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Complexity Science and Development:

Concepts, Conditions, and Tools for Application®

Krisana Chotratanakamol®*

Abstract

In the twenty-first century, development can no longer be sufficiently explained by linear
frameworks or mechanistic approaches that presume all variables are entirely controllable. This
article discusses phenomena related to complex adaptive systems comprising multileveled,
interrelated components, with continuous interactions leading to unpredictable outcomes.
Applying complexity science to development begins by outlining its foundation, concept, and
meaning evolved from natural science into social science and development studies. Conditions
generating developmental complexity include multi-level interactions, contested systems,
unplanned outcomes, and structural and dynamic systemic differences reflecting societal
circumstances. Thus, to address social problems, practitioners must adopt a clear theory of
change transcending logical frameworks to create spaces for collective learning, integrate
transdisciplinary knowledge, and adaptive design.  Additionally, agent-based modeling.
developmental evaluation, outcome harvesting, and network analysis deepen understanding of
outcome and multi-level change, ensuring flexibility and responsiveness to dynamic conditions.
Complexity should not be viewed as impeding development but as a conceptual perspective for
explaining the nature of social systems, identifying underlying conditions, and creatively managing
them. This approach supports a paradigm shift in thinking, planning, and evaluation, ultimately

promoting sustainable development that effectively responds to societal dynamics.
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anmgennia msunluauenaudsiesiiarsandadelunatedia lwldieeselavingy (Alkire &
Santos, 2014) TuyinueuAgIAUNMSIUABURIUAIUNS U (energy transition) Liesulladun1glan
Y @ M vS By o a A a o A % 1Y) a a
FoudldladusgiuuinnssumalulagiiiesUsenisidied uidufgitesdunginssunisuilaa n1s
AIVUVBINIABAYY NITAINUALLEUIEYDITT LazusINAUAINTaANaITENINUTEWA N1SRe
HudsIngnsalituiifedesendadaduvainuatesedu (multi-level perspective) laii1azilu
PInNssumnalulad TAsIas19dany war Inusssudauladnu (Geels, 2002) NMSHAILIANYULHINETD
dy Y @ 1 [ 1 J a 1% a ¥ 1% a 1 v 6
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Ap NsuosnuaulugIuely “seuududouisususi” (adaptive complex system) A3l
i laanuvmedadasasiaaznadaiiudeuiuagrudussuu mansanududau weneny
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. . s . . . PR 1
(systems thinking) N13Y3841N15FNEM T (transdisciplinary approaches) hagN133NbNUNEAE Y
(adaptive planning) MUaNunlvAnn15iS8usuazn1sUTUIUAs R edaiiios (Geels, 2002;
Meadows, 2008) L1843 MnNsoUARLazIs N SN lgiuag1in It slusindulugindseguu
nTzUIUALTenaln (mechanistic paradigm) hazn1500nLUULTLEUATS (linear path) A198197
Fataune N15lduuumanaduius (logical Framework Approach: LFA) wagn15A11unsiigin
HadugvsTiiun1saansalnaansami winseallawardiigyunislunsaiessideuiuuuny
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agrfisane duiuldainranglasinisiisunulisdissanundvdnianiiedoundgiulade
wWNSALYINlUAAAR anfag1nYy TasINsHRIUNNUNYeRamzan1Ala (Southern Seaboard) %58
lasansiauniunsugunangTueenileamile (Northeast Highland Development Project) 184
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(Ramalingam & Jones, 2008) mummaLLmﬂm%mmmamimuﬁaﬁuﬁﬁadﬂamﬁwLﬁulﬂmmg]l,%a
Lﬁuﬁmmmimﬂlﬁmﬂﬁugmmaﬁ\lﬁﬂéaﬁsﬂmjﬁﬂﬂajLLmﬁszU (Systems Thinking) uazA@RTAIIL
dudfou (Complexity Science) W¢forndntu uazdeslifunszuauvimilvaifuasdean (Holistic
Paradigm) LagAududouiuesiuysdlildiniosdng uiduszuuesdsaniinig -la-deau-
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annsavimdlasazfuilefuannziiinuliuiusunazaududougs wWu amnuenay A
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ANUdIAiuN1sidIusIN (participation) kazN1598NKUUIIN (co-design) laaiUnlanialviuyy
wagriiduladudsynidetnansiunum (Corwall & Gaventa, 2001) MaasunsEUITmTuE
ihlugnisjsufdgmisinmiuinaiinisufifissdaisme nseuuwdndsdudouiausliues
uIauwaiugwuzﬁuﬁmamLLazmiU%’Uéh (adaptive space) ‘1‘7iLﬁumm‘%aufmﬂmiﬂﬁﬂ’aﬁa
(Ramalingam, 2013) ﬁﬂﬁgqé’qazﬁaudwﬂmmé’mmﬁﬂmumﬂﬁﬁaa&ﬂugﬂmm “Indns” Ndawalvt
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Jones, 2008) mw‘hmmsﬁﬂamwwmaﬁﬁmmﬁmagmamiwwm WNS1EIuaS UL I uale
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nadnsmAnTululaduiismasiuvesssuu witlunaainnistansukasiujduiusidanainues
peAUsENRUWMATIY (Byrne, 1998) endiagnudu Tussuuguswilod n1sasusyaniun1saneny
Lalansenuiisaneglaveinsisou wididimasonuAInTIn quaIndn ANTUAIMIEIRY way
wiinszispuduiusnisaseuasiuazguyy Judurnadninainnisalldsinuaziianvaziiunid
HATINVOIEIULDE NIDULLANTIVRIN1TATATIER g wazn1sTEUInRslIARALYD UNISEURIN
anunsedtndn Jymmanilldanunsaunlaiiieanisdnludanislugalageanis wu n1svensauu
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Ramalingam wag Jones (2008) aSunupnududaurIuesnlsznavd1Agyitoulusiuau
Waurinsesanilais 5 Jade demaludl

