder participatiOn are Importan! 1ssues that need attent10n 

Pomts were made as to how each of the above perce1ved pnonttes could be fulfilled 
A strong recommendatton was made for the Implementatton of appropnate model 
based DSS These should be process based data lean simple m the1r process 
representat10n and ttghtly coupled to field observattons A number of consideratiOns 
m the development of such DSS models were made These mcluded pomts of cautton 
on modelhng and the quest10n of outsourcmg vs msourcmg of model development 

lt was concluded that estabhshed modelhng approaches should be brought m through 
collaborat10n but w1th a v1ew to bUJldmg capac1ty m house to make model 
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mod1ficatlons thereby g1vmg control over the tools and prov1dmg a strateg1c 
overv1ew of sc•entlfic and techmcal mtegratlon 

The Panel made recommendat10ns concermng GIS and DSS under the followmg 
themes 
• Methodolog•cal mtegrat10n through encouragement of a DSS modelhng approach 
• Stakeholders as co-owners m the endeavour 
• The apphcatlon of a case study as an mtegrator from sc1ence to end users through 

modelhng 
• A strategy to retam mstltutlonal memory 
• Sustammg enhancmg and poss1bly addmg to the capac1ty m regard to mtegrat10n 

of GIS and modelhng approaches 
• Support for trammg 
• The 1ssue of scale cons1derat10n 
• The role 1mpact assessment should play 

The bottom lme IS that IDtegrahon 1s the name of the game and the future 1s 
not what 1t used to be lnvest ID IDtegrahon Invest ID model based dec•smn 
support systems and the assoc1ated technolog•es because these wlll max1m1Se the 
returns on the Natural Resource Management s already considerable IDVestment 
on mterfaciDg end users and on developiDg spahal data analys1s capaclty (GIS) 

1 TERMS OF REFERENCE 

Adv1se on the 

• Need for commumty based dec1S10n support 
• Current capac1ty at CIA T and future reqUirements 
• SU1tab1hty of curren! orgamsatlonal structures to prov1de strong leadersh1p and 

preven! fragmentat10n of research effort 
• Capac•ty of DSS to dehver the research portfoho of CIA T 
• What kmd of conceptual framework 1s reqUired to acqUire a cumulat1ve 

research process from CIA T s programme of commumty based research 
• What momtonng and evaluatlon methods could be used to assess the 

effect1veness ofthe part•c•patory approach 
• What prmc1ples can be drawn to 1mprove CIA T s ab1hty to des1gn future 

research m th1s area 
• What should be CIA T s entry pomts m th1s area g1ven 1ts spec1al advantages 
• How can CBNRM be pos1t10ned m relatlon to broader strateg•c reqUirements 
• What 1s needed to mtegrate the knowledge from d1verse d•sc1phnes necessary 

to tackle the complex 1ssues related to NRM 
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2 PREAMBLE 

2 1 Modus operand1 of the Panel 

2 1 1 The RecommendatJons Made Here are not Intended to he Prescnptlve but 
CatalytJc 

2 1 2 The RecommendatJons are Intended to Bulld lncrementally on CIA T s 
Ex1stlng Strengths Seen as 
• ScJentJfic strength on s01ls GIS partlclpatory approaches enterpnse and trammg 
• A mature recogmsed orgamsat1on w1th sound mstltutwnal h1story 
• A strong reputatlon among stakeholders and permanent presence m the field 
• Well resourced m human and mfrastructural terms com(Bred w1th others (m terms 

of quahty and quantlty) 
• A well estabhshed techmcal capac1ty 
• Enormous and umque data collectwns 
• Genet1c resources 

2 2 CIA T s Al m m CBINRM 

INRM = the boundary between agnculture and env1ronment 
lntegrated natural resource management through the productlon of demand dnven 
knowledge and technology that contnbutes to ach1evmg agncultural productiVIty 
agro ecosystems health and soc1al cap1tal for rural mnovatwn focusmg on outcomes 

2 3 The Requ1rements ofCBINRM Research 

Research should have 
• Common obJectlve 
• Be able to sw1tch between scales and locatlons (transferab1hty) 
• Combmmg reductlomst concepts w1th commumty based research 
• To ut1hse prevwusly unforeseen potentlal m IT 
• The need for research to be truly cumulatlve 
• The challenge of mtegratmg knowledge from a range of dJsc1phnes 

