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Abstract — This study examines the development of an integrated Asafoetida (Hing) value chain in Afghanistan from
cultivation to export using bibliometric analysis and VOSviewer. Metadata from 494,420 Web of Science publications (2020—
2025) were analyzed to identify key research themes and relationships. The results highlight strong connections between
supply chain management, sustainability, resilience, logistics, quality, digital transformation, and international trade. The
findings suggest that integrating cultivation, harvesting, processing, quality control, storage, packaging, transportation, and
export activities can improve coordination, product quality, market access, and export competitiveness. Digital technologies
can further support traceability, information sharing, forecasting, and supply chain coordination. The analysis also
emphasizes the importance of collaboration among farmers, processors, traders, exporters, government institutions, and other
value-chain stakeholders. Improving logistics and quality-management practices can reduce inefficiencies and strengthen the
reliability of Asafoetida products in international markets. Sustainable production and resilient supply-chain practices can
also contribute to rural development and income generation. Therefore, an integrated farm-to-export approach can help
create greater economic value and strengthen Afghanistan’s position in the international Asafoetida market. The study
provides a conceptual basis for developing a sustainable, resilient, and digitally supported Asafoetida value chain in
Afghanistan.

Keywords — Asafoetida (Hing); value chain; supply chain management; agriculture; sustainability; logistics; digital
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83aumocssizell ovLiu nPoananu3uposansl memaodanuvie 494 420 nyoruxayuil uz 6asvl dannwvix Web of Science 3a nepuoo 2020—
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paseumuem, YCMOUUUBOCTNbIO YENOYeK HOCMABOK K GHEUHUM GO30€UCMEUsM, LOSUCIMUKOL, KA4ecmeoM, Uuppoeot
mpancopmayueti u MenHcOyHapoOroi mopeosieti. [lonyuennvle pe3yibmamvl HOKA3bIEAION], YMO UHMEZPAaAYUsi MAKUX 6U008
OdessmenbHOCmu, Kak @vlpawjueanue, cOop ypodcas, nepepabomxa, KOHMPOIb KAYecmed, Xpaueuue, YHAKOGKd,
MPAHCROPMUPOBKA U IKCROPM, MOJCEM CROCOOCMBO6AMb YIYYUEHUIO KOOPOUHAYUY, NOBIUEHUIO KAYeCmEa NPOOyKYul,
pacuupenuro 00Cmyna K plHKam U YKpenaeHuo 9KCHOPMHOLU KOHKYPEHMOCROCOOHOCMU.

Lugposvie mexnonozuu mozym 0OnosHUMeENbHO CHOCOOCMBO8AMb 00ECNEUeHUIO0 NPOCIEHCUBAEMOCU NPOOYKYUL, 0OMEHY
ungopmayueil, NPOSHOZUPOBAHUIO U KOOPOUHAYUU YENOUKU NOCMABOK. AHANU3 makdce NnoouepKusaem 6adCHOCHb
compyonuvecmsa  mexncoy — pepmepamu, nepepaboOmMuUUKAMU,  MOPLOGYAMY,  IKCNOPMEPAMY,  20CYOAPCHMEEHHBIMU
VUPENCOCHUAMU U OpYUMU YUACMHUKAMU Yenouku co30anusi cmoumocmu. CogepuieHcmeosanue 102UCmuky U npaKmux
VAPAGNeHUs. KauecmeomM MOJCEN CHUUMb HeIDOEeKmusHOCmb U ROGLICUNb HAOEICHOCMb NPOOYKYUU U3 acapemudvl Ha
MENCOYHAPOOHBIX PbIHKAX. YCcmotuugble Memoobl Npou3600Cmea U NPAKMUKU DOPMUPOSAHUsL YCIMOUMUBLIX YENOUeK
HOCMABOK MAKJICE MO2YM CROCOOCMBOBANDb PA3GUIMUIO CENbCKUX MEPPUMOPUL U Y8eauyenutlo 00X0008 Hacenenus. Taxum
0bpaszom, UHMEeSPUPOBAHHBIL HOOX00 «Om pepmbl 00 IKCHOPMAY MOHCem CHocobCcmeosams Co30anulo 0Ooavuiell
IKOHOMUHECKOU YEHHOCMU U YKPeneHUio no3uyuil Ageanucmana na mesicoynapooHom puiike acagemuowl. Hccnedosanue
dopmupyem KOHYenmyanoHyilo OCHOBY OJsi PA36UMUsl YCMOUYUGOU, AOANMUGHOU U NOO00EPIHCUBAEMOU YUPDPOBLIMU
MEXHON02UAMYU YEeNOUKU CO30aHUs cmoumocmu acagemuovl 6 Agpeanucmane.