A liiludunse (Nonlinearity) fis avuduiudszninamauaznaiilaidudadiuiuy
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wagdfinn1siudsuudas (Sterman, 2002) miv‘f’lmmL%ﬁi%ﬂﬁlﬂﬁﬁdﬁﬂaﬂuﬁwﬁmﬁiamiaaﬂLLUU
WlUILLAZNITUNTNUIN NN F08199U nsuduasunsnuasiaaiy lasansimuidnanin
nszvIUMINERALAINes Aanssuduadunsugniidldihiosiaiuairenelfinunang dued wa.
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ATOUASINTINAINUIITUANTININU 109 LU AURS AW wazAanssuAudaiinden (EEF, 2020) &4
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wiantilaiaunsaesuielaainnsinssidiugasvedlasanis wiazveunainnisgUaludii aain
NSAADUYDLENIYY YUTU WALDIANTATIVALY M8

n1353nsziisunuLes (Self-organization) wiNeis WalA1IANENLNTaTRTEUUTY

|
(% o w L=

nsasegunuy aseasne viendinilva 4 Junes Inghidndudesendeddmsonismuanain

14 [ '
= A

A1euan (Holland, 1995) TuuSunvesdinuuazniswmuwl Usingnisadiliinduileauluguyunse
peANTENNITaTINNRIN U LAy ad1euinnssy niedanisnsneins lnvendunalnatgluves
auee lddassonisdenisainiguseniissuaiunans syuudenudsluladuiiisnadnsvesnis

[

2ONLUUIINLUDIVY Lwimamaﬁwmgmwﬁlmi 6]”Léfa’mwaamsiéfmauLLazmiﬂ%’Uéffssuaanzﬁw
n13 (actors) Megluszuy nsdnseifoudnesdnduladedrgnvilinsiauniinatauaydsdu
ws1zas1enuduld1ves (ownership) wazdaaiunisidiusinograuwriascluszaugiusin
= P Yo A [ 1) gj = v a o P v
nstifnuulatnpe nasevnduasalual w.e. 2554 9nTeauan1tuITeiNen sTmuIUsTTA
Ine (2557) WU nangyusuludmianssunsasogseuarUnusdanunsadnnsssuuinseTadn /i
wtesiuingansng wazuustusmsuaznineinsieautes laglisen1sdinisainiguseniny
Hiemdenieuen Usingnisalilasvioudaauinisdnssidounuiewaaguau Minann1ssiudiLay
D X o4 o4 A X o oa av o
ANUTIEToIAUTUNUT WaNTgLazNufiaaInINgAmefneN TNYBInULEa
n13U3UAa (Adaptation) Flanduannsavesdnsyinsluszuy liesduunaa

nauvisean1tu lun1siseuiannaniunisalifuiasiuasuwlamgingsy kume vsenagnsivesuile
fudeulaluml 9 MAnTU (Holling & Gunderson, 2002) anwagllaziouliifiuin syuududeulalla

a 1 r-ﬂl (% = Qv L3 1 1 P A o 1 4 U A
NYAUS uadn1siedeuln Yulldeu wagtinnleg1emaiies WWBINWIAINBEY IDALATETNNAINEIYU

'
[ A

luszerey uddevesanituideiiion1siauiusemalng (2564) wuin ussuuenssuuly
n3amne Alasuransenuanlain-19 YSudiniensidsuandndinsnd wu 1nkssuneasaly
[ Yo o1 a S a 1 a - o a
Jugdndsomsunu nmswdsuuvastiilunagnslunsuSunginssuiivetendisentuaniniesygia
wardeaunlindueu wenainil nsuIVIN1TNYAT (2563) 951897031 LNYATNTIUAIA
nyuesnideumileliuiumsadouaegunsinmavasunlasaningiionnia sgn1siudeuainnis
Ugndnunudanlduunn snduiivldunios wu 91ilwaviu dudienas uwazidas niouanmu
szuuiniiuiuagnsiansinsniulusedunytnu nsdiiasvieunsususvesdnseyinisniseus
neulvlvkarUulaeuiinsudniiionueyson
Tnewadiangns n15U5um (Adaptation) Fudussduszneufivihliszuududouauisaogsen
LAz lalusrere1 waneannsiaseidounuies (Self-organization) Aviunisasneguiuy
- 1% Ly Y - v oo 1w = v Y a a
vsolassaddlndmenisrundsvessruu Inefnsuuimsiadunisiseuiuasnsuiuiuionds
noAnsIUenaUaNeIsaANYIelnd g Fadnieulednenseiunisasnsnnubangu (resilience)

YDITLUUFIAULALNITWRIU
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ngwae ludsnunua

Tufifvesn1simun wwiAases “anududow” ludddvinsiilignuesinluiiesguassase

3wl wnuatotdunseukuIANNYI885 UNEETTUT AV IFIALLAL NTTUIUNITHAIUIUBSTLUL

(% (% s

lnaingawaznadnsiliaunsaaianisallaarmd ASend “seuududoudauuii” assuy

1 =

daauuselasanisnaunldlaanduluauidunssusneny “vamtaalaglanadnsuia” ninus

[

Junadnsiiinanufduius teuly waswainfideuriuiusgwaiiog esdusznaudAgaesniy

o

Fudou laun aulaiduidunss (nonlinearity), 2995U0uUnau (feedback loops), #ATILAA

q

(emergence), N153nsELlBufLeg (self-organization) wazn1sUSUSN (adaptation) auasviouliiiu

a

TuRaILlUe1d AR g AULN UL TS LA UNT o TULUUANEET MINLARID1FELUINITTAY

Y Y

= v

gangu [Wanuiiliianisiseusseilios uaraunsanevauswonainwazauiuasiiasuulas

PLAABALIAN

(%
LY o Y

= 9 1a A 1 N gy o < = &
PNUU ﬂ’J’]@J%U%@u%ﬂIMI%ﬂQWWﬁQﬂM@ﬂ?WLUUﬂi}J%WWG\@\Tﬂ’W@ mmﬂuuauiﬁuwug’msuam’ﬁ

a wva 4

AU URuLazdivuaulautsdndudewianudilawazdnnis nmsienudilaaiy

Y

€

o

Fudouludnvusiilmunefinisusslymlugiusiasetievestades wsonaalaiieseuu (systemic
. = v Y (3 . . . PN v =2 L v 6 =
supply chains) #908991F8YUNDILUUBIATIN (holistic views) NATELNUNIIAIIUANNUTLAZNITNIN