2 4 Defimhons 

2 4 1 DecJSIOD Support 
Any mformatlon knowledge or process on soc1al or env1ronmental systems wh1ch 
supports the development of appropnate decJslons havmg the mtended des1rable 
outcomes 

2 4 2 DecJSIOD Support Tools 
Any product or methodology (but not framework) for dec1S10n support apphed to a 
particular problem 
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2 4 3 DecJsJon Support System 
A framework wh1ch supports the takmg of appropnate declslons through the 
prov1s1on of mforrnat10n and understandmg by means of tools rangmg m 
sophlStlcatlon from s1mple consultatlons through multl process mtegrated mechamstlc 
models wrapped m transparent, adaptlve and flexible software mterfaces Such 
systems may mclude 

• Sc¡entliic consultat10ns 
• Sclentlfic reports 

F1eld gUides 
F1eld methodolog1es 
Maps and GIS output 

• Part!Clpatory approaches 
• Dec!Slon Trees 
• S1mple loglcal models 
• Sclentlfic models 
• Software based Integrated DSS models 
• D1stmct10n between s1mple paper tools for bottom consumptlon and complex 

DSS for h1gher level actlvltles 

The purpose of DSS can be summansed m Table 1 

Table 1 The Requ1rements of a DSS 

SIMPLIFY 

INTEGRA TE 

COMMUNICA TE 

FLEXIBLE 

INTERACTIVE 
PRO VIDE 

to d!stll complex but good data and sc1ence mto usable models 
or s1mple rules 
to mtegrate research results from very dliferent diSCiplines m a 

common and forrnallanguage (mathemat1cs) 
to h1de complex sc1ence from the end user and hnk sc1entlsts 
w1th pohcy adv1sors 
to be flexible m the analys1s of scenanos for change and 
pohcy optlons 
to be mteracuve fast and easy to understand 
to prov1de the end user w1th mforrnauon they want at the scale 
they hke when they hke 

2 4 4 Model Based DecJSJOD Support Systems 
The most techmcally soph1St1cated type wh1ch can combme GIS models advanced 
mterfaces and soph1st1cated scenano analys1s and pohcy companson tools Such 
systems are charactensed by 
• Modulanzat10n 
• Transparency 
• A problem of 1ssue focus rather than methodologlcal focus 
• An mtegratlon of d!SClphnes and across scales 
• An ab1hty to extrapolate through up scahng¡and out scahng 
• The mcorporatlon of feedback processes and loops 
• The ag1hty to translate mformat10n mto knowledge (1 e present notjust results 

but also conclus10ns) 
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Research and research models have fundamentally d1fferent reqUirements than pohcy 
and pohcy models For th1s reason research models and research cannot successfully 
be transplants as IS mto the pohcy arena the approaches tools and models have to 
be problem focused and purpose bUilt for deciSion support 

Table 2 Research vs Pohcy Models 

Research models 
Accurate representatlon of processes 
CompleXJty and resolutwn reflect processes 
Accurate representatlon of spatlal vanab1hty 
Scientifically mnovat1ve 
ra1ses more questwns than answers 

Interestmg and worthwh1le m 1ts own nght 
l 

Process centred 
Numbers vahdatable 
as complex as necessary 

2 4 5 DISCUSSIOD Support 

Pohcy models 
adequate representatwn of processes 
complex1ty and resolutwn reflect data 
adequate representatwn (ex1stmg data) 
scientifically proven 
prov1des simple(?) defimtlve(?) 
answers 
mterestmg and worthwhile only 
through 1ts output 
mput/output centred 
outcomes vahdatable 
as s1mple as poss1ble 

Commumcatwn centred system prov1dmg a common language to fac1htate a b1 
d1rectwnal mteractwn between scientists and other stakeholders for example 
negotiatiOn and confl1ct resolutwn systems 

2 4 6 DecJSIOD Makers and End Users 
Ata range of scales 
• Farmers commumty commlttees other stakeholders (decision support decisiOn 

support tools) 
• Govemments and mtematlonal donors and CIA T themselves { dec!SIOD support 

systems model based decisiOn support systems) 