Knrouegvie cnosa — acagpemuda (xume); yenouka co30aHus cMOUMOCHU, YNPAGIeHUe YenouyKamu NOCMABOK, CENbCKoe
X0351UCmME0,; YCmouuugoe pasgumue, 102UCmuKd,; yugdposas mpancgopmayus,; sxcnopm, Ageanucman.
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Anoamna — Byn szepmmeyoe 6ubnuomempusiviy manoay owcone VOSVIEWer 6azoapramanvlk Kypaibl AapKblibl
Ayeancmanoazel acagpemudanviy (xunemin) ecipyoen bacman 3KCHOPMKA OeliiHel UHMeSpayusiaHean KYH mizoe2in 0amvimy
Maceneci Kapacmuipuliaobsl. Heziszi sepmmey bazeimmapel Men 01apovly 03apa 6aiianblcmapsii aHbIKMaAy MaKcamoiHoa
20202025 arcornoap apanvizeinoazer Web of Science oepexmep 6azacvinoaser 494 420 scapusinanvimuoiy memadepexmepi
manodanowl. Homuoicenep sicemkizy mizoecin backapy, mypakmol 0amy, HcemKizy miz0eciHiy mypaKxmoliblavl, 102UCMUKA,
cana, Yyu@pavlk mpancopmayus dKHcoHe XAnblKapanslk cayod apacblHod mulebl3 Oailianvicmap 06ap exeHin Kopcemmi.
Anvinean namuoicenep ecipy, Jcunay, eyoey, cananvl 6aKwvliay, caxmay, opay, macelMaiody JHCaHe IKCNOPMMAy CUAKmbl
Kbl3Mem mypaepin unmezpayusnay yuiecmipyoi JcaKcapmyed, OHiM canacvli apmmuipyaad, HapblKmapaa KoANCemimOLikmi
KeHelimyee Jcane 3KCNOpmmulK, bacekeze Kabiiemminikmi Hbl2aiumyaa MyMKIHOIK 6epeminin kepcemeoi.

Lugpreix mexnonocusanap omimMuiy KAOA2ANAHYbIH KAMMAMACHI3 emyze, aKnapam aimacyed, OO0JJICaM dHcacayea dcoHe
JHcemkizy misbecin yuniecmipyee KocuIMuida Koaoay xepceme anaovl. Tanday convimven xamap gepmepiep, enoeyuiinep,
cayoazepaep, IKCHOPMMAYUILILAD, MeMAeKeMMIK MeKemenep Heane KyH mizoeciniy 6acka 0a KamuiCywvliapsl apacbinoazsl
BIHMBIMAKMACMBIKMbLY  MAKbI30bLIbIZLIH  Kopcemeoi. Jlozucmuka Mmen cananvl 6ackapy maocipubecin dcemindipy
MUiMCi30IKmi a3aumoln, XaublKAPAILIK HAPLIKMApoazvl acagemuod OHIMOepiHiy CeHIMOLLZIH apmmulpy2a MYMKIHOIK
bepedi. Typakmvl 6HOIpic neH oicemkizy miz0eciHiy OPHBLIKMbLIbIEbIH KAMMAMACHL3 ememin madicipubenep ayvlioblk
aymMaKmapowiy OAMYbIHA JICIHE XANLIKMbIY MAObICLIH apmmulpyea Oa biknan eme anadvl. ConOvikman «pepmadan
IKCNOpMKA  OCliny UHMEeZPAYUSIAHEAH MACIT IKOHOMUKANLIK KYHOBUILIKMbL  apmmuipyea dicone Ayzancmanmviy
XanvliKapanvly acaghemuoa HapbizbiHOAgbl NO3UYUACHIH HbIZAUMYed MYMKIHOIK Oepedi. 3epmmey Aysancmanoa mypaxmeol,
OPHBIKMbL JICOHE YUDPALIK MEXHOLOSUSNAPMEH KOA0ay Kepcemiiemin acagemudanviy KYH mizoecin O0amvlmy Yudin
MYACOIPLIMOAMANBIK, HE2i3 KANbINMACMbIPAObl.