afeiulumanelii annitnsieseidymuuusendiuvosdanislymiaes o 019311

dnunizuazRevlvvasanududaulusuiaun

rinunauian Tasanglunsilassmsiaun shgnesnuuunielfauuigiuiin svuy
FpuanansansunuLazmuauliiueiossleMdudadu 1wy mahnslduvuimgnaduiug
(Logical Framework Approach) snlgluniseoniuulassnisimunieg Tunisundeynideny 3o
SRR TARad IS awUUA LA wiNuMANg B uinesdeusedndidnuiluvateanan
wui sutandusidulunield Jeulvvesanududeu finatruarliannsonuaulivn
(Byrne, 1998; Gopal, 2015; Clark & Rosenzweig, 2004; Hargreaves, 2007; Roos, 2025) L‘gaulsu
wianivilinsiaulionagnidladufisams “nisdanislasinis” uidesgnueadunsyinuiy
5EUUTULULTIUTUFAY (complex adaptive systems) Sufuludroanuduiusnaredunaznis
Wasuwuasiiaaanlaild fsduuenainazdilessdusznevreseududounds dnimunasdes
ilsaedoulumand onsdnnsvseuidayrmdenulriissansnaund ety

AUTULIUVRITZAY

nauinnududousiuiedn deuluiuiunazanuliiduidunss vil¥nsasuudausl
nteelugiediy 1wy mswdsuihyuvunienisesnngdesin anunsathlugnadnsiunnmnaoeig
uAaluszeze1d (Byrne, 1998; Ramalingam & Jones, 2008) ﬁaﬁ?uﬁmﬁqéfaqgﬂﬁﬁmmLsﬁﬂﬂu

FIUTEUUNToULarmNTIUgauvaITERU (Multi-level Interactions) Asussesudaian AsTeu



&
= L3
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guvy laudessaurduaslan Reuledmlrinuiauldainsaiansuiissssaudenls wu n1s
Usuussusnisanssaguluviesiuenvdwnasonslitnevesnsizeu Anudunlwesasevisyuyy

[

wazvnefigaidenleslufinsdnasseuUssanaseiusy

Feulwwesnnuiiudeuressyiu fedutadvdfaiidelminanududeaunarauliuivey
Tusuia Tasssumvesnisdisuulamisdsnuintuinunatsuiuniinanogiaue ioluid
fuesusia nsidies Awndon uasdeay dewalinisaianisainadnslussezeruiuldldegn
9110 luidangud) Byme waz Callaghan (2014) a5ulgdnszuvdenumisgninainuidilalugiuy
\n3etnofislu fausiusiu (interacting networks) BensiUAsunlaiisagaifisrevdmanogadu

wazthlugiganslansludeuinuasideau danndsenoud 1

AMNUSTNBUN 1 ANUYIUTRUYRITEAU (Multi-level Interactions)

Small Change, Large
Community Lead (((" Impact
| i GLOBAL

Policy Influence

GLOBAL

fiun: davinlaeiide (2568)

Nuiawadanudutauiissnndesiniunismelassaundeuriuiunaisdu Asusyey
Ja1an Aseuay guvu Waudsszduniuaslan fMegradu nsusussuvguamiladaaianiese
n1snduinisvesyana wadiduiusiunainmaasugitveniitew anuduudweanioniy
YWY Lagyeiignasiouiansdnassinensluseauusemalagsiu feu Schoemaker (1995) 34
LEUaIN LWIszauAenisgausuItewIAnllaliie wdun1Lfe mnuiUsEnauAIuaAIY
I3 vl a Y] P a o a 1 . =
Jululaivainvate msiwSeunissesiunangsiuuiieasuasnsninudaneu (resilience) 30y

wuedAdunsunsTuliotuaudugeuazauliiuueu
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ngwae ludsnunua

ANuliaunaveIgIuIL U wasnaUszlevil

Byrne (1998) a5u18lu@31 Complexity Theory and the Social Sciences el siudn
deulillvszuuindievinudssanuiueganaunay mnusduiiufifsiilufensdeseuazai
lalaunani1981u1a (contested systems) Fafunisdsundasianfnanisnuiiufiowazain

a

Pauds nsiamululananuduasdainferdesiungquralselerinnainvats fauesy Aagsia

nauyu naYszdian Waudsguouiazlaanyana Fainsiidmuieuazusegalandaundiu

Waulueanunatvinlrniswaunluauisaasuie e sulifves “n1seanwuuuleunsfan” wintu

'
[

1Y a 6 1 v 6 a L4 = Y a 1
wnuarellaTeiilasiauselevd lasideusslovd wagnseuiumslianviiidesesnguuevey
gninunfinnsanauiauldfetunuulanmen uwidussuuasednengiduladiudsnaediy
= =t Y
Woulgawagiianii

Clark wag Rosenzweig (2004) ataue31 N1SAAUN INANITORINTUNNGINANBULNUNI
LAT¥ENAMIEN N IALLENYINAINAY uidasdlan1siuvInuraIsUssan lauwn Nun1enIstu
NuNywd wazyuneday Jainiedeulmluluiirnsiliaenndesiu dregrautu nsamulugsie
L OFIANBIATHANDULVUNIINITIRY WAMINAZLAYUNIEIAY 10U ANTRTIULAazN1THdIuTIY
Yosury nauszleviszezdumaasegiononviaesingiuanusuiioluszesen Tunenduiuy
NSWERNATIUNYEY U NITANBUTULTINY 91YIINAABULNUNINITRUaAaTlUY TN Ui
anaddenuiasiasugiandstunitlueuian

Y A o £ lel o 14 a (% ! 1

Weulvidudeutiinliniseenuuuiaznisuseilulassnisiaunldaiuisauenyuusiaz
Ussinneananiuld wsiensidsusuasiunilsgandinansenudednaiuaus mndiinaese
ANUANTUSIVATT N1TUTEIUD1AAETIDUNEINANINATEFADE AU kazUDITIUNANTENUNI
dernuazuywdiiinTuniouiu W Maiumlmaasegiaensaaveununieden Wy anuliiile