3 WHA T IS THE DEMAND FOR COMMUNITY BASED DSS? 

1 

3 l Outs1de of CIA T {Externa! Partners) 
3 l l Demands Led by Donors/End Users 
• A move from spatlal snapshot targetmg of a1d reqUirement to mtegrated modelhng 

of the 1mpact of targeted a1d m the long term and m a changmg env1ronment 
• A m ove from the reqUirement of reports as outputs of research to tools as outputs 
• A move towards empowerment of decision makers w1th sc1entific capac1ty 

(w1thout makmg them scienllsts) 
• A move towards testmg multiple pohc1es m computer before releasmg them mto 

landscapes 
• A move towards searchmg out long term sustamab1hty of pohc1es as well as short 

term 1mpacts CIAT faces sorne 1mportant challenges as focus contmues to sh1ft 
away from mcreased productlon to product10n wh1ch IS product1vely sustamable 
at the farm scale and env1ronmentally sustamable at scales from the micro 
catchment to the regwn 
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3 1 2 Demands Led by the Nature of the Problem 
• A move towards tdenttfYIDg emergent surpnses produciDg undestrable outcomes 

of a pohcy or commumty IDterventton ID unexpected systems or at unexpected 
scales 

1 
• A m ove towards tackhng much more multt process and multt agent tssues ( chmate 

"'' change btodtverstty) 
• A move towards the need to tdenttfY multt agent best bet soluttons compromtses 

and confltct resoluttons 

3 2 lnstde of CIA T 
The IDCreasiDg need for an IDtegrattve force drawiDg together dtverse dtsctphnes (te 
between projects) ID a problem solviDg approach and makiDg use and re use of all 
appropnate research results Added value cost effictency 

• The need to maiDtaiD connecttons between research themes ID a dtverse and 
fashton-consc10us donor market ID whtch research IDtegratton and contiDUtty ts 
fragmented by fundiDg trends 

• The requtrement for more apparent IDStttuttonal memory and more transparent and 
less bureaucrattc revtew systems provtded through the strong research framework 
provtded by model based DSS 

4 PERCEIVED PRIORITIES BY THE EXPERT PANEL 

4 1 InstJtutmnal Prmrthes 
How can the excellent research base at CIA T be sustaiDed as the research questtons 
and needs change and how sh¡j'tÍJtlltt'íidltpf'til'order to keep up wtth these needs? 
4 1 1 Integrahon 
The group percetves that 1Dtegrat10n of acttvllles ts beiDg achteved raptdly whtle 
IDtegratton of approaches methodologtes and commonahttes of thiDkiDg are not 
happeniDg as fast as they could Separatton by methodologtcal boundanes may be an 
tmpedtment to thts IDtegratton 
4 1 2 Cumulanve Effects 
Turnover of sctenttst s leads to changiDg research pnonttes and reduced IDStttuttonal 
memory 

4 2 Research PnorttJes 
How are these evolviDg as a result of changes ID the externa! pnonttes for INRM 
4 2 1 Scenartos and Trade Offs 
Poorly predtcttve processes requtre a precauttonary approach meaniDg that multtple 
opttons need to be looked at The future ts not what tt used to be The only thiDg we 
know for sure about tomorrow ts that tt wtll be dtfferent to today New focus 
therefore on placiDg spattal data wtthiD a projecttve ttme domaiD 
4 2 2 Rtsk and SensttJVJty 
lncreasiDg emphasts on global change (challenge) ID fragtle envtronments requmng a 
need for the understandiDg of system and system component senstttvtty to change and 
tts spatto- temporal vanabthty ID a non-lmear envtronment 

1 tt'l 1 ¡1.''~ •11¡ , le 
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4 2 3 Scahng Out and Scahng Up (ID Time and Space) 
The need to rdentrfy and focus on cntrcal sea les wrthm CIA T s operatronal real m and 
developmg tools that can allow srte based research results to have wrder apphcabrhty 
m time and space 

