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Objective: Rangeland medicinal plants constitute vital natural capital in Iran,
contributing significantly to biodiversity, public health, and the bioeconomy. Despite this
potential, the value chain is plagued by unsustainable exploitation, fragmented
institutional responsibilities, weak data governance, and an absence of integrated
information systems. This study aimed to design an applied, data-driven ecological
governance framework for the rangeland medicinal plant value chain in Iran, designed to
reconcile ecosystem conservation with industrial efficiency.

Method: A qualitative research approach was adopted, encompassing a systematic
review of scientific literature, a rigorous analysis of upstream policy documents and
international benchmarking, and a thematic content analysis of insights derived from 25
subject-matter experts. The governance system’s key components were identified,
categorized, and integrated into a unified architectural model.

Results: The proposed framework comprises five core dimensions: ecological
governance, data governance, value chain governance, institutional governance, and
digital technology infrastructure. These dimensions are interconnected through a
multilayered architecture that incorporates a national data platform, advanced digital
technologies (e.g., GIS, 10T, Al, blockchain, and digital product passports), and a
continuous monitoring and policy-adjustment feedback loop. This framework enables
evidence-based decision-making, precise ecological management, and robust product
traceability.

Conclusions: Ultimately, the findings demonstrate that establishing this framework can
enhance institutional coordination, protect natural capital, and strengthen
competitiveness. It provides a practical, evidence-based roadmap for smart governance,
thereby facilitating the sustainable development of the rangeland medicinal plant sector
in Iran.
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Introduction

Rangeland medicinal and aromatic plants (MAPSs) constitute a vital component of natural capital,
providing ecological resilience, essential raw materials for phytopharmaceutical and food industries,
public health benefits, and livelihood security in arid and semi-arid regions. Iran harbors extraordinary
biodiversity with over 8,000 plant species, of which more than 2,300 possess medicinal, aromatic, or
industrial properties. Despite this exceptional competitive advantage, the national MAP value chain is
afflicted by chronic structural pathologies. These include unregulated over-harvesting from wild habitats
beyond ecological carrying capacities, severe habitat degradation, jurisdictional fragmentation across
multiple public entities, the absence of standardized and interoperable data ecosystems, non-transparent
trade routes characterized by raw-material export (predominantly under generic HS code 121190), and
arbitrary decision-making reliant on fragmented, non-validated estimates. Existing administrative
regimes approach resource conservation and industrial exploitation through isolated, uncoordinated
mandates. Therefore, this study aims to conceptualize, design, and validate an integrated, operational,
and data-driven ecological governance framework for the value chain of rangeland medicinal plants in
Iran, linking sustainable ecological conservation, end-to-end traceability, institutional coordination, and
evidence-based adaptive policy-making.

Method

This study adopted a qualitative, applied, and multi-stage exploratory design implemented through five

sequential phases:

1. Systematic Literature Review: A rigorous review of international and national peer-reviewed
literature indexed in Web of Science, Scopus, Google Scholar, SID, and Magiran was conducted to
extract foundational governance paradigms, data architectures, digital technologies, and sustainable
value-chain models.

2. Document and Policy Analysis: National statutory acts, upstream strategies (including the
National Document on Medicinal Plants and Traditional Medicine, the Smart Government
Roadmap, and the National Knowledge-Based Food Security Document), and international
benchmarks (WHO-GACP, FAO non-wood forest product guidelines, India’s AYUSH Mission, and
European digital product passport frameworks) were critically examined following Scott’s (1990)
documentary analysis criteria (authenticity, credibility, representativeness, and meaning).

3. Semi-Structured Expert Inquiries: Purposeful sampling coupled with snowball technique was
used to select 25 prominent specialists spanning rangeland ecology, natural resources management,
data governance, digital transformation, and herbal industry value chains across academic
institutions, executive ministries (Ministry of Agriculture-Jahad, Natural Resources and Watershed
Management Organization, Food and Drug Administration), and private enterprise associations.
Interviews were transcribed verbatim and analyzed using thematic qualitative content analysis.

4. Framework Synthesis: Primary themes, operational dimensions, functional components, and
workflow pathways were iteratively synthesized into a multi-tiered architecture.

5. Expert Validation and Consensus: The preliminary framework was subjected to two rounds of
gualitative validation by an expert panel using cross-impact evaluation to ensure conceptual validity,
institutional feasibility, and operational relevance.

Results

The proposed framework is structured around five core dimensions comprising 37 strategic and

operational components, operationalized through a multi-layered governance architecture:

o Ecological Governance: Serves as the ecological baseline, focusing on preserving natural habitats,
biological diversity, and regenerative capacity. Key operational components include dynamic species
distribution modeling, population density monitoring, phenological assessment, ecological carrying
capacity calculation, habitat vulnerability zoning, permissible harvest quotas, and climate adaptation
strategies. Management shifts from empirical guesswork to geo-spatial and temporal ecological
evidence.

o Data Governance: Represents the architectural core, treating data as a strategic public asset across
its entire lifecycle. Components include nationwide data standardization, metadata management,



Designing a Data-Driven Ecological Governance Framework for the... 95

quality assurance, provenance verification, cybersecurity, access protocols, and inter-agency
interoperability to dismantle organizational data silos.

o National Digital Platform for Medicinal Plants: Acts as the centralized operational broker based
on a distributed, multi-institutional architecture. Rather than centralizing physical ownership, each
entity curates its authoritative registry while exposing standardized APIs to connect wild habitat
inventories, harvesting concessions, processing metrics, chemical profiles, pricing, and global trade
flows.

o Digital Technology Infrastructure: Integrates eight foundational digital technologies into an
interdependent ecosystem: Geographic Information Systems (GIS), Remote Sensing (RS) and Earth
Observation, Internet of Things (10T) sensors, Artificial Intelligence and Machine Learning (Al/ML),
Cloud Computing and Big Data analytics, Blockchain, Digital Product Passports (DPP), and
Decision Support Systems (DSS).

e Value Chain Governance: Bridges all stages from taxon identification, sustainable wild
harvesting/cultivation, post-harvest drying, processing, quality assurance, and packaging to logistics,
commercialization, and final consumption. Unique digital identifiers and blockchain-enabled DPPs
guarantee verifiable origin tracing, combat adulteration, uphold WHO-GACP/GMP standards, and
foster international market access. Institutional governance establishes clear operational
demarcations among the Ministry of Agriculture-Jahad, Natural Resources Organization, Food and
Drug Administration, Ministry of Industry, Mine and Trade, Customs Administration, National
Standards Organization, academic laboratories, knowledge-based firms, and local harvesting
cooperatives.

The architectural workflow operates through a four-tiered system: (i) Strategic Layer (national policies

and international treaties); (ii) Operational Core (the five integrated dimensions); (iii) Data and

Information Flow Stream (from data capture, standardization, analysis, and DSS to execution,

monitoring, and policy feedback); and (iv) Systemic Strategic Outputs.

Discussion

The first paragraph of your discussion should start with the aim of your study which you written in last
paragraph of introduction. Then, explain the most important part of your findings in the last sentence of
first paragraph. Indicate the consistent and inconsistent studies with your findings. Also, consider that
all of your references’ names must be same with the name of authors in the references section. The
Discussion section should be between 400 and 500 words.

Conclusions

The designed framework transitions rangeland medicinal plant governance in Iran from an antiquated,
fragmented, and reactive model into an integrated, evidence-based, and adaptive system. By deploying
data governance and frontier digital technologies as the binding medium, the framework systematically
reconciles natural habitat preservation with bio-economic value addition. It provides a credible roadmap
for policy-makers to enforce permissible harvest limits, eliminate illegal exploitation, ensure end-to-end
traceability, elevate export quality beyond raw-material dumping, and establish continuous policy
learning loops.



(\i~o)\" D}M g 0598 “ﬁbcﬂf‘w‘!w

b gl S 05>

FeAY S S L

Journal Homepage: https://jnrg.ut.ac.ir/

0931 @150 (99310 LS () ) 0 g2 ) 9900818 S 598 o5 | (S oS> w92 41> (21 )b

D Saale )5 Aesecme

mazare@Ut.ac.ir :asbbl, . olpl )8 (ol oKl (anb wlio 5 (659liS HEISED (b wlio 0380als ¢ SliungS 5 Sis sblio slol 65,5 .

oUS>

4

o ol

Slpbo s Jumil o o) £55 )3 (oo G 955 e oy plyieas e (29> (lalS 1S
e 2 ErSpraas g 03l (JleSo s bl ()b 00 el ol L I3 (3] 0y el i)l
ssooals Sa3glgS1 S sl @omlS ooty b cLiba ol B el dalge sl leMbl
29 ol e 9> GlabS (55)] 025

5 llallom o)l g sl o ulie dtopllss y950 4y 2 S 2,509, b Gimgly cal SRR N9,
g Gudls 5 gl el S pllss (slS sladilhe b A5 plogl o slaolSiy (lgioms o

5 3l ) 05 ool (Susgles] (aSo ol sos gy 5l (dlaits gl o i gl tlaaidly
ol Jols dlaYaz olal gilase LB 3 bl ol sl oad LSts Jlond (6)5ld slacslo
ol pllss cpl 53 bl o v 2 byl 5 il 4l g 29> SlalS ool o (655w claicsd sVl
sl (g Juzs 400,355 (Sob 05 e gian (B9 093 5 poxiw Aiile) (g Slasyglid 32 )b ]
WS e wled p (e Sl 5 OV gae 55y Wulldy Copde dbpiugmgS] 5l bl
i (Siales (o ey g (ogad (150 dnolSind (I8 (i b (930 (oS> (iznen Nigd o0
)

@Ygame (oh) bl daosly (So)lSy (ol (Sabor Gl b ool ol il 105 5 Ao
Rl g ok dnegi ciadon (Sl Sludine) ity Cubils Cupe doy 5 b Saasle s jl bl
gl Glpl > &l a9yl GBS (25l 00285 sl

:lio g4
gy dllie

1o axsy U

VFoo/ 0V 1l s U
VY0l DY 16,5550 &b
AR TR R TR JR Y T
N0/ VY 1L b

HEY R PR

w0dld (JlyeSs

S35 (S

ST S

Jloms slagsysld

Blye ) QS
insgS] (e Sy pde

(V) Pl i (oo ol @l 51> LS (35)] 0,5 pymoosls Susalss (oS sl (b (1F-0) o sosma ( Spale )5 23Litas]
https://doi.org/10.22059/jnrg.2026.420138.1125 .av-v¥