¥

elaluguyu) vdonsiaduadiainusussuanadeauaniuaruilifunmnaselddinga dadug
smuauleuis wietniamuindesamuiionswaundsny Jefosfiansananuduiuduasnis
fevnBerunarfuvesunanedii el lanansznuegsouduuazdsdy

nslianunsafuaraawsaanin

wiislutsuiiundndl Gopal (2015) Wughdensussdulassmsiideududouldamnseld
nsoufinatihmnemeidiminld Wesmnnatmessuuilivadndidsuuasogane doulutl
uaninlasainsidanaiafiannsairuanandnuaznadnsliogisdaou fegrainlasinis
Challenge Scholars 484 Grand Rapids Community Foundation @gvioulmiiuan wiidvungwan
eglaatiuayweITUIIUNSAne winadnsasenduaseuaquluiansasaeTerieseninelsasey

'
% a v a

UGN LALTINANDID

]

U nsilasundasanueazdldanunsaaanisailaalanin wazlisnainnie

AT T 1nua lInwAAy (Gopal, 2015) dnwugianizyasssuududeuno n1syaduinln
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(emergence) Mldaunsaesurglaainnissinvesdiugey (Byme, 1998) el Challenge Scholars
wandliiiudn willassnisesyaduiiesnisiivunisfne uwinduihlugnisadraesotieaiusi
fiolwal 9 Fadumsivdsundandalassadefilildogluwnunaiu dedu msuszdiulasenisiaund

aglursundudoudaiosindiunmstesiiewndingady waslaiumavasuwlasiiintuagienn

v
\'le 14 ) U s

ife Mewmall nUsEELUULEURTS WU MstdLuumaRaduiius (logical framework) #5813

q

¥ =

Mnuaradnsami Jskiisane uadndudesendouuimeniasveunainuazlanitwionsisous

s

Wi N1TUsZIULNeWMUT (developmental evaluation) WHUINAGWS (outcome mapping) kazn1s

'
a

WAULAEIHadNs (outcome harvesting) Faau1sadufinnadnsmialuninazuanlinindn
(unintended outcomes) laog1aduszuu
AULANAN LTI ATIHS1IATNAIA

nsmuldlaiadulugyainie mnudivuuunulasairelun1snediaduun Roos (2025)

¥

PauensIunaNududeussnluandin lauwn amnududeudslaseadne (Structural complexity)

!
= 1 % = =

warAuTUdauTInaTn (Dynamic complexity) Feanandudoulvdrduidesidedislunisyiieu

PRI

o oa v A o

fannalukarNNsaLItugnaziauutaueesEau dnvaindouiawasnalsel ovil

'
v Y [y [y f 0 W [

Muansineiu vihliAseududeunuredseiu 1Asease 89Ang wazngunaeiiunsinaulunig

' (%
aa v

WAL LYW SEUUTIINTNATURBUININ ﬂﬁaﬂgﬁaéfaﬂshuwawazﬁu%u’u ilinszuIunsindula
osih Sngunasiuarsndeuiituna Ssunsedsliaenndestuanmasduing vieufudmsdousiu
Y0952 (multi-levels) islusziuriosiuuas sedumafififediavesudasinefiiendos sndreehs
WU nnsadsdznuLianilsdosvesudfniissuetiates 11 mieeu fialusedu ulsuie -
sutszan mnsalasadne Sunedouuazanit uavnislififu nediifazioudn “nsiaun” Lails
Juifissnszuiunsidanaia uwidesendonmsuszaunudmszdunasdmosdnsdmauinn Jadu
WAUAIARUDIALT UL UTILATIESNS

og9lsfinin nsfaudiauiiAgatosduszsuudenuuysd (Human Social Systems)
Hausmann wag Hidalgo (2011) liRefedunnin nadwifiAnanwginssuuaznsidmeuneluszuu

Lldgnimusnnlassaafisseginses Jddanansaeenuuuldainlasaiclaense Jsaainnsan

= &

AaAudugauanadn (Dynamic complexity) dadutinsussnnuildsunlasiiinainnisianeau

(% [
1 v Y

voilduladiuds uenanil Roos (2025) 61991 ArududeuBanain ldaunsasenuuuduun
Tasnsslamiounnududoutalasiade szdunadnsanngfinssuvesssuusaznisianaudlal
Jussideusenineesdusenounne o vesssuudenuuyed n1slaneuwmanddniilugauduniu

(fluctuation) ANUlLLULDY LazKARNSAAIAMLAEN
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MIaAsAIUTUTIUAUS IR WWaAn [Fouly uazimTeslaiienIsUssendly
ngwae ludsnunua

[
a YR

aatiy Tumsufuan1siaundndeandyiuiidealiing ounu insizAududaudelasasng

<

A nsouvtelaTiainaueszuy dunuduteudmain Ae BissuuhauazUiusnelunsou
ffuq 1wy lassnisauansdesiidesiaededifaainiaseadiesenisfuded (structural) lu
yauzierfufifessuilefunainmadenuiiudsundasmasanan (dynamic) masjatiuifisssulasy
nilslaglaidlannuuandned Soinliuleuissiuiuinndumar msfwuniiiiussansuauazdd
Sudusosiamstuisaesifodsauna anududeuddasiaing Sufesendansinniadilaseadng
Wy nsUuUgadumeu anaududoutessruusunis uazadenalnnisieuiilusdauasd
UseAvnm vasfinnududeudmaindeserdnsinnindauiui wu nsaeituilfededs
Boufsm nmsduaiunsdnszidoudies uazmsairsuiansalnig Wesesiumsivdsundas
ANMUFUFOUTIAENS

[ o 1

ANUT UGB ULTIANENS b AT 1N A B NIl UINGIFIENSSISUTIR NINLA LAVEN8LIE

Y Y

derumansiareaninisiau TugiueineweIfen1sysanIsaNuiaINaIeaIun De Jager et al.