4 3 Outreach Pnonties 
4 3 1 TraiDIDg 
Contmued emphasrs to close the loop on trammg processes to bnng research results 
mto use at the commumty scale and beyond (trammg the tramers trammg end users 
productlon of acuon plans and momtonng and evaluatlon of actlon plans) 
4 3 2 Impact Analys•s 
Importance of understandmg rmpact, especrally for more abstrae! (e g non 
germplasm) research products and of mvolvmg rmpact at all stages m proJeCt 
preparatron 
4 3 3 Putting to More Effective Use the Impress1ve GIS Resource of CIA T 
Would 1dent1fymg more clearly the actual needs of end users mcrease uptake or are 
there other (say pohtrcal) reasons for end user apathy at scales above the commumty 
sea! e 
4 4 4 Supporting a Common Language Between Farmers and Sc•entJsts 
Umfymg the questrons and knowledge streams of farmers (and end users m general) 
and screntrsts to guarantee m tended understandmg the role of drscussron support 
4 3 5 Stakeholder ParticJpation 
Engendenng end user ownershrp of research products through partrcrpatory co 
development 

5 HOW CAN THESE PERCEIVED PRIORITIES BE FULFILLED? 

5 1 lostitutiooal Prmr1tles 
5 1 1 Iotegration 
Modularrzatron of screntrfic outputs and the abrhty to hnk them m a multrdrscrpinary 
context allowmg screntrsts to remam specrahsts whrlst strll provrdmg solutrons to 
( cross-drscrphne) generahst problems Model based DSS m partrcular rs problem 
dnven and not methodology or person dnven and rs thus mtegratlon frrendly 
5 1 2 CumulatJve Effects 
Models cumulate knowledge over trme m an rteratrve manner and are thus reposrtones 
of the state of the art and allow seamless transrtron between outgomg and mcommg 
screntrsts and proJCCts therefore mcreasmg mstrtutlonal memory m an envrronment of 
changmg fundmg pnontres Wlthm the context of DSS models allow the 
formahsatron of expertrse and rts apphcatron to specrfic research rssues 

5 2 Research Pnonties 
5 2 1 Sceoar•os aod Trade-Offs 
Model based DSS allow the development of whaHf type questlons to compare 
multlple (pohcy) optrons under unknown condrtlons m a trendmg envrronment 
52 2 Rlsk and SensJtivJty- model based DSS allow the rdentlficatlon of vartables 
and processes whrch are sensrtrve and the spatlo temporal mappmg of these 
processes and therr mteractrons wrth socrety to determme changmg landscapes of nsk 
5 2.3 Scahog Out and Scahng Up (ID T1me aod Space) 
Model based DSS provrde the capacrty of conductmg scrence and provrdmg results at 
srtes and over trmes for whrch data were not avarlable or collected (away from the 
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reference s1tes and mto the future) Tools for the analys1s of error propagat1on and 
uncertamty analys1s can md1cate the leve) of confidence ofthese extrapolatJons 

S 3 Outreach Prmnties 
S 3 1 Trammg 
The dJstiiiatJOn of scientific knowledge mto an mterac!Jve model based DSS can 
empower stakeholders w1th a sc1entlfic capac1ty of the1r own w1thout the 
metamorphos1s of mental model of the env1ronment and soc1al systems wh1ch comes 
w1th a sc1entJfic trammg 
S 3 2 Impact 
L1ke GIS model based DSS may be seen as rather abstract research outputs 
compared for example w1th new vanetles However 1mpact 1s best measured over 
very long tlmescales so that long terrn and cross scale sustamab1hty 1s as 1mportant as 
short terrn product10n benefits are for 1mpact Model based DSS are an Importan! too) 
for understandmg umntended or surpnse consequences of new technolog1es wh1ch 
emerge mto the future 
S 3 3 Put!Jng to More Effective Use the Impress1ve GIS Resource of CIA T 
CIAT has developed enorrnous and umque (spatlal) datasets wh1ch are a source for 
solut10ns g1ven the appropnate data mmmg tools wh1ch are capable of dJstllhng the 
data to mforrnatlon Model based DSS can ach1eve th1s by forrnahsmg the data w1thm 
process to produce outcome and thus md1cator 
S 3 4 Supporting a Common Language Between Farmers and Sc1entists 
ScJentJfic mental models and household or commumty mental models of the sample 
problem can we qmte ddferent How can we v1ew each other s mental models and 
prov1de bndges between them fac1htatmg a common language of understandmg 
Model based DSS reqmres a proportJOnal effort m mterfacmg to that expended m 
modelhng and w1th th1s effort can allow the VJSUahsatJOn of complex processes by 
commonly acceptable means thus fac1htatmg commumcat10n of abstrae! but cnt1cal 
multJ process mteractJons and feedba:cks 
S 3 S Stakeholder Partic1pation 
ConventJOnal research actlvJ!Jes and outputs (w1th the notable except10n of 
partJclpatory approaches) are rather ehllst by nature of the1r codificatJOn m concept 
and language and are thus not read1ly amenable to stakeholder partJcipatJOn Model 
based DSS are mtended to h1de scJenllfic complex1ty allowmg stakeholder 
participatiOn at the Jevel of developmg system d1agrams scenanos pohcy opt10ns and 
1mpact md1cators throughout a proJeCt 