2ol o&uisly el Ll :,u'SU



https://jnrg.ut.ac.ir/
https://jnrg.ut.ac.ir/
https://jnrg.ut.ac.ir/
mailto:mazare@ut.ac.ir
https://doi.org/10.22059/jnrg.2026.420138.1125
https://orcid.org/0000-0002-2538-0332

ov S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

Aoio

)b drwg G Sl ol 5 i b (S (b Slod gl b sl Slea Lo il b slaans
(OhlSen 5 T Gl VNE San o Teuipls) cusl azily (g 3 1y (29l QLS Sl i)l ey S JS
slag)ls g w e sad o ylis cuiligy Slas olosle sla i35 (Yo VD ¢, an o Sloj 7YY T ylogS g 105l Y-
iy 1y (BUS P dlga b3y BB 5 el Gl el g g LS e il Candls slapllss 3 Sl B LS
oty jlag)e by @ glul copie Sl )3 Lo Gl Jlb bV fedilipe Sl plojls) wlasle
(V17 8308 o YO lisl sl oY e Z 009l g 9505) sl 005 oo St £955 a8 g olSiuns 55 ¢ g
03938105, B 2 el oy Stand | g1 & laly b5 slao e B i cpl maglebe g ool ]
M8 Mdloge sasles x5 3)90 )15 3 505 )ik b olRag) 5l K3k 4o e (2lBlon g i S8 gl il
(VYN TSSO N 0 g0 5 (Sniebl8 Y NF (58 YT (o 5 ) S g1 NRAD 5 55) sl ath

o)l gdo > W Dol pSadin Ay s Hlis VoYY B YN gl Jlo b Mol ol S slaodls oo
OllS 4 ol a0y Ae Sl i & ()l sl ;Y 3)Le ¥V 1 i 0 ol e g 5kame 5 29l (LS Gl )8
5 0 ety 4 4ol = Ll (Sl I el 53 (VY0 (o lSan g Sloj) 2l polaidl oy lans g (29
5 loj load 3 sete 03938l (35 L same Slpdlo g 59l p Jlod slpel 5 gl 5 0350 pl5 Slge oSy i
5 5 Flye i) o35 gy by Jold |y 29yl GlalS Slea )l )3 S Lille Jleg (V+V0) o Ken
T sl 9 535S ot Jpol dlar b e lopllss jlynl T3S (B yme S S8 )5 (Sinlanl
5 el S sladSusy @y b oher (GMP) ey s Joob 5 cutliny Sl plojle wgas (GACP)
el 3 oo ey ()l 005 S g Blse nl Jl e ln elel bl plsiear 1) O jde (giloar LS
slolysd Golo 5| (NMPB) Yaia 0915 (lals (o (sly5d sl (lawiiy (ool )bl 5l 3390 (25801 wi @y o5 s
ly cuiliae § )l «(55)5liS unnj bame SoailS lg (e (cdZum (Sidlen cladlaio 5)5 Jgus e 5 (Sl
S l3m 0 iy ey b (NAM) Vgl o 46y g cymmg 9 comiing (sltign Sl s olagbo b g 035 Bioxe
bl «sole5 plrasl 3o (L3 )8l (VoYY MBIl Y VY Y pl) sl 035 (e ]y 0285 sl
sl 2oy (gt By Bels IS calis byt (Sl (Sl 5 (leisd

Vasisht

2Heinrich

3Chandra & Kumar

4Zamani

SWorld Health Organization

Volenzo & Odiyo

"IPBES: Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
8FAQ: Food and Agriculture Organization of the United Nations
Porter

%Booker

1Kaplinsky & Morris

L2UNCTAD: United Nations Conference on Trade and Development
13Good Agricultural and Collection Practices

4Good Manufacturing Practice

5National Medicinal Plants Board

BNational AYUSH Mission

YNMPB: National Medicinal Plants Board

BNAM: National AYUSH Mission



1420 &F oslad F 0593 ¢t wlio 0l oA

Sk s)lib p SV gae phenl) (il Lol Jole (b)) 0y GlpeSe 3 s a3 o0 (Lt il
Cargo babaoly 3485 5 3,0kl 36Sanl o gpSn, da Sy (lapllss oJudd oy Lt (Vo) oo 5 ,Sey
LSy sloawlid p (e udyiiSen (slooly lacdlu il o) cnl 5l oo ik b Glbal pie 5 Qi Jlas o3l
igS) Syidie gloanlid p (el 8ly Majls (38 JLail I 155 baedly (gl uSen )l ©)gps S il
OSwa Jalgd yy (ine (65 roncs 5 SgloST Lo (2l b sl ot sluie] sl IS99 (gazme g )lop0 00 ol
cslelady (oS sl sioly (L LIEE 3 (5)l> GlalS (35 0pa) ol )3 (VoYY) Gl 5 11555Me (prioman 39
Olbg,803 3 (geYge 3 laastio ¢ by Bodas (NS Cully p) (ol )RS gty Gl (sowy sl luilial 1 51 8L
il iz |y 039381 (351 sl sl (6)9kd )] 9 o3ld S walats g (S0Leys

o1 4 (b @lio 5 (55,9l 35)) (sloo ey (saal)S g cudlid iy o iete 4 Sl Jo oo cnl
Ly 2Ly g ooy by oo Sl gl (bl 5 cble (65300 ( eoiuan isn il ¢yl wdls (M 5 )8 .l
Jyaze Jizmd 406,35 5 (Sob 0p0) ) g0y (Y VT ISy o SOl 7Y ()lSan 5 T 5l55) ol asls a8
B8y pgu0 g SOl N VF gl (ygmmneS) A5 o g |y plaiisd oo (sjlusletel g ol o) ditte (gjluoitis 5
SolSe vk e giuas (h9n slaphs oSl o (GIS) (bl CleMbl gladlols 93 jl Gioris 3udl5 cnl » G938l (V- VY
ylSan 57 Kig YV Sy 5 CS15) el 03,5 s |y Sy g S ) dbisS ololis dnolSig,
o e ol ] 1 &S Canl €3l yeSod gols pllss (S, CaraSTs pilins alsl oyl il ol ool b (¥-Y0
drwgs g 5 glojlu) WL ol @lal (e3yl) 2l (lgisd Syiie ol slalad 5 s sl JSSgy bl
€55 3 Pl cudlyy @pzre sladoly @ ar g5 b g SujglsST late S1VoVY gyl (gpad VoYY XN ool
Kio3ls ol ool 45 1)l 48T e ol 8 ke g potne il eS| 1 ik HlyeSo 2 ngh (S102)809) (e
(VoY e a9l g 95dg ¥V oVE ) Kan 914U g8) sl dnly (glalobus j3 (635 g (golaml S 5elgST (slodly (Ko LSS

Sl OIS Bk &S Qe B9y Jleda (29)1> QLS ol (2 Sietee &0 (35 55l 9 (ol £ i3 ol
L 598 @Slhe copl 3939 b (WA ()b yalae) Conl o0 Sitne 598 @&Slpo (09l 4555 VOA pScawd (V+VY) } 2MS 4
2948 (Vb dlwl A 9)dsg) 0pglatesin o pde i g ul8l o 0 0 55 bjie (i i ol
S (( VFF) iy pian doliyy 96 (VYY) (69l g ple (VTAY) Codlo (IVAYF) Cunnjlae S slacusluw ylas
wblis y (VFF) dadgn cJos ol adis o (VF+Y) (glie cutel lin il o s (MVAY) i b g 20yl LS o
0o SAS1p Jld 3990 (o3l sl Jb opl b oasyls a8l il (o)) (sloe po; drwgs g (sjluioden sl
Oljg o ©lj5 5558 Bl ©)lig bzl 5 b plie plojl pazen lsie ple (LSS CuS 5 adlio
sl pogad (iS5 e el (S5 (3iel 5 ooy el

!Mpelangwa

ZJouanjean

$Zhang & Wang

4European Commission

5Zhang & Seuring

6 Zhong

"OECD: Organisation for Economic Co-operation and Development
8Folke

*Heirany & Kolahi



04 S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

oS g By (plolid dlex il il 0ABSSE slaacs p I 08 5l (S g olpl 0 gy Sladl g
5 098 0 dlge 5 (alierdsnd sla Shg (YoY0 (e 5 Tgypat NVY (olKen g Tpadl He0pe) S05ol5S]
(e 5 (S 03l y8) Slpslo (gabaidl gl Jelo g (Vo0 (olSan 7d) (oo Cudpne 5 sl oV VF (oS00
8 clie 5)50 o3l s pdydeles 5 SEML] slaailols (giludz LSy 03l (GlheSs soren (Blus (lo (il 53 (V-0
SIS Slopjr ©ygoh Ol lyz g gl wadlby Glise «SO5sST 3 b )b glaodly pil o > cunl a5
b cuslite o pde) «S3lsST (SlpeSor lamblly 42 ST Slasls (Seal 1) lpd (e (S maoal 9 oo
B il s (nl @8 (sl (balelo (g S o g 030> Jol5 selgd ) pdial) €ygoa0sls (SlyaSor g ((tj cud o
05555 5 Sllee Cgn )l SO QB )3 Ll 58l (Yo VY (o0laBl dnmsgs 9 5Kt (ylojls &+ VE () San 5 a5 48) ot
] ole CoguiSals lizmat )l alS b,

calsls 5 ooled ecsloals «SyiglsST lel Gdli b plsiee wigSe o col Gl J3l gy (Lol abs (ulul ol
el (Phb adlhe ol Ban B8 (ALl Glpl @lhe 29yl Gl )] o) Sl ln el )
Betsg) s sodls (glulialyon oy 5 b sl ol e (sl QLS 555 o5 gommsls S433)s51 (o5
ol (65 ol S)) 9 30 b )b J S (Jgazme (2bd) Sl ()l g kST SS9l 8 i slagl b
1) 03l ((iBuSS (slaolSS 1,38 L o cunl SIS 5 somecs lane 3,50, S 3Bl (ingly (eolis 5ygls 298 ol
S o it G5} 0y oLl (g pgl el g (o5 p0 slapimssST o)l e Sgm sl 9350y )3

P9 9

oS Jn dragi 5 agado gyl (A 3,55y b oSl (S Cunle a5l g 3 whan i )55l g,
Jalo sl wiapllas y950 Jols o culjlginl (lals porin (gl 2o o slue g GRgG (wlid by ol 013 pls]
i) o3 symeosls 5 Su3glsS) aSn gl b sl sl i g 55 B o sl 5 2L
«S25eS1 bl 3l 0905 g Eedge latd)ple Cunle Jra 3,09, cnl Gl 9 plpl Elpe 295l lals
Sl s 4 psls imgn oS el cd S O )go pomaie (6930 S LB 45 jemmennly g ailyglid ( ooles ¢ golail
133,509y o cmlio ol y3 glad g alsd Jlow (e (ST sla by jl skl sl (g e g (ol g2l