(2025) 85U1871 AINTUGOULTIAEAS (transdisciplinary complexity science: TCSS) Junuim

o w a

dnAglunisianudnlaszuuldedn delinnvesuiglisenseuRndaneaiieseeafied TCSS LU

Ao A

Insussaithmungnsimunndiduindudesdaiuinlinnuianvainuaieaiv idivemans

darumans wareIRANUIVRRUINHANNE T

AMWUTENBUN 2 ANUUANANTENI NN INGINT-AVINGINT-YTUINTAENT

Multidisciplinary Interdisciplinary Transdisciplinary

fiun: https://nanohub.org/groups/howpeoplelearnnano/crossdisciplinary nature of nanotechnology

INAINUAAIAIUUANFIITENTI WYINYINT (Multidisciplinary) naunefanisiudag
a1y dnddiusiululasimsiaeiu uddnshnulasninesdauiniglinseuvesauies
agrsugndiu n1si¥eulesduinduluseAunadnsuinniinszulIunts druaninginis

(Interdisciplinary) tJun1s\euleuasnauNa1LueIAAN T8N I19a1971391 IIAANITYIUINIE
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LARLAEISNTINAINsaad IR lasnTiEn Tty uardieesunenseuttymiidudeuldseu
fudand1 wazysanmsmans (Transdisciplinary) Wuszdugagnuesnisysanmsfifadumsuuay
YIFNANTIV WALHUINBIAANUTIINAIAAIUA) WU Jidulaadude guyy wardnulagsiu Tu
mMsidanidudrunisveanszurunisndnnimg ieatrsesdnnuslnsifineulandamsimeids

FUGDURALNITHAUINTITU F29871919U N159DNLUVULEUIEATUFILIAG NI TUADIDFETI

wuuTaeudanadn mMyinTeiaseviedildulidiuds wasmsduaszideyamunmnIMgIngn

a &

YUY LNBALTDUNINTINVDITEUUDE NTOUMULALANY ST

o A ac v v oy o

\A3Rslianardsnsuszenaldanududouluauwmun

Tingun1sivasundasiianudaay

ngufn1stUasukUas (Theory of Change: ToC) a5unedn mswasuudanintulaeeiels
wazsiluduindu laedneglugu “d1..ud7..7 (if-then statements) WAnd191URAWITINIULIN
auwmad iU URliA i mnugutou wasnainveslym Wesnnlasinsdnliesuievseld

a d‘ 1 3 = 1 Y1 d‘ a g ¥ | o

nounswisundategradaiau Asliannsaneuladn madsunlawintulaegls uagiily wa
e{' 2 1 Y Y A W a v o a = ¢ a
MonuunfeliaiunsagnseauauIvseRmumgu ivanzauivuSunine Aseysel Jarsvana,
2558) lassmsimulasumnufisumsziinsounal wWvanedn wazyiladieduan wilulnedgym
Ap vIAN1slaRNdudau aeAnSYUATUAYUTINIUNIN WY drnauneuatuayun1aing
LESUAVAMN, NRWUAILIAGBY, d1ENNUNBMUATIUAYENTITY SIUTUuNUIMABIATINITITAILY WA

1a18lAINISINITLLININTINa NN lUaanAdINUANINATINTUTDU NANUILATINITIIUIULIN

aual sglunlanainnedany nnsuiled warimusssy (Carroll et al., 2007; Klein, 2012) vy

'
a a

nsuftymeanueinaulusuunideianin “danrnuiuuuiiy’ viiesdlassadisdaunas
wasughalduasuluann

ngufin1sasuulasanunsavhuiiildvanesedu flugruziaiesdemanaia in3esie
yanwdn wezgilumsitmuinudlasunisiiosasnatadeey fufy nguinsiudsunias

=2 M Y & =] « A o o a a v 6 7 K% VY awva v/
7\]\‘11&1191L‘UULWEJ\‘iLﬁi@\‘lll@ﬁ?ﬁ/ﬁ‘UE]ﬁU"l‘EJ/‘Uﬁ%LNUNaaWﬁ%@ﬂIﬂiﬂﬂ"lim’mu ﬁﬁﬂLLWEN“U’JEJI‘MQ{JJUQUWLLﬁ%QJ}

¥
=® a

fdndout ladunsnaznalnussnisildsundasiusyuudinulaeg9ang Bty James (2011)
iawen1swldlinguimsiuasuudaniu 3 wuu fie 1) liien1susziiiuna (evaluation/formative) tie
2) N1595U181I9d1929 (exploratory) Lag 3) INBIANISIEUATINTOAIUGULDU (linear/ complex

approaches)
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A15999 1 wwannamshingenisiasuwdadlusnuiau

MIaAsAIUTUTIUAUS IR WWaAn [Fouly uazimTeslaiienIsUssendly

NOBAN13 Wiansuszdivee \iansasune/dsaa pInN1SEUNTY/AIY
Wasuulas (Evaluation) (Exploratory) Fugau (Linear/Complex)
Snwar 1 ToC Wunseunssnz 19 ToC WHuadesdle 14 ToC sislunsaiitdums
WofnmuuasUssidy  adeunaunuikasns  nsiasunlaadudadunss
ANUFNTUSTENING Bouswiu Wedum  waznsdlidudeunaznain
NANTTU-HAANS— nalnnswasunlas
NANSYNU
e esideuny Wefiuinnsdn Sesed  USuiTanlaonmdostusyiu
aumnauNavadlasints  ward1sndunieny anududauvastdym was
wavadeaalusddaly  Dululdveanis Fon3nsdnnsfiunzay
MsUsELlUNG WasuUas
Meg  lasansimunyuw: Tassmsanemden  duase: lassmsiadu (s

OUAUNITANY) —> B
NI —> AN
FI9FTU INUUAU

UoyaNInTIeEey

&n: \Dalvigain
UMM WagsgIIunu
syyladeiAsugina-
dsu-Tarusssuidmwa

sty

v

Sadu— Wundduiu— an
n51U78)

gudau: 1nsan 1wty
AnugInudvatetade
Fouluefu (multi-causal)
WU AAIALTIY N1SANY
WP3YIedIAN wasulouIesy
AudmanonueInauly

AANIINAIALAIYIN

fun: 330 (2568)

a %

TNWAUILAL/NIBUNUTELIU AITASENUNDIANUTUTUIUNITHAIUT NIANUTULDULT
1A5985719 wazAMUTULGaULTINa TR NIlNamnoNadnsveelATINIg Natidainniswaunludsaulne sl
UszdnSuauintu wingufiAnsentnfsanududou waznuinmsldnguinisivousdasudedn
lilsieaduesasiowata wildunsoudaiianlanainuaznisiiioswesnisilasunias