6 WHAT TYPE OF MODEL BASED DSS ARE MOST APPROPRIATE TO 
NRM? 

6 l Process Centred 
• Because empmcal approaches may be better pred1ctors but they do not allow the 

ldenllficatlon of causal processes- wh1ch 1s the first step m prov1dmg solutlons 
• Because empmcal approaches may be better pred1ctors but they do not allow the 

Jdentificatlon of casual processes- wh1ch 1s the first step m prov1dmg solutlons 
• Because processes are more pers1stent m t1me and space than data are (and thus 

extrapolat10n 1s poss1ble) 
• Because understandmg processes and the1r connect10n prov1des the capac1ty to 

understand unmtended an\1 unexneéted consequences ,, ~ 
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62 DataLean 
• Because there are few data feasts especmlly m the most margmal env1ronments 

6 3 S1mple (Tbougb Spat10-Temporally Heterogeneons) In Process and Data But 
Sopb1súcated m Lmkage and Feedback. 

• Because env1ronmental compleXIty IS an emergent property of s1mple systems 
tlghtly connected 

6 4 T1gbtly Coupled to F1eld Observat10ns of Process and Outcome 
• Because reahty checks and feedback to model b01ldmg are 1mportant 

6 5 A Strong Focus on tbe Venficanon and Vahdanon of Models for Wb1cb tb1s 
1s Poss1ble Espec~ally tbe B10pbys•cal 

Because too many modellers do not vahdate and one has to be very sure that process 
representat10n m DSS models 1s accurate 1f one (and thus ones end users) 1s to have 
confidence m the system 

7 CONSIDERATIONS IN THE DEVELOPMENT OF MODEL-BASED DSS 

7 t General 
• Model 1s a means to an end not an end m 1tself let the problem dnve the process 

do not let the model dnve the process 
• Models produce mformatlon not facts DSS produce scenanos not reahtles 

Ensure that the systems are used m exploratlon of 1mphcat10n and m educatlon not 
m pred1ct1on People hke to pred1ct but pred1ctwn 1s 1mposs1ble espec1ally w1th 
respect to the future Pred1ct1on does not solve problems 

• DSS Modelhng can only take place w1thm the context of strong 1ssue or problem 
led strateg1c plan wh1ch prov1des clear model obJeCtlves 

• Careful thought needs to be g1ven whether to outsource or develop m house 
capac1ty m model based DSS 

7 2 Outsourcmg 
7 2 1 Advantages 
• Takes advantage of a long h1story of model development and apphcatlon outs1de 
• Couples a data nch mstltutwn w1th model nch mstltutwns mchmg CIA T as a data 

centre 
• Requ1res less mvestrnent 
7 2 2 D1sadvantages 
• Makes 1t d1fficult to mcorporate strong CIAT sc1ence mto model based DSS 

meanmg a rehance on the externa! sc1ence wh1ch has developed these models 
(often under non trop1cal cond1t1ons) 

• Extemahses many of the mstltutlonal benefits (mstltutwnal memory mtegratwn) 
that would accrue from m house capac1ty 