(VA LSl g J5u)) 298000 Cgmime Gighy Shial &) (ol
o555 S b by oz oyl g ade (535 o ol B b ©lodl wiepllss y3y0 a5 alpo 3
Web of Science ol Mol pine SleMbl coll 0 ole mlie gorgwe b pbul og)b LS )55
oL yuien Google Scholar 4 Wiley Online Library SpringerLink ScienceDirect Scopus (\WoS)
WJsud Joo5 0oly SlheSs 09> 0 ale Y955 o 31 b as pll Civilica y Magiran SID Jols 31> sleMbl
Slagleibs g andpiiio Glagh)liS ol clodlie 5 o938l 293 s Gidsy (53l 0p 5 SjlsS] leS>
dnogi 5 (5 fSen olosls (WHO) cdlige leer olojb o(FAO) oeia Jlo (53515 5 lss lejbe alool lallo
55kl a5l olayles olal p mlie Gl BaS wyp 55 piee sbdls plo 5 Loyl adbsl (OECD) (salaidl

'Hassanpouraghdam
2Ghafouri
3Farajpour

4 Dalir

SCreswell & Poth



180 & o3l I 0599 ¢ s wlio /0> P

bls)l 86 lie g 45 plol oS (yie & (g piod 9 (BUB(Dg) CusS ol E9d90 b puiiune L3I pinn (glaalne
(sl Saly ol oyl dnalge oaplio el o () 13 250 Bl gyt Sl | canlio ale S b o gse
D il g (IS gl el Jiond saisyglis g (55l 0 3l SlyeSe «SigleST SlpeSe b e
O yguo Sl (g lize 9 Sailes Ll cdlol slajlne (slie g (VAA+) OISl a8 sluwl Julos g syla 5l (5050 500
512 lojlo )bzl 5 b e plojlo (S Shisel g ooy cliae ©)ljg «csiyltS lea ©)lig slaasty,
slcad b 5B clapll ¢ sl lolKiws @by puds (ool Hldle slolis olul pl Lo 5l Gun w85 1,8
Julss b, 51 oolatwl b slwl Julos Dy uﬁﬁ)b okls u»))l 0pS ) @l)& s il 5 sl dl.:b;)ﬁ- D990
(oMbl gloplles ¢ b)) 0,585 oo il (JleSe «S5eST JlpeSe b kadye ppeliie 5 ub pldl &S (glye
WA gadids g gl sl Wlyslo 5 oyl gl ylailivl

o3kl 48 13 slaolE s jl ol Juloo g lusl ja e 5l Juols slaasly ay isu;liel 5 JuoSS jolaiods cpom dls o 4
SleMbl sladlobs Hlawnso ¢ 29yl LS o) o, SKidg olSKiily ole uL.tb slacl Jolis 5 5 axols> .0
lejlo glojzul 5 (onb lie lojls auliny g g5yltS Sla <)lig LolidylS 5 lppte (Sl Jsoo 5 SIS
Solas oje> Yled g lag o slaadloul ( BaiS jolo i il s wb ((sy9ly8 mlio (o9 (slcS b g)l> 4 lie
A Pl?u‘ (Y'\()) Yuyb 3)3:{9) u»l.wl » uﬁ).m\.]}lf UP9) )‘ ool l.; 9 RVLRTY Cygody Lﬁ)*f‘bw Dy Lﬁ?)b ULQLS )1)‘) 9
Uil g 555 005 Co e b ()38l 13 d0y50 ¢S990 aast ( olyal b ele aile Jold o5 s Olesl lae
rols ey o ol goi U wizily cS)lie (iagh )0 0pd 185 YO £aemeyd g 29y alS JleSs Pluw b
(Bl asbl gylas pludl 4y oliwd U beaslas auld el pendl cogad idy g dlyld ol (a3
Byo 5 05 jotie L oostie sboiS b ladlgie joels 4 Lis slaodly dindslas sdos isy pll 5| L 45 sla5eSa,

S gy 3l oolatwl b 5 s sleolSys Judoo g sluwl Judoo bl diepllss jg4e 5l Juols (slaaidl pyles al> o )
bl LB )3 s g zlyScin] ploste 5 S yiiie (ldadlie lunl cdls o cpl 13 (Yo VY T 3g9= y0ussn) Bad 3u85 gyl
Sk cacdloy; o (ool SleSs (i)l 650 SlpeSe @il SheSs (S59sST SheSs Jold  SlpeSs Lol
ook i Lol 9wy (egrde 4kl oslitel b beadlse cpl le Ly crizmen wiad (adglejle Jlom
(2l CleMbl alols ylai (abaig)sld cog)le cul )3 b (2hb (29)h S (53] 0o 4 )bSe Cupte Sl
oinb o Ll Sblg Jdoa edlo ) opl Ol 6ab 48,5 s )5 jemaeodls ShheSs caluyp) udS linl Glgsa
Ol ey (oD 02255 sty bl 5 e (I3l dmely (gjlod bl § oo ¢y (SlapTausS] sy,
NNV XN Pl) €8S O a0 dalad (s (65 el | Sluidy 9 oduzn (slaodld Miawiar Julod il o S5leST
oids Judody Jaae Jluond 4el)38 g xS (655l8 pizmon VoY ¥ VY VN oolail drwgi g 6\ lojle

1Scott

2patton
3Saunders
“Dixon-Woods



# S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

8 dxgi 3y90 Slpslo (sl )il slaiel yialdl o i g 3ol ials wuildp Liie (6,080 ¢ Jgame clol peudi ;o Ll

b S
buwg Glpl ool klps b sllail 5 12l bl ogrie plnudl umale Jla3 I (ooloidy ©o)ly caled Ay
oLl i badlie Gle bl ooz )l jlslo o)byd (08 (Mol llas cals o cpl )3 0l b)) (B 03 51 (29,5
s 3 9 (639105 b3 e Capde 5 6tk 3 ol )l 5 slwerly bl cs)sls (slaplill (ooles
D598 (Blg bulpd ) ool Jae 2p)8 Cubll g (g alg) SR carge ALl cpl A Jlosl ol ol
0 5l S i sl il sele Sl il 35 Lol (fmgsy S sl srlel ]
B3 03] Maidgn (SlyeS sl mole (298 il )9l g jgore0nl g3laiBl (o3l «SujlsST olal giludn )LSH b A8 oo
aols Sledbl (Sl ol 3 o3litl bl (g5 Sl @) 5 958 womly cpl S Gl oyl @lhe oyl olalS
Slgs oo 9 0> 1) Mabgd Hpuoua pllas o 0y (gbadyauild ( Jbuzwd obdy sladilolo wdly Lo (g58uw ¢ g9)b LS
235 )18 o3kl 3)90 059 (] > Jgtae rolliws 3)Shos bl g el sirrtelp (o) liKlew Sl (2lue Glyis

basl

(2931 GBS i 31 0,550 500818 LS 39155 S 105 il SLBRY 1 g sl Slat Juloi .|
S i b g 0yl LS dswgs sl and 90 (b ol lis olpl oMl (5000 (wdYL dlwl (glgize Jdow
lcwslan? Wle (M dluwl .l ond a5 oyl il slasBl 5 oMo ¢(55y9liS” (sla g )liiwluw j> (63 pnly (sl jemco
b)) (Boi> (slie «(5)gld g ple I slacwslir 5 «Cadle I ol diujlaze o (b lie S
Wsej > e Spll 86 pl d92g b los ) ool wlplo drngs 5 CooMls )] i) Slaaslopw Sl Bl (gl
i asly (gl )y (pizres Wited 0pas) 5 oy (2bd) 9 GBIl slhable gk el 0dly (SleS
S o il g (55)9WS (590 00 S ciadbgn Cgd 385 (gl idgy AISS 4 ST a8l ol e Ky
(i B olSgy 5 oo slaodls Lasy ol 5 g (sl e hlas S5l Ll 0 gy lyi 1 it
St g 2 bBlis  odas ooty 35 € it b g sy S o A (s il s 5 el 93,55 i
Olgisas 1y 03y g8 5 o leMbl b sl wals Jols slad bl «leMbl (s )loano 5 0391 35 yoiie (5jlucs 5 o
ol 03185148 siopllas dx g8 3 )90 0,00 ) Kiadigr Copde oS loyj

9 $rgliS Sl ©)lig el rewlns SH 53 1Sl b 2l slaelKins (ladely (cw)p 503 9w
oleyd cubligy &ljg sliasl & Jlo 53 g S0t (g0t S e 5 Gialel cbsli> yy (g)lassl 5 anb wlie lojle
395 45,3 15T g llas 5 (LS (slag)s  )llas g odyglyd CodeS S5 o staal 5 )b 5 13 (ol 5 (S B9l 5
ol a3l (Sanl 1y 00565 JolS Sbd)y «)bw g i S gbaosh b oalig, Lice slaosls ol basy gy
Jos o ©ypod 39290 laaibols (sgias Sisn 5 Jluomd o5 slwl )3 oAb s iy oyl 3529 L (ieen
Silis Kby Ghigel 5 ooy ailiae ©)lig asigliS dlea Olis i aiate lasle ple (S ol S
oS mmes IS S8 5 (6 S3lse ge (B Pl g )l o e (slo St ikl (o (ylojls (S oS oo
Lol 04

SSe sl s Ol ol ) sl I8l 1y ool 5 ol SIS o ooVl Sl o g3a2m03
D5 5 ol Joles i =1 (s s ol (o oMb Sl 5 03l yaSs gl plls 355 Y (il 0335 S
LBl cpl o)) 00 Copde O (pe slasyalid l dgaome S0yt —F 5 Joime soKiws lo 031> 5kl



180 & o3l I 0599 ¢ s wlio /0> Al

0,205 b Cupde S e olasa |y oold Lo (66K p e jemendly SG5elsST SlpeSs pll S il g s
29110 SBLS i 510 503 5100018 S o151 i 105> (slaaile 3 Sla (ol Y
(isw ol b o pae ol Glis GBS Gl 5 YO sleelBus oo g (Mol e oylos dued oo colosl siepllss jg 40
5 Su5elsS] — Lelamnh sl S wiajls 4L g o e lpme 6yl sladeliy b e blis cleldl L by
Ol 31 Gt 025 Culige wmd o (Lt s 0)5 g lall i (e S ()9S )l (g el Cpgmnly
$8) Conl diunly S slaslulinl 4 oainl 5 ool (Simlen Lite Sbd, ledbl by cudlads 4 gy oo
lwod oopl 938l (YoVD (o)) Kad ¢ ' K ¥+ VF (3lail drwg g (6)Ken lojlus VeV (o)) SKad g S VNS
] UL...;.M»I?M L;eUéJ ;,Jls 2 u.cLo.ol 9 stLa.‘.’B\ ‘&)9J9§| dl.a:ob‘b o) ‘D)-L.u-uﬁ o) et.n )'] )lAilg: é)\bﬁoﬂd LY
(VeY¥ ‘u"ldlufu.f.di)