THiaTesiian1sneuaunganguy

e 1 . . I a d’l’ 1 [ a

N199uNUNEAnEY (adaptive planning) 1un1seanuwuulasinisieedenisusuildeu

nagnsauUIUNTIAsULUaY ununsivualmunewasisnisalaniined1enesi Gopal (2015)

Taasurelas iuinlaseanisndarnududausndudasld “2995015219UNULUUIUG” (iterative
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U a |4

cycles of planning) dliruddnyfunismeassuazmsiFoudanamnudumandne ievenenailo
WULLNITzaY YausReatu Hargreaves (2007) dEinnsmaunuiigavgudsiosonde “Vudu
fifangu” (adaptive coalitions) finsesFeuduasyiudalufeiu nseenuuuidadanguiau
nszvaumsilaniwionisusui wazanunsatuadesiievarnvanemnldifloatuayunisiaunls
aonadosiuaaduaiaina’n

WUUS1aBIFILT (Agent-based Modelling: ABM) tJupdosdlofiduussloniogadedmsu
MseenuUUTEangY nafe wuusrassiauny Wunsmensalldaiiuiniidiassiiuny (agents)
uiazfidefinginssuuazng (Feuly) madndulavesmuies uwudaosdnuuritaslidilanaye
Jaiinlng (emergence) suinanujduiussznindaaniuszuulaesin Ingldwanaruiiazidu
LaTN1TIATIERRUILTL AI0819.9U Mercure et al. (2016) lawuudnassiawnu u1ldlunns
oonuuvulsutgnsiasusiundseu (Energy transition) wazwuiTwgAnssuvesaiaFouazusv

v a a I a 1 1% a a
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Roos (2025) #tausnuusiansfunuiildluntswauinuudtednd 3 wou deelud
(nmdszneuil 3)

1. wuushassszuuitlugidudu (Hierarchical System: HS) Sdnwainifussuuiitiasadng
TaLau ﬂizﬂaué’aEJE’g’%’mmiLLaz;:iLﬁ?isJaﬁnwLawwﬁﬁu AgefuUIEIvS entheauswn1siifaag
Fugdouidalaseasnegs 1 fnanesysuvesduty finsudmiians wasiandlunsinauled
FaLau

2. wuusnaesszuuliiugdutu (Non-Hierarchical System: NS) fidnwuziiuniovie

a

wuvduvasyuanamlundauauisavainay Wy LATeeveddiieIngrieusennTinleiy
pgamaNe daududaudalassasnen lddddutunianisulamiindaau vililinnudangu
agN1SARAUlaL UK TIUNINTY

3. wuuUs1aessruulA3eaedua1autdu (Hierarchical Network System: HN) tdunns

' o
a v aAa

NEALUNATUIEWIN HS waz NS Feazyiaufiennuduaseusiasdnsuysd i usenndvslasaasnnis
s1eueg1nduniinisuaziaserisanusinianuuluidun1inis drumnuduiusaindszaunisal
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[18 10]

[4 710]

Hierarchical System - HS Nonrhigrarchical systern - NS Hierarchical network system - HN

fian: Roos (2025)
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'
= %

Jansuazuidymneldminensniidndn e mmneaielilanadnsasaniiadunusiiign ns

91UTD9 HS 91fuRLTgIm e lan1en1sdsiloruradndula Anszudgnn Jaasimineins way

Y

Auuaian1wuusngud wilasiadniinanasieUsendaiunuiun1suinsdnnis wifvilli
yaraluszuundasslunsdndule

Tuntansedudny wuvstaessruunlididudidudu (Non-Hierarchical System: NS)
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Paseidovufuiandaiaulunisuadaymnr vindeanisii HN GdnwaslndlAes HS 11Ty 019
o & v Y Y oA Y a vy | 1Y) YY) o
Judusptseaniuuliimthfiudeslssiuanndnynaulaenss waglidnisdsdymnduludainii
& 4 9 va a o o & v o o
unduszeg welviinnsiamuuarasunasgraduszuu el wdiuudiass HN aeiidneninasly

1% o ea L4 = a a 1@ 1 ' = [%
nsaTaRaENs ANy saluasiusransan winlanuldudueuaaiiosinssesiaailunisuidam

W 1 e v A 1 i = -1 1 1 v
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#laimad (Roos, 2025)

nalaeagy nsidenlduuudnass HS, NS 3a HN lunisesnuuudyniaisiansanain
anvauzvosdymuasidimnenisuily mnduanugniesasuszdnsnings HS Wumiaudend
WagEd MNABINIIAILANASINATIARAEN1SATIAWINIIAL NS @1anaulanduinnit vaued HN
winnznulgunidaududounalsliiuazfanIsnITNANNETUIED UL U
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Fudou (Complexity-oriented Evaluation) ¥1819n15Usgiiunanisimuilinudanguuay
MoavdAUDIRONAInYesEUNTAllARBITY nsewdindAnilasunislaegtunsvane laun

1) NMsUsLiUiNanmUn (Developmental Evaluation: DE)

Patton (2011) t@ued1 n15bEn1sUseLliuiieiaun (DE) dumunzauiulasanisnidaiig
Fudaunaznsuuduganain vssluaniunisainianuliviueuas v3 arelasuasin1sieudia
Wlgu1e 1899910 DE LUNITI8UITENINNIG NS 18ABIN5UaYaTeanien1TUTuUTIsenINg
nsruauns nedusuiduvsetnwauniinisiiudoya Awsien wazazviounawuuriui Iaglalddy
v a1 o N v " ' 1 ¢ a v Aa X A o 9 = K4

AAwIlATINg “duSavsedumay” udtiglesdnsiseuinnuaiiinduietluimuise 4l
ANEAYTUNSARRUNaaNSIRATAARl (emergence) warANUWaNlgmangTEAU NNy
nsfidrusinvesuiifnaziidiuladiudetslinisussiiududiuniveanszsuiunswm un
Luilgfanssuiuenesnun

2) MsNUNEINAaNS (Outcome Harvesting: OH)