• Reduces m house control on the modellmg process and 1ts focus 

Page9ofl3 
ClATf \ DSSreport doc 



7 3 Insourcmg 
7 3 1 Advantages 
• Ensures that CIA T sc1ence as well as CIA T data feeds the dec•s•on support 

process 
• Adds value to CIAT GIS and data by enhancmg accessibihty and analytical 

capab1hty thus closmg the loop 
• Comphments CIA T's s1gmficant computmg mfrastructure and data strengths 
• Intemahses the mstltutlonal benefits (mtegrauon memory) of mvestment m model 

based DSS 
• Allows much ughter control on the modelhng process and 1ts focus on end users 

wlthm the context of CIA T s focus on end users 
7 3 2 D1sadvantages 
• Requ1res a s1gmficant mvestment m specmhst sk11ls 
• Expands the d1vers•ty of CIA T's mvestment further 

7 4 Recommendatmn 
The correct approach to take depends upon the relatlve tmportance of these 
advantages and dtsadvantages from a CIA T perspectlve but the panel recommends 

• Use estabhshed approaches brought m through collaborauon but wh1ch can be 
mod1fied m house to use CIAT s sctenufic experttse 

• 8Uild the mtemal capac1ty to do th1s modificatiOn 
• Th1s prov1des an element of control over and understandmg of the tools and 

prov1des a strateg1c overv1ew of scientific mtegrat10n ( ensurmg the combmed tool 
makes scienufic sense m the same way the mdividual components do) and 
techmcal mtegratlon (makmg sure that the mdividual components talk wtth each 
other and w1th the data sets and end users m appropnate way) 

8 RECOMMENDATIONS OF THE PANEL CONCERNING GIS AND DSS 

If CIAT 1s to adopt the mtegratlve problem focused dec•s•on support system 
approach sorne thought needs to be g1ven to fostermg the env1ronment m wh1ch that 
approach can read•ly grow Here the panel md1cates sorne areas m wh1ch 

• Model based DSS can ass1st CIA T overcome sorne of the curren! obstacles faced 
byNRM and 

• The kmds ofphilosophies that wiii prov1de the env1ronment m wh1ch model based 
GIS can help CIAT NRM ach1eve 1ts miSSion 

8 1 Research Focos 

• A contmued recogmt10n of the 1mportance of temporal as well as spatlal 
vanab1hty and the need for proJeCtiVe and scenano based approaches to 
understandmg outcomes of pohcy or farrner ( or CIA T) mtervent10ns 

• A contmued recogmt10n of the 1mportance of understandmg offs1te emergen! or 
unforeseen c•rcumstances of mtervent10ns and env1ronmental surpnses m tlghtly 
coupled systems What are the long terrn or offslte or larger scale surpnses and 
d1sbenefits that emerge from mdiVIdually beneficia! technolog1es at the farrn 
scale? 
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• A contmued recogmt10n of the 1mportance of vulnerab1hty and nsk because of the 
margmahty ofthe env1ronments m wh1ch CIAT works 

8 2 Methodolog~cal IntegratJon and Integratmn of Approach as Well as Act!Vlty 

Encouragmg a modelhng approach to dec!Slon support through the development of 
decision support systems focuses on 1ssues and problems rather than methodolog1es 
and prov1des an overall umtymg methodological framework For th1s to be ach1eved 
m ex1stmg proJects may reqUlre 
• Trammg towards systems thmkmg 
• Exposure to modelhng concepts and tools 
• Recogmsmg the need for spat1o temporal approaches as opposed to JUSt spatml 

approaches 

8 3 Stakeholders as Owners 

• Explore methods to mvolve nat10nal and mternatwnal stakeholders and dec!slon 
makers mto the modelhng and DSS bUlldmg process to confer co-ownersh1p and 
respons1b1hty 

• Sustam stakeholder partlclpatwn at the commumty leve! and enhance 1t through 
' 111r the co development co apphcatlon ofDS tools 

8 4 Case Study 

Poss1b1hty of usmg hlils1des as a case study m mtegratlon usmg a modelhng approach 
from problem through sc1ence to dec!slon support trammg and end user 
empowerment 