) Jgin) 1 ygome0dls ST (oS sulS iy YV 5 ok der D el il @0 i gy sloaly 3.l
Sailze 3,15 55 305 e aplo e clilis 1 5 sl 0,555 IS (6l csliages n o) 15 595 (S oS a2y V=Y
«So39098T cud b lio g 6yl 0,00 o e ¢ ) g9 5l Cblis ( aub colKivg, | cblis : ol 4] 4Bcan
sl Gyl y0 000 5 (Jore zelgs S jlie g 0ulBl i b 6y 5l ¢ potine SS5e05ST Lol coddics 55 (slaptumwsST sl
Gl o)l 5l (BLS (udgy Sl (Se il 9 K381 00 byl ST pilne (i0 pl 53 jlok Co e Bi9
(Y’Y\G ‘LJ"‘LS‘U;’L';’LST HEAR ‘%'}91 9 9)'219 HEARY ssﬁlﬁ) Cwl 390 )] OSSR g (GlS) L;:L.é‘)» Sle M) LngAJLoL»
(59lyd ( Jool cusldy g b asS (gl ol g ololis jl ddls A ,\.:» RAEIE 7 W SVC SRR JOCES .m: J-Y
iy sn il coge aails oyl (Jab il 5,8 0 2 3 1y el 052055 5365y 5 (2b)lil sty b S
Jlail pilins Hal Slpslo dswgs 5 (6ol 6] .l ond Lite cdlol jlal 15 (o)lads 5 cudlads als @l
TCSG oYY 3l g 93d5) ol (Madliop (slany Il b sudate Jluowd (5 sladwlis |l yanl g 00 JS SleMb
(Y70 (Sl cailiny flojlo ¥VY () )Kom 5 Sor V¥ o San
(Soleyre g Cutel Womio g CuiS pensd dodly (gjlud kil i s oxl il 10315 (S poSs ..\&: Y-y
&l 9 CuSllo oi> (gjlwcdlads o 033 yas 43 > Cu e 0l S ()l ST sl w0sldlyd Co e dadilobs (6l Jolas
oy e Syiie gladlslisl sloul (VoYY digyl amumeS VoYY (olaill drwgi 9 (o) lojlu) Cowl ool
S o 55 el 5 el 05: Sz @) sl b Y (5 st (B85 5 2] sl S5
Sl o wpalyd dlaiel LB g 3 pase e (gylome b €odld
5 b e (lojlo g5)gliS e @)l Joli) ol > alp g )liStlis galye 205 3 g3F (Sl poS s E-Y
snt o) W5 L clbadlge .l oaelon] ()5 cilge 5 csloy U35 & (lasslas 5 (6yslyd aalio iyl pmo e (sl JSis
9 6wl ¢ 0555l 5 oyl pllas ¢ )lais 63 8 Hlie o giue Blad s ¢ Kiwd po (Sidlon 1l Wl )le

1Singh
2Yik



al S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

dpgpungl) Conl (awdiz g (1ol SlyeSe 68N diejls Lisu cpl (adlele . e3led Cud )b s g 42 )LSG (5 S pulais
(VYY (oolaidl drwgi g 5)en lojlo ¥10

Llud ulw.\mly.o d)jr"“’“"-’ YL (_;)LJA-C g JL.,oob L;Lo.sd”t_é JL:{"U": d)gw ‘_gb’o»l.w).g) REY) 0-Y
Eo2 ol paonad luiidy sladilobs 5 Jaase Jluswd doli)38 ¢ S'ols 60505 @l M 5 (o0l bl oyl (5500
N3l e Lo jl 1y oS slaalsS ol g i Jloe (S 505y dmolSiing, S5 ol (lSel Lo yslid ()

Elye s SRS b5 ey ssomansls o3 S ol sloeilhe 5 ol Y Jgin
&l o P o ail3e Ky
b lolliyg) 5l cblis —

st 98 cBli> -

o381 cud b Lo o gyl oy o e -
o1 58 piss] slol = Sjglss] Jhas>

e 215l 5 S3gleST il -

w8l s b )55k -

e O

oyl L ladisS gilulal § cdolis (plulis —

Sl culis 5 g -
el Spglaen g cutlyy =
OhlSer o cutpwly (VVF) gl (YY) o )Ken 5 Sy 039381 )l sbml g (ggl,8 - i) 0 ok
(V+¥0) ghen 5 (Sloj (V7)) jlogS 5 Lile (V417 oS S g (gilen il -
JBg o> 5 (5SS cgibsinn —

lyslo 5 aylog o ob,l5k -

Ol 05255 (6 S

aodly (g jlod lusliwl -

osls jlsel g Come wudS pondi —

o  Silo ol —
5 Ol3lss (VYY) ol dawgd g 5)Ken lojle oy S s
SeMbl sladilobs 5yl Joles —

Loyl CommnaS” VYY) Ll 9 SS9y {(V2V+) o, 03> gl oS
’ (¥-7%) odlalyd o e —

Looal> 008 ] S (g pdypoyiod 9 (5 15 S el —
ol yoe 45> o ke —
031> (g pudl)y 5 Calgiune Sl —
2Kd iy ) g (Sinlon -
g § Cylby Blad paud -
&lail drwgi g 5y San sl (Y 1F) S <(Y+10) p g yiuws] S5 a5 s 5 ko N
";Lo Sl (7 ¥Y) eSSl 5 byl el pllas — S ans
Sialon (g2l g (6wl (g WSl =
6l Cd b dngi g (giloially -

10strom
2Bandara & Katukurunda



1420 &F oslad F 0593 ¢t wlio 0l ¥

&ilo oy i oke0 483 es,
(GIS) oldl e oMbl wlobs —

) odnlie dl.bb.)‘.) 990 )l U‘M -

Ll e il -
S g0 9 S5 (VYY) Kilg 9 S5 (Y-TY) o)) er 9 S Odle (6550L g (Eguan o = ()l slacsly;
(VoY0) o)) SKor g S5 Y+ YF) Lig,s8 518" g 1)L £(Y+ YY) 00 MS 5 (gl Ly — Jlzus

Sok oyes; -
e Jiis a3 -
SRR ‘5&))%4513 9 foaons uw dlM}Lol.w -

&150 29318 QLS (351 0,300 5 5920031 S o o5 (1 08> pllis (1 )b ¥
Goloro 5 jaods LU &lpe o)l LS 55,0 00005 gm0y (55eleST Sl S pllas (glaxe 3l lis laasdly oo
5 o ) BB e sl gilo @0 1)V Jgio 53 00 dymn (bl s 0 plojen 45 393 (sl (cleSed 5 slanY
Mk b 42l ©)god Clwluw gl g Gl w5 €S e B € Sl Laosls s o Ui Y JS
sl 51 LB sla Jeloo 5 2 )luilisl (glaodls cyrine snlsd 4l ¢ gabaie (sl gl (slise o 45 (2000 roucd y
g 50

o |y e oM xS cae 5 Wl ) opmly 4 18 o sacuslow 5 (uiled sVl bl (g)lose pl )3
(39155 03l o (595 By 5l (6l g oDl 555 3Ll (Mg «Su5IgST (slaoals ¢ Slilas paw 3 S e
oy sladibols 3k 5l by Jlow guls Ngd e Jubv (ngh slac)glid jl spSose b g oad do)lSs 5 (gjlod, il
5l eyl g Bl plas 85k 1 e 53555 0 )8 Ol il 5 e se lete Sl HliB] )3 orencd
D35 o 1,8 oolaiwl 350 (gdm lapaeual gl (gl ((5,30b B S B o g odstiw brculuw
cblis o] ol Gua g 1m0 JSt5 1y (ooletiy plls sl s So3glgST (SyeSs 1850 5995 (Jl oS (5, 3 -V
Cblis o oladdlie oy Lt (aghy (el .cunl glye (29, (LS 150k (s)lbpo e (el 9 (e oy |l
oIS 5 SapugsST bl el )l o e « ST5leS1 3 Cudhls sl ¢ ) £55 i (b (Slaoliyy) |
Hgd e Dgume (S ) (pl polie (e (e gelyr S )lie g @aldl S L ()5

Cumdy (2l3jl Cudsls «SJelsd Cundg @355 Cunar o515 daaigS (ST ol S5gleST (slaosls (oS ) cnl
slise loodly cpl Wgd o Jod 5 (55125 yetie g0ty ol Cumlus 5 pld (gl Ltb (Jluslis (Sl SE
S| (3l Cundg b))l g cblis g Lol loasly cancaglyl ()l e (sanaiy «udly Slre Cud )b s
Sl (e slmodls yy rbiie sl b (228 oo ygly 2 ST (e & (e sloprens cnlply <, o )l
(VFF ol mimes] 15 o8) 39y atmlss gzl S5965T 4

0Ky coodl el (LS Jids doyd dadisS 2153k &5 «SjelsSTap cud )b ol o) cul g8 o paS L
ol g cblis ) (e gelg S )lie Gl 9 (LB 6 )l (il Gl S poyme > LS Cundy
5 wimsS] (Spglol (L8l dmollityg) o 55 Sl (oan dylopus I e cllin ¢y ol Sl 3)90 (2g)5 el
ool (29l (LS Sl (6)ls o (rwends
S e ol (JlyeS 85 1 JUrmd (S8 59U8 phursST 9 (o (S5 ¢ T (g loso T
S5 € oyl kS ools Lo (goSu? 1) o] (655 p0 dtd &S ol €0l yle (g )loxe?® S & (slo i 00l slolSL
w0ddlyd e oS ide slad libis] CueSls b bl 0gd o bas Joie dlg o 55 ooy oSl oSl > e e