OH lasun1sfimulag Ricardo Wilson-Grau (2013) tiialdlulaseniswauiwaznis

(2 ¥ o
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D.

palanarlinela (intended & unintended changes) ka1393LAT1E%HINLATINNSUIDAANT IS EIY
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agvioun nnsasuuUateegeseuiu nseuiun1s OH Walemalvfuus dldulidiudy uay

Y

o
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4
Yr8l9anns/Munea1udnlaIlAsINIsHdNe9pINUNAa NS N AT LS 90819 wara 1u1501n
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3) A15AATIZAATUY (Network Analysis)

NMTIATIEMATEANY (Network Analysis) lasunisuaususgnanitevnsluvaiganan 1
NMTITUFIALAIERNT N15IANI1T89ANT NIHRIUIUlEUE wagn1sUsElukalasINTg (Borgatti, Mehra,
Brass, & Labianca, 2009) &nunsiAutesishAeunuiivzsjutiufisnudnuuzassiamnyana ndy
wugnldanudfafulaseadisvesanuduiug ilasdenlesiulas wazarnudenlsaundidu
nelyianadnsnsdnuedls mﬁmiwﬁm‘%aﬁdwa&gqagjuwé’ﬂmsﬁwﬁiydw ANANRUTTENIN
yanaviieasAnsidniwasonginssy madndula uaskadnitiintuluszuudsay Tnsfintetng
nils 4 Usgnoudae gauiuiiudl (nodes) Fvorauliuau ndu viieanitu uasidudon (links) fiagiion
sUnvuANLdNTiuS 19U nsdeans nsuanidsudeya vienslvaisuvemineins nsinang
fumisvosgauiuiuiivarsunuunadenlosiliisudlaléilasivinaun Tasdugidonles
seINgy waglAsegvIreUTRITEUL nanNTIeTIsiiasetiedsliiewduandt “lasd1fty” us
fadnauenalndomds Wy n1ssaungy (clustering) fladranTatnegosnislumuau Aumuwy
(density) waanuduitusiiasfouauuiuuiiuresedodrenietlmfiuilandugnaudnarsves
NINSENYUAL TR

a a
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| 2 o v ¢ ~ v = A o A48 V& a ¢
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a . A ° v Y o o & a a ya | v

1AT8U1e (Network Analysis) Naevinautilalassaiaauduiusuasansnavesiiduladiu
Ve LASeallamatiinlinisuseliunasuausssanainniednulaog1950UnuLasansIuIndy
agelsfnu dafiinsesdodnnataUssianiiaunsatiuiuszandld 1wu Most Significant Change
(MSC) Mdunsldisesaiioasioun1siuasulyas w3e Contribution Analysis (CA) 10573@0U
UNUIMVRALATINITHBNISUAs UL UaIMLART Y anusilazviaulimiiulin n1suseiiudedudoulalad
WeawwIninien widugansesdenivanratedsusluaunsadonldaudnvauziazuiunves
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unay
mswauilulandeqiulionasiunelimensevandudunionalanisinnisiidodnynds

anunsanuanla Minuddendiladn nsimulAessuudULoulTIUsud (complex adaptive

systems) eUsznausgesdUsznounainrateNiufduiuses el Fafansldsuuaas

nsleuisuiunasaial n1sdindulanienisunsnuesluszuu Wirazauiandnuielng sl

|
a 1

dnenmiiaznelifanaanslnifiliensranisalls anududeuddliguasse mnusluteulauas

a

535uANLTRS swesdsaNuywa N U TRNumun TR s dudessouunaziuiuiuogs
a¥assaneliusunil mansaududon vhuihdivislugiuznszuausiend (paradigm) wazipdesile
(tools) Aiterimuafiansnisianlvdanudiiu nsdanmsamududousniudosfinnsuiony
fudoudidasiaianarenududoudmatn lassadadaanntuuarszuussnisidnansdfudu
Fenaviilvinisdaaulasnin vauginainmedien Wy mawasuulamginssuvesipuniousanady
nanunsalitliniedn SunsliAnanudumudildamisomuald mmdiduveanisiaunis
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W NlgnseuAnwazAsasilaanaIansAududauliiiesnaulandiBunatawinty widaazseyii

Tinsunlgymdspuiussavsnngsdu weasessuudnunyaludanudsty

295



296

MIaAsAIUTUTIUAUS IR WWaAn [Fouly uazimTeslaiienIsUssendly

ngwae ludsnunua
1@n&1581989 (References)

ATUIYINTTLNYAS. (2563). 575/\7’]%‘1/53%73‘?/ 2563. ASHUITINILNUAT ﬂszmaqmwmazawmai
https://www.doa.go.th/share/attachment.php?aid=3009

nINALEIINTNYAS. (2566). NaNaaUN IR TA AN TNl e mALLInI Y
YS9 ya59a9an1aNITINYAT 3 97U, hitps://www.doae.go.th/

F5ysal Jansmana. (2558). mnuduteutarnguinaudsuamsdsaslulassneiaun. dumun
Fpmsdedulenanisaouninuedinuanaszimans aine1desssuaans.

antiAseiilenswauUszmelne. (2557). msUssduransenumaasygialuniansusousn
wnmIsaiviau we. 2554 nsdifnwenneuNTIMes SnneRaewmaN Uaziuaneudles.
aontATalon s UsEmelng. https:/tdri.or.th/wp-
content/uploads/2014/08/8606.pdf

anuATeionsmuIUsEalne. (2564). TiTIwsinansenuvedlnia-19 HoUTNIULENTUY.
https://tdri.or.th/2021/01/covid-106/

Alkire, S., & Santos, M. E. (2014). Measuring acute poverty in the developing world:
Robustness and scope of the multidimensional poverty index. World Development,
59, 251-274. https://doi.org/10.1016/j.worlddev.2014.01.026

Borgatti, S. P., Mehra, A., Brass, D. J., & Labianca, G. (2009). Network analysis in the social
sciences. Science, 323(5916), 892-895. https://doi.org/10.1126/science.1165821

Byrne, D. (1998). Complexity theory and the social sciences: An introduction. London:
Routledge. https://doi.org/10.4324/9780203003916

Byrne, D., & Callaghan, G. (2014). Complexity theory and the social sciences: The state of the
art. London: Routledge. https://doi.org/10.4324/9780203519585

Carroll, A., Wood, L., & Tantivess, S. (2007). Many things to many people - A review of
ThaiHealth. ThaiHealth.