8 5 Retammg lnstJtutJonal Memory 

Strateg1c planmng to develop structures and an env1ronment m wh1ch mstltutwnal 
memory 1s retamed through 
• Jdentlficatwn of strateg1c research foc1 
• To fac1htate cross diSClphnary mtegrat10n 
• To assure mst1tutlonal memory and 
• Fac1htate mterdiSClphnary co operatlon and common goals m a d1verse fundmg 

env1ronment 
• A rev1ew of orgamsatlonal structure w1th a v1ew to 
• Encouragmg a multld!SClphnary approach 
• Reducmg the bureaucratlc JQ~Q, 1 
• Fac1htatmg collaborat!On o~tS1de ófNRM 
• ProJect evaluatlon 
• Sustamed mvestment m 1mpact assessment 
• Evaluatwn streamhned w1th respect to an mtegrated approach to problem solvmg 

8 6 Capac1ty 

• Sustam and enhance the 1mportant capac1ty m 
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GIS 
Part1c1patory approaches 
Trammg 
Impact assessment 
Sc1ent1fic core 

• Add capac1ty wh1ch allows the mtegrat10n of GIS w1th modelhng act1v1t1es for 
dec1s10n support 

• Invest m a sc1ent1fic mtegrator for DSS 

8 7 Trammg 

• Further encourage trammg approaches m the apphcauon of dec1s1on support tools 
to ensure technology transfer and deciSJOn empowerment 

• Contmue to close the trammg loop through evaluatlon of 1ts effect1veness 
• Contmue to mnovate to bndge the commumcat10n gap between sc1ent1sts and end 

users 
• Bmld modelhng capac1ty at CIAT over the long term by mvestmg m the trammg 

of selected techmcal and sc1ent1fic staff (short courses masters PhD) m these 
approaches GIS 1s a too! and can thus be tramed m house m JOb modelhng IS a 
conceptual approach and research methodology and thus reqmres a more 
academ1c and less techmcal trammg 

8 8 Model Attr~butes 

Not all modelhng approaches are appropnate for the type of research wh1ch CIA T 
undertakes Sorne charactenst1cs of appropnate models are hsted 
Process based 
• Because the systems m wh1ch CIA T makes mtervent10ns are spatlally and 

temporally heterogeneous and are charactensed by complex mteractlons Process 
based models are better su1ted to these mteract10ns though the panel recogmse that 
d1fferent approaches w11l be su1table m d1fferent systems (b10phys1cal soc.al 
economJC) such that any one DSS w11l contam a d1vers1ty ofapproaches 

Transparent 
• Models can only ass1st m mstltutJOnal (as opposed to mdiVIdual) learnmg and 

mtegrat10n where they are transparent to a w1de aud1ence The s1mplest way to 
ach1eve th1s 1s to focus on the development of model bmldmg blocks small 
modelhng umts descnbmg a few processes wh1ch can be slotted mto larger and 
more complex model based dec1s1on support systems as needed There must be a 
m ove away from the product10n of complex multl routme closed code models 

Modular 
• Model based DSS should be modular because as well as fac1htatmg transparency 

modular1ty fac1htates mcremental problem solvmg and mstltutJOnal memory A 
modular DSS approach requrres strong sc1entJfic and techmcal mtegrat10n and the 
development of qmte spec1fic protocols for module development Th1s does not 
have to restnct research flex1b1hty smce the model 1s one of the outputs of the 
research not the dnver for 1t 

• As s1mple as poss1ble the s1mplest models are often the best models m NRM and 
are often more transparent and more data lean 
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Data lean 
• Makmg best use of hmtted data sets apphcable away from test sttes and wtth a 

concentratwn on data quahty 

8 9 Scales 

• Different approaches to dectsiOn support are appropnate at dtfferent scales (m 
ttme and space) 

• Recogmse connecttvtty between separate commumttes and the emergence of 
properttes at htgher scales 

• Develop methodologtes to hnk approaches across sea les ( esp fann to watershed) 

8 10 lmpact Assessmeot 

• Should be part ofthe project from plannmg to executwn 
• More emphasts needs to be placed on non productton economtcs (e g 

envtronmental goods and servtces m tmpact assessment) 

The bottom ltoe tS that IDtegratJoo tS the oame of the game" aod the future ts 
oot what It used to be Iovest ID IDtegratJoo lovest ID model based dectstoo 
support systems aod the assoctated techoologtes because these wtll maxtmiSe the 
returns on the Natural Resource Management's already constderable IDVestment 
oo IDteñaciDg end users and oo developmg spattal data aoalysts capactty (GIS) 
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