#0 S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

(5olaiBl dnwgs 9 (5, San (ylojl) 1518 o ) )8 (6105 paeual Cuodd j3 laodly codds J 35S o yiwd sl SS9y 9 (sl Joles
Migdi s gjlwodly Ijdlen
S5 9 NN sl yskd e disy sk 31 B gjle al DIBEWS Cajrte g (cwlillodiar 42 )l ol o
Glsr il ooy oamline (slaodly 5 590 3l iomiw ((GIS) olélas SleMbl sladbln a5 & )gopls S o Jos
5 JBgJes «5yg8 & ye > sy dlaxd Sl Jpaze (K58 9 () ol Ll pd ditwgy e dare (slo S
.JJ)‘L»U’A &)J)'Q L;L:bJﬁbé' o3be 9 4>)L5\> ¢uf&)’b)f. |) (o> Lg)iw 9 )97“0&" ol )'l o%}] >
rawlis jolaidl b (Jaase Jluzwd 40l)d5 9 (Ssb 00 ()5l :D”Qd} u@M 9 ol “_g:;w)l{.:.c! [
ly (cuslyy jome 5 cllol aleS ¢ oS du’dy"}i Jolis) (Madliys 5L U olRiug) 5l Jpamme pumno cpilpss LSS
(VoVV dg)s 1 g hasl) a8 oo pdap5) 9 (omiw el
oz sl S b pdle 630k sl Sl 5 (sgnan Sign takewigh (S3Lemenal § A iy Judod e
9 Sl b A8 g0 82y 5 mronal Gl sladilols & 1) ailin i 9 (iloo @l il 5yl sladsg) 9 Sujglss]
VTV Klg g XSl5) 29 Colan jomeondls g dalads v dio Mels Olypte ol cloladl
3 oy sladils (oled o (Sinlan dbml 53] 0285 e 5l Bum 105, 0 ey (SIS S Y
Jold Glnl @lye 9l GlalS (55l 0 ol i (iaghs bt sl (oo Bpan U lie jlcblis 5 (glulid al>y
g oo Cupde  SleMbl bl 18l 5 Saie &jguods Cdel baadls -l Lol

2 Nad o e ;S0uSG 4 6558, sbailbols g 03y Lo (55K Boyb il 0po; saails olos (ooloiin pllas 5
oals wudlads isli8l Coge gyt s dg dales 60 Sa, LB 5 cud OT yor &> Job > A ey ¢ il
(VY0 o)) Ken g Ko ¥ VY
Slen il ol SleSs a5 08 o Sl gyl LS (55 6y sisul b cunle 1 g3 (Sl oS S, £
Cuwl 0 @3397 (8340 o lojlu ylee 055 (pl Co e a5 0 Lid gy (claadl .5 IS ilisee gladlys le
P9 Dgue S0 il Sete Jl (S ((Kalen (sla)lS il 395

Slig 0yl sageds 1y 0oy jl oalitnl ¢ Mg 43 > 5l dSu @ Sel Cuygele b canlite sl o cealoidn pllas
Jotuno 3yl Lo lojlu ¢ wlues sblio 5 s g0 slaodld Jotuws Comsj b cblas ylojlo «ylod 5 (5y0l,8
At (B Oyl sleesld Jetue S peS g (6 p3B g CursS (gladlailinl

!Ducuing & Reich



150 I o sled O 0393 ¢ sxul wbio Il ya > 44

5 e @elor bl oy ladsits bl GeS b (g e daolliily (g ol HUS 5
il Cge (Sl Sl cpl 5l <8 Lt oS plas )3 00l B AS e3litl 5 BB lyicds 50 lagslas
A dalgd el eyl i)l g ools Job5 Jurnd (68 s5lge ialS (ooles Sinlon
x5k 5 iyl il yatus &5 2 S 2929 (Oloniey s solote (S Swlew (6 853L 9 (2Ll il 0-Y
Sasld g odd il jetws jobd (pde 5 (635 «sdlaidl (SielsST slaodly (olos ad 2 ol 53 sl b
55,5 5 e Sl )3 meens iy slaalols b 5l osls oo 5l ol gults 1595 oo dsslrs pllss 5,Sles
DS B 2l sl dge g hasly (6 )S5L dacusbiw Mol sl

ool ot gl Slaal 3055 ljne 4L 05 05 293000 plin Camdg b)) & Byo il plls ol 3
oeloinl g (oalatdl BT g olaigd S lbe paw dmodly CudS (ool (Silon l3me (B3] 0255 0, SMes ¢ ilis
Gl 3B 45 355 0o b5 02550k 5 (el oollss 4y Ll pllas S 1 (SlyeSs i cn D9800 (2] 38 sl
2 OB 5 i) 88 Mol jotne ©ygoas 1) 355 slacuslis bl byt il g L ulpd (e Sy ol 5
ARSI
sla2s ) lasserme ggmenls SujglsST SlpeSs pllas il 3 Sl eSa olaS (g3l sy 29,5 -V
e gl e oS Cadls anlgs olan a1y Sllos g (530l
farmb ailopo 5 Lol I oo cblis -
(S5lsST 0 )b b caslizo (515,000 —
(Sl Camdg by g Madgr il -
4SSy U @pe | Jgpare JolS (650 =
(Y ganma o] g oMl asksS (5]
lome et Cadldyy o B (il ials -
(ol (2955wl g bl il jal -
il loolSuss (e (Sinlon cogi —
03933 423, I3l 5 (6x9l 8 @lio dawgi -
(Sle oyl 4w piwd Jubus —
Blgd pr (ire (6 S e I (Sl —
(FpSe plas pestune 3500 9 (ke (553 432 Sl -

Cuje NS (o0 Bl &Slye (29)l> QLS (9))) 0y20) Madgr Cupte Sl a2 )lSe (292l o3ty pllas ggerme)
b loyw jl cblix Glo K9 dbml (S el sl o3kl BB (s &y 011y slaosls Joas o)l cnl (el
Olysa Slgi oo &5 Cusl daled e bt pllal o Ll 5 (558 Celll g cublad Ll golaill dnng
235 )8 edlawl 3y50 oyl 3 payl LS SleSs ol 56X

tJanssen & van der Voort



% 9L £33 | Ol &1ie (2818 OBLS 35 0 5303 39700818 &G 5olg8 | Sl ok Dgar sl 1 ob

Goply @Y N o il g oalgd (AwYl Slinsl Mol sWaaliélss g Losjlastiul
L AU QUS (5,8 Cug> 8ALSuss Sl g bosls Jols g LSimles
oladisd g 03l ilie 5 = P so>9)>
ke[ gjSpo dius T
= =< g oS e cle>
& obate ( B (- P r ———— B\ ° A A b diloyu g
= A . —1 (1 0
S s & S (o) o & ia | § e
$dg S5oloS] ilyaSs | L 0313 ilyeSo .Y 0315 lo (595 oSl F | L;:j,lb),.aij‘)wvbl G ihas> s || b il v by
Lass| ; Gacws gp08 | 5
3 o 3 o mboals || demwests | S ) J s
S — [ . R
et S gools « ol ladilze Sy (65 A) lag,9ld il 0255 Jolye Ol e i)l gpasls
aigS AiSly o : ’ o it o e e A Jyans JolS 82,
&l . ) St 0313 3dgi « ©gole @ lans .+ GIS - S Siss! o ‘,::a &lie Cuady
. ;J,}‘:' §5ludlailiad « \staosls Juaile | | + 6631393l w;:"e: 3 wRab gl lojlu g ke laal Gind ° Cuodlas asdsS (55!
< g Bl 4
777777777777777777 Y e ostihi e T G o300 alp o || || oo gty = i)
'.‘.‘ olakiss [ il § Gl + 4 2 2 R Latea ) CudS i3S & =) B 0203 3,5k 5 s als
OISl el | o u,’.)b T[] st isas iy b | | Seopbme s ok e Sinlan ® ooy cudlay
Olsde o ";M-:. Sileyne g Cusiel » R (A e Jiige> ¢ i e pleils 0313 S "
L) et X0 s CashsS (91,8 33 ¢ » 0alsgUS g sl M Gl + Sy e E sl g cudlis
obleyee o sadidaye hsle ks « ot el I | ostesciiail z
o : e o®s e
e s SALIJSIS (i ¢ st [l s oo 08 Gpan b e | 113 5 inlan
iy 135120l « - =3 o n 2 g 2 \i,6
olSdmgyy e =g poasd Gy gladlebae | || ), 9 US, atid bl sBUSES s o ) &LT udlﬂ
sraL o sty | g Byl gne Lide 5 d 03938l )l s
ogas ik 0303 Jol slaylatial T ] 3 o el Bcatos ol
g (Basby g ) z
@ sk Juges
—_—
‘ /"“l 3815y e (535 paad
byl 84205 55 ©lebl g g 0315 By i e
B N ) JaLuis 33141
S BRI R @ wi b Fo Q N s
0313 3 ~ S g Ll i)l 9 Gl X
= a2 S o, P ol & ©s9) | = Cal ol n RO RS -
J | = sl >
L

l —p Slelbl g 03l gly>

/ | =P daugigsntid ol
—m | S
Sap 3955 dil>

&l 9 QLS (b))l 0y ygomansly Sp3desT SlyaSs plas agro oS JSW

 CR—

S5 AR g

L‘B).«o b o)l lodiss 2gu (! &l gyl (LS Copie o ol aiue dad o olid iagh asdl oo
SlyeSs w@ild leSs «S55elsST cblas oyl Wilgy a8 ol da LSS SlieSs pllas S5 add aSl cuns (559li8 Cudgase
sdos yobas Baojon (pl 5l S p» dgge Cundg )3 S B0 Ngn (6)5l8 a5 ol (Simlen ()l 0y
Sinled Cans ), So5L  (SaiSTy aad o i 55 ol (e piunwsST 3 sadplul Gldllas aiwa aeolisS LIS
YN o hen g 5L 3) sl e sl aub plie 550l SleSs pae @lge j cslaSus plocas! ludb ¢ oy
Cygpd p &S s milio o ppde g eS| SlpaSs ludl b adl pl .col oblas glacuwluw (iou 5l ad dgime
(o) Son 5 aSIgd ¥ NE (P) Canl gupn )b 1ST (laSis 5 xawsin @ S SleSs 4 sy Cupte 5l IS8
Solows pd il dalgzs B olal cubli odly  SlheSs 3935 ot S55e)eST cbles dad o oyl adly Jbs e )

SlyeSs a8 Jbs > s o Adgi (gl sla 5,55 as b 29350 Cunsg il (sl Ls),o wosld ¢ b pie slapllas |
() liel B (gjlodlilinl g adgi 5l o] yoe 4 nlie oled 45 395 o0 b (o3 pmaly al))s G 4 03l (jgomendly
e 60509y iz D9de Copde SheSe pasuie Jpol bl p i)y 9 Sl gyl ST il (glue 3
Jhatio Copie 5 ()i wlw 4 e JEle SO B > (ool g (eolaiBl (S (s g «S55edeST (lodly D4 o
e wjgnl b ppagl Able (Bpe 29y ol S 35)) 265 50 Sl (sl Ml gl yiixe Anlgd  lapaes g Nigd