Clark, C., & Rosenzweig, W. (2004). Double bottom line project report. University of California,
Berkeley.

Cornwall, A., & Gaventa, J. (2001). Bridging the gap: Citizenship, participation and
accountability. PLA Notes, 40, 32-35.

de Jager, L. A, Bal, M., Baudena, M., van den Broek, K. L., Davis, N., Dijkstra, H. A., Dorresteijn,
., Kamphuis, C. B. M., Lykourentzou, I., Mayor, A. G., Omodei, E., Alvial Palavicino, C.,
Stok, M., van Bruggen, A. R., Wieners, C. E., Zimmermann, S., & Dermody, B. J. (2025).


https://www.doa.go.th/share/attachment.php?aid=3009
https://www.doae.go.th/
https://tdri.or.th/wp-content/uploads/2014/08/8606.pdf
https://tdri.or.th/wp-content/uploads/2014/08/8606.pdf
https://tdri.or.th/2021/01/covid-106/
https://doi.org/10.1016/j.worlddev.2014.01.026
https://doi.org/10.1126/science.1165821
https://doi.org/10.4324/9780203003916
https://doi.org/10.4324/9780203519585

M5ATNAILAENS INeFuRUAIENS Ue DININTAT UMINGAYFITUFAERS 297

U 8 aUuil 2 nangIpy - 5IIAU 2568

Transdisciplinary complexity science: Deepening system understanding for
sustainability. Humanities and Social Sciences Communications, 12(1), 1384.
https://doi.org/10.1057/541599-025-05548-7

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes: A
multi-level perspective and a case-study. Research Policy, 31(8-9), 1257-1274.
https://doi.org/10.1016/50048-7333(02)00062-8

Gopal, S. (2015). Evaluating complex social initiatives. Stanford Social Innovation Review.

Hargreaves, M. B. (2007). Using complexity science to improve the effectiveness of public
health coalitions. Mathematica Policy Research.

Hausmann, R., & Hidalgo, C. A. (2011). The network structure of economic output. Journal of
Economic Growth, 16(4), 309-342. https://doi.org/10.1007/510887-011-9071-4

Held, D., & McGrew, A. (2007). Globalization theory: Approaches and controversies. Polity.

Hirsch, P. (1990). Development dilemmas in rural Thailand. Oxford University Press.
https://archive.org/details/developmentdilemO0hirs

Holland, J. H. (2014). Complexity: A very short introduction. Oxford University Press.
https://doi.org/10.1093/actrade/9780199662548.001.0001

Holling, C. S., & Gunderson, L. H. (2002). Resilience and adaptive cycles. Island Press.
http://hdl.handle.net/10919/67621

Klein, L. (2012). Social complexity in project management. Berlin: SEgroup.
http://systemicexcellence-group.de/sites/default/files/klein 2012 scpm.pdf

Lloyd, S. (2001). Measures of complexity: A nonexhaustive list. IEEE Control Systems
Magazine, 21(4), 7-8. https://doi.org/10.1109/MCS.2001.939938

Meadows, D. H. (2008). Thinking in systems: A primer. Chelsea Green Publishing.

Mercure, J. F., Pollitt, H., Bassi, A. M., Vinuales, J. E., & Edwards, N. R. (2016). Modelling
complex systems of heterogeneous agents to better design sustainability transitions
policy. Global Environmental Change, 37, 102-115.
https://doi.org/10.1016/j.¢loenvcha.2016.02.003

Patton, M. Q. (2011). Developmental evaluation: Applying complexity concepts to enhance
innovation and use. New York: Guilford Press.

Ramalingam, B. (2013). Aid on the edge of chaos: Rethinking international cooperation in a

complex world. Oxford: Oxford University Press.


https://doi.org/10.1057/s41599-025-05548-7
https://doi.org/10.1016/S0048-7333(02)00062-8
https://doi.org/10.1007/s10887-011-9071-4
https://archive.org/details/developmentdilem00hirs
https://doi.org/10.1093/actrade/9780199662548.001.0001
http://hdl.handle.net/10919/67621
http://systemicexcellence-group.de/sites/default/files/klein_2012_scpm.pdf
https://doi.org/10.1109/MCS.2001.939938
https://doi.org/10.1016/j.gloenvcha.2016.02.003

208 MIaAsAIUTUTIUAUS IR WWaAn [Fouly uazimTeslaiienIsUssendly

ngwae ludsnunua

Ramalingam, B., & Jones, H. (2008). Exploring the science of complexity: Ideas and
implications for development and humanitarian efforts. London: Overseas
Development Institute.

Rigg, J. (1991). Grass-roots development in rural Thailand: A lost cause? World Development,
19(2-3), 199-211. https://doi.org/10.1016/0305-750X(91)90200-Z

Rihani, S. (2002). Complexity theory and development practice: Understanding non-linear
realities. London: Zed Books.

Roos, M. (2025). The complexity of problem-solving human social systems: Structural vs.
dynamic complexity. PLOS Complex Systems, 2(7). e0000055.
https://doi.org/10.1371/journal.pcsy.0000055

Schoemaker, P. J. H. (1995). Scenario planning: A tool for strategic thinking. MIT Sloan
Management Review, 36(2), 25-40. https://sloanreview.mit.edu/article/scenario-
planning-a-tool-for-strategic-thinking/

Sterman, J. D. (2002). System dynamics: Systems thinking and modeling for a complex
world. Massachusetts Institute of Technology. http://hdl.handle.net/1721.1/102741

Wilson-Grau, R. (2013). Outcome harvesting. Ford Foundation. https://outcomeharvesting.net


https://doi.org/10.1016/0305-750X(91)90200-Z
https://doi.org/10.1371/journal.pcsy.0000055
https://sloanreview.mit.edu/article/scenario-planning-a-tool-for-strategic-thinking/
https://sloanreview.mit.edu/article/scenario-planning-a-tool-for-strategic-thinking/
http://hdl.handle.net/1721.1/102741
https://outcomeharvesting.net/