180 & o3l I 0599 ¢ s wlio /0> A

5 ser el @l by e ol Clasuie wulyy by 5 oloj by jeme 5 o) Mol
y dgacs jo (gl Jloms doliwlid o slm) 6l (B Jos oo 5 Jloin] slo Sogll ugb) oljee (olondynd
aseio Lia b ladgl odle (lica aSlh 095 c0d 4y (5l pli ools (lyieas Byo Jpasms clls oyl 53 3l po a3
)t S il g i o clasgS bS] Jlais] jialS yous csly ol b dalgd dd e (0 Kay cubls g onsanl cuas
direj g W3 co BRIy Hl s ool el 5 U slaatja camd e (I3l GBS 5 (e (e ik
5 bl soosls meead «onl 2 (el djlese wald 1) YL 3938l (35511 5 S panss slalil > Jgame g3
S oo o |y (51052000 (ool yains Mol g 355 ik )b 15 5lo il Chls s ISl 0l g) Capmidg
o)l Lyl 4l 5 (olaiBl dawgi 5 (5y8en Glojle laduog 5 eges LiSu o JleSs Jaol b bl o)l
9 SiuS9d VYV ¥+ Ve ((olaidl drmgy g () K0n ylojls) 5l cillas laodly ol STpdl 5 (gl Joles ¢ gjlod laliwl
(VoYY Loyl yammnaS VYT ¢ i,

Sa> by 1y (05l 0520 JS Wlgn & A8 e I GlyeSe (5] (Slej ool amd e (LS gold Julod K05 (59 ]
g U g 0ad JLI boaisS (gl dal o (lolid alsyo 5l ooloiudey Jio 53 €35 o) SlpeSoP dmy (> (e @
g ol wuaS o1 cpl )0 b oo dlasel Jguamme (6558, ¢ Sl pdlo o Sb)l5l (gabaing (gjlod lusbiol ¢ gy5ly8 ccuiils
oS @Sitng, S558T sla Sy oo byl g 350 ($358) 5 Cu 0255yl oo )3 Mgy &0y Jgpazme Lis
ly (31> 039381 (85,1 9 (Al (oBg Bpls Wli e 209y (l dgr ales Sl BB Jguazee (ool (3))] g 0350 o3l
3 3] slastagy @l il el 1y Mallge loylil > lnl SV game 5550 s el iomas 03 Lol
Mk b Y gae ©phcl) @) sajligia Jl (S 2l BB g jlub (855] (slve o) dnwgs and oo (LiS
(VT et 5 Ko F1F cilh g (e0latdl dmrsi g (6K lojls TNY ¢St § ,Sss) sl Slas

s gl (93165 eS> (pgis yyomaoals Sy3glsS] e i oS Cunl ol Sy iman gl (slaasdl
0 p2; 5l (i s olusd ya g 0ad @8 e slaglejl e (29) QLS L b pe slacdgine pob Sl 5
s 395 oo S5 5ols (el ppancs g Sinlod Cind dd il _isKanl dmosls S5 Cavge (SASTy ol S o oy
O paasS Clgiue bis yad s & Gl sl lgisl Al SheSo 2S5 e glra (odlerin
Sinlod O)gody prouas 9 3,105 0 STdl & Lol plo b (asuin o S cojla 50 1) onds luliol (slaosls
a3 g ol 1) (SlpeSe pllas (LS 5 WS 0 xS olx ()0 lg0 jl ol Pl Lads (v LS Lo (] 098 go S
(VVF VY (oalal dnngi g 5)80n plojls) Consl g (laSd 5 (rawriz JlpeSe losl b a0 ]

Gl Lol S o Wl 1) (SlyeSs pllss jlusiallys (285 (6)5l8 sbacd by wad e LS (romen Siaok gl
$x5b (Eghas (hgn il oyl 93 5l o (GIS) pldhir CleMbl ailobs pl5 olacs)gld it (JlpeS>
(JHo5 (65918 el poranal sty slailols g Jguamo Jliomd 4ol )iS (Sl 0255 dlo M8 s ) SL) eyl
5l ams oo (Ui Ml ©laps Sl onl b iiS oo w3 1) Waosls Sl diadgn 631550500 5 (63585 ccsjloda LSy
035 (o IS STl iled danailobis (g s Jolss codly (glad,luiliv] o e (pg)l> 50 &S Wb o Lil38l Sloj o gy0ld oyl
oSO ey b nlgs Wodld woes yisl5bl coge Byo (k8 «ygo ol pub D g 4,5 54 (ool (6 phicalsine o
(VVF )0 5 5 1l ¥ oYY gl (guanaS” Ve e )0 9 (5155) i 35000 1) (6 S ool S

(55 sl GyoS plls (5lome S 5a 13 0305 Lo (g9 (58,5 51,5 ool gyl ‘flw‘ clecygly S
ool ol waldl 3y e c(gjlon luslil dodly (gl Jolei ol 5 39 o g Lol dmy iy o oxiad Jlail &Y
35 yeio o&iwd S5 pd ol ¢ gylome (pl 10 il o woly8 1) it slaolKiwd pawss ladilbls Jlail 5 GleMbl
o3l s closs g Syt el bl b ) g Slo e (Bl 355 saass cloosly Slo plojlo o aSly g ol



74 ol £ Ol &y (29518 QLS w35l 0 momi) 19m00ld G jol gl Sl k> Lgzsl> 1 b
SeMbl plia sl 5l eoles Mol bas 938 (golome opl s o )13 15050 plo Hlasl 1y 56 3)50 cleMb
e w3 |y Sinled 6 e a5 93,5 65k

sbao (65500 ol Y oy yai b aSl 09 03 dgame Sl peSs il @I)Lmﬂé)m lgudg Jdo (o1l Hlats
e <6l oy i Wlo (b 293 oo la (nl 3 S o e 1) 0253k 5 bigy (ollad cSllee sla 295
S by g ool 3Ses bl ccuaS S (Joame Lide (ol «SO550sST (sla i caily s 985 cCubld o Caian
TR e (W= I CON LS PV U TRV RO SV Fegero] Fe JEN SNV S WS A 1 RSV FE SN UR v IFY | S O
S o ol 3 1y o e pllss (5 pglob I3l g Lol

oled 53 (i5uld spaie Glpied Lb ohbpey 5 e @elsr Sl dad oo LS gl slaaidl woles )
5 o9 Wb (BW, iy Baisaler aSl (mlie lyloy0 o bidds oo meles bl il jaas  SleSs plas ol
<l g OleMbl suwlael daodly cud ¢ liwe Lol bl e )lie e Loy, 5l cbls Lol LKL

OBl 2B BB b |y ol laclas (5031 g Iaprenal Cusgple daodl CudS Wi (Bl slacul
(hlSen 5 SbE) col w85 )15 AT 3,00 55 b o (Il SiaS 4 by Slallls )3 &S egdge tamd
(Y oVF QUTgSSl) 671D (pg piwgl YA

Se3alsS) lpaSn ol (6 lane S 4L s agrite Jio S o imgly ol 3 008l (658U (ol ol
shol der gy ol ol glons ) late Sy cad ol @l gl GBLS (35 ) Cuptn sl sgoeedl
Sl gy 5 455 oo Juata jS0S & ks (550 5 il 52 9 g Slacsgl ol o (oS st ) S
drwgh (el (hl 8l (Y game CoiS Gl anb laalopw | cbli> (gpSmeal Cols ) piitue jsboay ()l
Sy a4 e Bl 5 (i Cupde IS Glaie (ul 51058 00 18 (85)] 0285 el dgse 9 03938 (3]
s Sl Blye 29> QLS Sl drogs 5555 by et Olgise |y symeosls SujlsS]

51 pole Jao aSl sy sl olem (alacadgize L ol sl odlentn ol lal g )l cudyl s L
oAb digg Sy 53 g (Bly (ol 3 jein Cusl 0dd (gl (e laplill g gl el (ale Clodl glue
by 4lhe yn SIS e g ol sy e Lalyy (Il ol oati mi el 5 Ll oIS bty (e
S oo Jlai 1290 (003 5 (sl coalail «Su3glsST slmodls ST pg> il Slse yge] sials 35 0 e
(ST 4 bgryo iy sloodls 3blie (B )3 9 WlgRenl gy as 5 (530 3D B gyl )5 39 B> ¢ Jloj g
o Giliseo (cloolSid sledbl (sloailols Jlasl 4SGT pous ol ot b il g I35k £ ¢ 0395085 aSly
by drwg g S o gbadlilinl pos dadn] 8 wiineil 4 o SleMbl sladwlii 5 s lubiol ¢ gylone j3 ciglas
(oWgie daxi (leMbl o IS il oles (S1,55 w0y (Sloye g cuSIle )0 plogl copl o yg38! 2yl 5L edly Jols
slaadyole glojox )3 paastie (G958 S90S g (Hye bl > (bl Colupj aad (Glul g Jlo lie Codgiome
gy Jleddy Jaa slial Blge 105 1 (6ygld 5 03l s35lsS]

@ bjens Jlail 5 Jpamme 550y (Jlioms e pla Ll canl mre glacadgiz j (S 5 slenl Gk
bl dde Cadgize b al o 6598 sbasaly g baddawly ()l po ee (B (slp ©a0clinS 3 Canl (e SSlsST Cud o
Jloin] sl olyan gdlio 4Ysle 555 g (lS'g 2 (iRl ((s2Uail (gl g (o i st (D96l b plls (] 3108
b S g (egtuae (hgn 093 5l ot jloslial 03 (ggm 5l blioo (Rl sy ped laclled (65 JSS b caoglie

1Rankoana



1420 &F oslad F 0593 ¢t wlio 0l v

BB ae olajloin b iy p cud b o ydb 359l g dy Klg5 oo poin (Slwsyigsds g Cygaml pud S ¢ Slhise i il o
3Ilely 5 i 23 b ol Sae gim 915 392 (Sl Jluzmd a (GleSe &5 jlas o | iere 355 yoxie Sloe]
‘_5.3|)o&> &S D95 ygual ‘Ql*‘.’-;ds S e 9 L;bl.g) w_e)b sl cl.:bcg)w $ilwaslas cc;l))b;o C)/Lol 09 daaslole
dodlys caelgd lojen Mol 4 o Cuddge 5 canl pllss (clinl 51 (S s (6)9ld a5 s j> el adly 3856 jgomendl

blyd b ottt algg L 0 Oshl slpl Gojb jl g slabye pgots o il 29 00 daiy (Jre l2l Gl
Coal (&)l y00 DS «(slgS £95 ull il Sobly blie Gl gl el cglite (ooles 5 (gala] (S5 gsS]
<l 2Bd e By b paly ol G dbml 5,8 Gyge Blop; Sl g e zeles 8l cud b ablas
sls) i Linl 5 5,Shee slayadli (cpS 0 o g5 p ylas bad bl coguar baolKiws b Sinlen
o doolSiisly ¢ Jed (slaolKiwd Bailes o abl adly Sl 5 (glaSids (o)l o 2L ol opl ool ()90 o5 Blas
DS 33 |y e gelsz 5 Ol e e S JSS (pogas
G 0)90 9 Slwyjgrds (g, ¢ wyiwd pdaw wudS Joime «Slo 0liiSu)gi 0dld degezme & (gl g Db oS
skl labaly p (e g jpmeciesd (Bgned g 0dd@ i) (Sl Hlae b ooy (o (oS (2l 29d jasuis
xSl (oilge Blobo <SG 3ol g Aal B 51,53 1 51 Klg5 oo 033 5l ookl Balgms il g (guoyiawd 58 03l b o e
Col st Jgae Jlomd 40l 0,5 )18 Caglgl 10 b 35 il Bilsw 9 (o0 00 ol (cudlyy cadils (bl
b Ayl SY guase gl 4y 8 OMSUe 28y 5 b)) 5l w9 20 1ial Cotiie Jmame 9 4565 x4l Il

g JM oli.f.‘..i” Ceo s LsLmua.&Lﬁ 9 L;’L") 9 u"&"’ L;La.»o)b 4 Lk d)b)-?")-?d L;l.za)‘ygu Lol g jduo piSted
5 3 255 (23 IS a5 cutloyy e g, sl oloj bl pw oz B3g0me s 1 ajpre
095e] oS ke ol L sl 9 ()b oy CBge i byl il 53 (603k carge Wit SujglsS Cundy
odly cutsS p Llgh o il lodd lus o i 5 (e (slrosldy oxiu bl colper (g5l b odly cud ¢ ylylo 0 00
AaolSuisls oS bl 8" (glys (gl y o  oabjg0] (slvdoli p )] HUS p3 dmd ialjél ]y SlheSs plla Cusgpuio ob
oiomia GIS by (gladliiliwl ccudls py Co o @y (659651 Wile Jlegdge Lb (dove moles 9 o il e i

Hgd )y (ol g sloia] (olail slosls « S jglsST sl yadls sl Y 55 o)l nl Cadbge ioxiw
loodly wop Bun cladiss aliil 5 Glre cud )b b ety Gl Gl () £55 9 olRdag) Cundy Slyess
iblS liae ¢ Jluomd 4sl )35 glyls Y guame do > (jezme jedio Aig i g o dadilolu (gl Jolad pdaw < yuine g 3l
Oyt sogad w5 b GleMbl «S5edsST wlus CledMbl 5l cblas bbb ool (o )l 8STil (b ey
SleMbl s 50 1500 540 5 (e zolen (635 1o (slaolKiusd yr 958! 45 Dgus malais (glaigS e aodld &y s yiwd g ML ol pos
wols sbaolys lawgr pllas 5 )Slos (cloyed o Jaiue (bl il atdly o yiwd 395zl jl €183 g (6 1S paeuas (gly oY
dals wsld ula GSw (SHloxo g (BIjeome sladslyd da sl dad bl (6,555 (4ly OT sl oolatwl 5 (glad > 4
25 el b (2555wl g el el (Bly 5y g5k 4 o)k porte Sl ) sl (5550

5 )l i Sy pde NS eils Gl Elie (29)> GBLS Jlub drwgs a3 oo (LS Simgg slaaidl ggerme)
g raab Gloju | cblis wad o Sl (oolhiin Lo )la ] oSl 5 Hmmoodld «S5IeST SlieSs 4 Hee yyl5S



V) S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

LS o oyt |y (610 000 398 g 35 59)eST SlaSs ((ghlome (ol j3 09d JWd daly (gilere S pd (o0laiE] dnwss
Db |y Wsles 5 aaibols e Loyl 00l Lo (o5 chslod o oymonssi |y oMbl 1 o0l culls 5 caiS 03l ol yaSs>
5 Jyaze Ol (0))) 0pen) GlyeSe il o Wallgi 1) Jpamme (5350 5 031 oS 5 Mgi (g sl sl b e
Ol b 6253k 5 Gl g S (o e ) 255k g (Sialon (ol (SleSe cmd o lob |y 039331 (5]
355l0 w23 1) bppenss ot 3ol

03> jliel 5 CodeS e olod o Slosel dbomy] ay aSly e dinly (2loSa (6y5l8 @ o)l ol 3390 2t bl b
3 e g canlws le o yotuno dign g o AVdle @i o B2jeeme g (5)1o] slasal 3 e Mol (el d (RBly S L
LS 53] 0,255 JyaS (sl 03350 5 s o pllas o 2y ST Al g on |y (53l o el o)l
ixo Anles yy Ipranad 09 0 Sinlon Il Gl b piuwsS] il b b ol )3 & allas scadly gle ()
03933 0] dnwgi g (Jore el Cudyme (g g9 I blix g Mo Il 65 bl g Cdlid W3S oo gl
S (o0 B S e e S )3 (s3Lal

&bw
Oyl BT a5 g Lais iy lu,edbl oKL VAT 33,9, VA 3 en8EM] ceds IS clacuslw (MWAY) Loy csliials
. https://farsi.khamenei.ir/news-content?id=26083 clawels Jesuw olaallailey]
oSl [IYAY 5y Y2 5 0adE ] ()9l 9 Sliiows (o (3j90] pllas) (65l 5 ple (IS (slaculows (IFAY) g slatels
https://farsi.khamenei.ir/news-content?id=27599 ¢lasls  Jedww obaadldilco] o pas (BT pis g bais by Slo,eMb]
Spans B 5 g baas 8y SloyeMbl oL [WYAY (LT VS 15 osbg W] o) bae S slacaslus (WYAF) L6 o ¢ sldiols
. https://farsi.khamenei.ir/news-content?id=31422  clasls  Jesw olallablco]
W (Simpd oMl Jle e MY auls Cgan] ol el ligish o s (VoY) L olie el ol Lo s
. https://scer.ir/pub/1/2417 S ys M8 Jle (g G 100 [VF+Y Cuigud)l
YO o Simyd Ml Jle clyod VYO duls Cgeaa] (i b g 29y LS o wiw (IYAY) . tiw b 5 9)l> oylalS Lo diw
. https://scer.ir/act/638 i 3 Mail Jle (glyad G605 [IVAY L5
Ll VY gyl Jlo (glyod duds yeoyloz 9 055 9 1Sy FVYYE 0)los dyguan] diaudanr cdgd oly adids ((VF-Y) .o )bl Jle (glyei
. https://rc.majlis.ir/en/law/show/1852400[ V¥ - ¥
d)]gwl.yd ).) 0{93 d.))iiﬁ) :L;Cl.o.;?l M JM .(\Ylﬂ\) .0 ‘u.ﬁlj 9 Gf ‘d).éa.? ;.u».) cLs.)Loulg ;.L& ‘L;‘.’l)'e(a 5.C sJ.)}k:'):)T [ ‘szb»)s
. https://doi.org/10.22059/jrwm.2012.3205305A—00Y (F)50 « s b 55ul 5 &0 . o @lio (5 )lie o pte (s3yaeby g
. https://rc.majlis.ir/fa/law/show/1809128 oMl (glyss (uloxe (sla g}y 3550 [VF+Y
References
Bandara, K. M. N. T. K., & Katukurunda, K. G. W. K. (2024). Exploring the blockchain's green
revolution in medicinal plant supply chains (Blossoming Trust): A review. Journal of Agriculture and
Value Addition, 7(2), 35-57. https://doi.org/10.4038/java.v7i2.137
Booker, A., Johnston, D., & Heinrich, M. (2012). Value chains of herbal medicines: Research needs and
key challenges in the context of ethnopharmacology. Journal of Ethnopharmacology, 140(3), 624-633.
https://doi.org/10.1016/j.jep.2012.01.039
Chandra, P., & Kumar, J. (2021). Linking the medicinal and aromatic plants business to sustainable

resource management and economic prosperity: A value chain analysis. Area Development and Policy,
6(4), 470-482. https://doi.org/10.1080/23792949.2020.1870409


https://farsi.khamenei.ir/news-content?id=26083
https://farsi.khamenei.ir/news-content?id=27599
https://farsi.khamenei.ir/news-content?id=31422
https://sccr.ir/pub/1/2417
https://sccr.ir/act/638
https://rc.majlis.ir/en/law/show/1852400
https://doi.org/10.22059/jrwm.2012.32053
https://rc.majlis.ir/fa/law/show/1809128
https://doi.org/10.4038/java.v7i2.137
https://doi.org/10.1016/j.jep.2012.01.039
https://doi.org/10.1080/23792949.2020.1870409

1420 &F oslad F 0593 ¢t wlio 0l \A

Creswell, J. W., & Poth, C. N. (2018). Qualitative inquiry and research design: Choosing among five
approaches (4th ed.). SAGE Publications.

Dalir, S., Choobchian, S., & Abbasi, E. (2025). Identifying the relative importance of cultivating
medicinal plants in improving rural livelihoods. Environmental Development, 54, Article 101159.
https://doi.org/10.1016/j.envdev.2025.101159

Dixon-Woods, M. (2011). Using framework-based synthesis for conducting reviews of qualitative
studies. BMC Medicine, 9, Article 39. https://doi.org/10.1186/1741-7015-9-39

Ducuing, C., & Reich, R. H. (2023). Data governance: Digital product passports as a case study.
Competition and Regulation in Network Industries, 24(1), 3-23.
https://doi.org/10.1177/17835917231152799

European Commission. (2024). Implementing the Data Governance Act: Guidance document.
Directorate-General for Communications Networks, Content and Technology. https:/digital-
strategy.ec.europa.eu/en/library/new-practical-guide-data-governance-act

Farajpour, M., Ebrahimi, M., Sadat-Hosseini, M., Al-Fekaiki, D. F., & Baghizadeh, A. (2024).
Multivariate analysis of the phytochemical composition and antioxidant properties in twenty-five
accessions across three  Achillea species. Scientific  Reports, 14, Article 11843.
https://doi.org/10.1038/541598-024-62834-1

Folke, C., Biggs, R., Norstrém, A., Reyers, B., & Rockstrom, J. (2016). Social-ecological resilience and
biosphere-based  sustainability — science. Ecology and  Society, 21(3), Article 41.
https://doi.org/10.5751/ES-08748-210341

Food and Agriculture Organization of the United Nations. (2019). The state of the world's biodiversity
for food and agriculture. FAO Commission on Genetic Resources for Food and Agriculture.
https://doi.org/10.4060/CA3129EN

Ghafouri, S., Safaeian, R., Ghanbarian, G., & Lautenschldger, T. (2025). Medicinal plants used by local
communities in southern Fars Province, Iran. Scientific Reports, 15, Article 5742,
https://doi.org/10.1038/541598-025-88341-5

Hassanpouraghdam, M. B., Ghorbani, H., Esmaeilpour, M., Alford, M. H., Strzemski, M., & Dresler, S.
(2022). Diversity and distribution patterns of endemic medicinal and aromatic plants of Iran:
Implications for conservation and habitat management. International Journal of Environmental
Research and Public Health, 19(3), Article 1552. https://doi.org/10.3390/ijerph19031552

Heinrich, M., Scotti, F., Andrade-Cetto, A., Berger-Gonzalez, M., Echeverria, J., Friso, F., Garcia-
Cardona, F., Hesketh, A., Hitziger, M., Maake, C., Politi, M., Spadafora, C., & Spadafora, R. (2020).
Access and benefit sharing under the Nagoya Protocol: Quo vadis? Six Latin American case studies
assessing  opportunities and risk.  Frontiers in  Pharmacology, 11, Article 765.
https://doi.org/10.3389/fphar.2020.00765

Heirany, A., & Kolahi, M. (2023). Ethnobotanical studies in Iran's rangelands. Journal of Medicinal
Plants Research, 17(11), 305-323. https://doi.org/10.5897/IMPR2023.7326

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. (2019). Global
assessment  report on  biodiversity and  ecosystem  services. IPBES  Secretariat.
https://doi.org/10.5281/zenod0.3831673

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. (2024). Thematic
assessment report on the interlinkages among biodiversity, water, food and health (Nexus Assessment).
https://doi.org/10.5281/zenodo0.13850054

Janssen, M., & van der Voort, H. (2020). Agile and adaptive governance in crisis response: Lessons
from the COVID-19 pandemic. International Journal of Information Management, 55, Article 102180.
https://doi.org/10.1016/j.ijinfomgt.2020.102180

Jouanjean, M.-A., Casalini, F., Wiseman, L., & Gray, E. (2020). Issues around data governance in the
digital transformation of agriculture: The farmers' perspective (OECD Food, Agriculture and Fisheries
Papers No. 146). OECD Publishing. https://doi.org/10.1787/53ecf2ab-en

Kaplinsky, R., & Morris, M. (2019). Trade and industrialisation in Africa: SMEs, manufacturing and
cluster dynamics. Journal of African Trade, 6(1-2), 47-59. https://doi.org/10.2991/jat.k.190812.001



https://doi.org/10.1016/j.envdev.2025.101159
https://doi.org/10.1186/1741-7015-9-39
https://doi.org/10.1177/17835917231152799
https://digital-strategy.ec.europa.eu/en/library/new-practical-guide-data-governance-act
https://digital-strategy.ec.europa.eu/en/library/new-practical-guide-data-governance-act
https://doi.org/10.1038/s41598-024-62834-1
https://doi.org/10.5751/ES-08748-210341
https://doi.org/10.4060/CA3129EN
https://doi.org/10.1038/s41598-025-88341-5
https://doi.org/10.3390/ijerph19031552
https://doi.org/10.3389/fphar.2020.00765
https://doi.org/10.5897/JMPR2023.7326
https://doi.org/10.5281/zenodo.3831673
https://doi.org/10.5281/zenodo.13850054
https://doi.org/10.1016/j.ijinfomgt.2020.102180
https://doi.org/10.1787/53ecf2ab-en
https://doi.org/10.2991/jat.k.190812.001

vy S oolr £33 Olpl &y (29515 SBLS 5551 005 9700818 <K Sl 1 Sk Dsz sl (> b

Mpelangwa, E. M., Makindara, J. R., Sgrensen, O. J., & Bengesi, K. M. K. (2022). The value chain of
traded products of medicinal plants in Tanzania: The emerging role of formulators. African Journal of
Economic and Management Studies, 13(1), 114. https://doi.org/10.1108/AJEMS-06-2021-0287
National AYUSH Mission. (2018). Operational guidelines for medicinal plants. Ministry of AYUSH,
Government of India.
https://namayush.gov.in/sites/all/themes/webcms/images/org_str/publication_operational _guideline_e
nglish.pdf

National AYUSH Mission. (2022). Strategic roadmap for medicinal and aromatic plants in India.
Ministry of AYUSH, Government of India.
https://www.pib.gov.in/PressReleaselframePage.aspx?PRID=1842664&lang=2&reg=48

National Medicinal Plants Board. (2021). Annual report on medicinal plant conservation and
cultivation. Ministry of AYUSH, Government of India.
https://ayush.gov.in/resources/annualReport/Annual_Report_2020-2021_English.pdf

National Medicinal Plants Board. (2026). Functions of the Board. Ministry of AYUSH, Government of
India. https://nmpb.nic.in

Organisation for Economic Co-operation and Development. (2019). The path to becoming a data-driven
public sector. OECD Publishing. https://doi.org/10.1787/059814a7-en

Organisation for Economic Co-operation and Development. (2022). Going digital guide to data
governance policy making. OECD Publishing. https://doi.org/10.1787/40d53904-en

Organisation for Economic Co-operation and Development. (2023). OECD digital education outlook
2023:  Towards an  effective  digital education ecosystem. OECD  Publishing.
https://doi.org/10.1787/c74f03de-en

Organisation for Economic Co-operation and Development. (2024). Securing medical supply chains in
a post-pandemic world. OECD Publishing. https://doi.org/10.1787/119¢59d9-en

Organisation for Economic Co-operation and Development, & Food and Agriculture Organization of
the United Nations. (2016). OECD-FAQ guidance for responsible agricultural supply chains. OECD
Publishing. https://doi.org/10.1787/9789264251052-en

Ostrom, E. (2015). Governing the commons: The evolution of institutions for collective action (Canto
Classics ed.). Cambridge University Press. https://doi.org/10.1017/CB09781316423936

Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory and practice (4th
ed.). SAGE Publications.

Porter, M. E. (1985). Competitive advantage: Creating and sustaining superior performance. Free
Press.

Rankoana, S. A. (2024). A review on the use of indigenous knowledge for medicinal plants conservation.
Natural Resources and Sustainable Development, 14(1), 141-152.
https://doi.org/10.31924/nrsd.v14i1.156

Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B., Burroughs, H., & Jinks, C.
(2018). Saturation in qualitative research: Exploring its conceptualization and operationalization.
Quality & Quantity, 52(4), 1893-1907. https://doi.org/10.1007/s11135-017-0574-8

Scott, J. (1990). A matter of record: Documentary sources in social research. Polity Press.
Shariatzadeh, M., Bijani, M., & Bahadori, F. (2025). Sustainable development of Iran's medicinal plant
exports to the global value chain: A strategic analysis. Frontiers in Sustainable Food Systems, 9, Article
1500168. https://doi.org/10.3389/fsufs.2025.1500168

Singh, R., Sharma, A., & Dunkwal, V. (2025). A review on marketing and supply chain of medicinal
plants using PRISMA. International Journal of Minor Fruits, Medicinal and Aromatic Plants, 11(1),
78-86. https://doi.org/10.53552/ijmfmap.11.1.2025.78-86

United Nations Conference on Trade and Development. (2021). BioTrade principles and criteria for
terrestrial, marine and other aquatic biodiversity-based products and services. United Nations.
https://unctad.org/system/files/official-document/ditcted2020d2_en.pdf



https://doi.org/10.1108/AJEMS-06-2021-0287
https://namayush.gov.in/sites/all/themes/webcms/images/org_str/publication_operational_guideline_english.pdf
https://namayush.gov.in/sites/all/themes/webcms/images/org_str/publication_operational_guideline_english.pdf
https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1842664&lang=2&reg=48
https://ayush.gov.in/resources/annualReport/Annual_Report_2020-2021_English.pdf
https://nmpb.nic.in/
https://doi.org/10.1787/059814a7-en
https://doi.org/10.1787/40d53904-en
https://doi.org/10.1787/c74f03de-en
https://doi.org/10.1787/119c59d9-en
https://doi.org/10.1787/9789264251052-en
https://doi.org/10.1017/CBO9781316423936
https://doi.org/10.31924/nrsd.v14i1.156
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.3389/fsufs.2025.1500168
https://doi.org/10.53552/ijmfmap.11.1.2025.78-86
https://unctad.org/system/files/official-document/ditcted2020d2_en.pdf

180 & o3l I 0599 ¢ s wlio /0> v¥

Vasisht, K., Sharma, N., & Karan, M. (2016). Current perspective in the international trade of medicinal
plants material:  An update. Current Pharmaceutical Design, 22(27), 4288-4336.
https://doi.org/10.2174/1381612822666160607070736

Volenzo, T., & Odiyo, J. (2020). Integrating endemic medicinal plants into the global value chains: The
ecological degradation challenges and opportunities. Heliyon, 6(9), Article e04970.
https://doi.org/10.1016/j.heliyon.2020.e04970

World Health Organization. (2019). WHO global report on traditional and complementary medicine.
https://www.who.int/publications/i/item/978924151536

World Health Organization. (2025). Global traditional medicine strategy 2025-2034.
https://www.who.int/publications/i/item/9789240113176

Yik, M. H. Y., Taam Wong, V. C. W., Wong, T. H., & Shaw, P. C. (2021). HerBChain, a blockchain-
based informative platform for quality assurance and quality control of herbal products. Journal of
Traditional and Complementary Medicine, 11(6), 598-600. https://doi.org/10.1016/j.jtcme.2021.07.005
Zamani, S., Fathi, M., Ebadi, M.-T., & Mathé, A. (2025). Global trade of medicinal and aromatic plants:
A review. Journal of  Agriculture and Food  Research, Article  101910.
https://doi.org/10.1016/j.jafr.2025.101910

Zhang, A., & Seuring, S. (2024). Digital product passport for sustainable and circular supply chain
management: A structured review of use cases. International Journal of Logistics Research and
Applications, 27(12), 2513-2540. https://doi.org/10.1080/13675567.2024.2374256

Zhang, Y., & Wang, Y. (2023). Recent trends of machine learning applied to multi-source data of
medicinal plants. Journal of Pharmaceutical Analysis, 13(12), 1388-1407.
https://doi.org/10.1016/j.jpha.2023.07.012

Zhong, L., Wu, X,, Ding, R., Wang, C., Li, L., Zhang, J., Zhang, J., Gu, R., & Zhong, S. (2025).
Perspectives on the application of remote sensing technology in the cultivation of medicinal plants.
International Journal of Remote Sensing, 46(5), 2055-2088.
https://doi.org/10.1080/01431161.2024.2443620



https://doi.org/10.2174/1381612822666160607070736
https://doi.org/10.1016/j.heliyon.2020.e04970
https://www.who.int/publications/i/item/978924151536
https://www.who.int/publications/i/item/9789240113176
https://doi.org/10.1016/j.jtcme.2021.07.005
https://doi.org/10.1016/j.jafr.2025.101910
https://doi.org/10.1080/13675567.2024.2374256
https://doi.org/10.1016/j.jpha.2023.07.012
https://doi.org/10.1080/01431161.2024.2443620