Tyiiin co30ep — acagpemuda (xumne), Kyn mizoeci; scemkizy mizoeein 6ackapy, ayvll wapyauibliviebl, MYpaKmol 0amy;
J02UCmuUKa; yugpavik mpancgopmayus, skcnopm, Ayeancman.

The development of an integrated asafoetida agricultural productivity, promoting rural
(hing) value chain is a crucial aspect of improving livelihoods, and increasing the  export
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competitiveness of Afghanistan, where asafoetida is
recognized as one of the country's most valuable
medicinal and aromatic plant products [1].
Establishing an efficient value chain that connects
cultivation, harvesting, processing, quality control,
marketing, and export can enhance product quality,
reduce post-harvest losses, and create greater
economic opportunities for farmers and exporters.
Understanding the research landscape in this area is
essential for identifying the major themes, research
gaps, and emerging directions related to the
sustainable development of the asafoetida sector.

This section aims to visualize the scientific
literature on the development of an integrated
asafoetida (hing) value chain in Afghanistan, from
cultivation to export, using VOSviewer software. A
bibliometric visualization approach was employed to
analyze the co-occurrence of keywords and their
relationships, enabling the identification of dominant
research clusters, thematic networks, and knowledge
trends. The visualization provides a comprehensive
overview of the existing research and supports future
studies and policy development for strengthening the
asafoetida value chain in Afghanistan.

We exported metadata from 494,420
publications from the Web of Science (WoS)
database using the following query:

"TITLE:("asafoetida" OR "asafetida" OR "hing" OR
"Ferula asafoetida” OR "Ferula assa-foetida" OR
"Ferula foetida" OR ™asafoetida resin"or"value
chain" OR "value-chain™ OR "agricultural value
chain" OR "agrifood value chain" OR "supply chain"
OR "supply-chain" OR "commodity chain" OR
"value chain development” OR "cultivation” OR
"cultivation practices” OR "production” OR
"agricultural production” OR "farming" OR
"harvesting" OR "processing"” OR "post-harvest" OR
"postharvest” OR "storage" OR "marketing” OR
"commercialization" OR "market access" OR "trade"
OR "export™ OR "exports" OR "international trade"
OR "export development” OR "Afghanistan” OR
"Afghan"), timespan: 2020-2025. Indexes: SCI -
EXPANDED, SSCI, CPCI - S, ESCI. The
construction of a network of co-occurrence of
keywords and their clustering was carried out using
the VOSviewer 1.6.15 program [2].

The minimum occurrence of keywords selected
for consideration was four. The total number of
keywords in the 494,420 publications considered
(Authors and Keywords Plus generated by WoS) is
4002. The number of keywords that appear at least 4
times is 369, and further analysis was carried out on
them.

108

To reduce the number of clusters into which
keywords (KW) are aggregated, an additional
restriction has been introduced: at least 100 KW per
cluster.

Table 1 presents the bibliometric visualization
of the development of an integrated Asafoetida
(Hing) value chain in Afghanistan, highlighting the
interconnected research areas from cultivation and
production to processing, marketing, and export. The
visualization was generated using VOSviewer to
identify key themes, keyword co-occurrence, and
relationships within the scientific literature.

Table 1- 40 most frequently occurring
keywords in a sample of 494,420 metadata
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Notes: keyword is the name of the term; N-kw
is the occurrence of the term.
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The dominant keywords are related to the topic,
its management, impact, performance, supply chain,
sustainability, supply chain resilience, framework,
model, supply chain management, innovation,
integration, resilience, firm performance, dynamic
capabilities, capabilities, logistics, antecedents,
quality, strategy, and supply chain performance.
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Figure 1- Keyword Co-Occurrence Network
Visualization: 369 Most Frequent Terms in 494,420
Publications

If we consider separately the keywords of the
authors themselves, then with a total number of
2,756KW, 157KW occur at least four times, while
the total number of keywords plus (Keywords Plus)
generated by the WoS platform is 1,548KW and
those encountered more than four times are 221KW.

Table 2 - Comparison of the 30 most common
keywords used by publication authors and WoS
platform keywords
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Author Keywords N-kw Keywords Plus N-kw
supply chain 101 trade credit 16
sup_p_ly chain 68 artificial intelligence 14
resilience
supply chain 63 performance 14
management
supply chain 37 supply chain 13
performance digitalization
sustainability 37 firm performance 12
_supply c_ham 35 international trade 12
integration
resilience 27 industry 4.0 11
value chain 26 logistics 11
blockchain 23 digital supply chain 11
supply chain agility 23 information sharing 10

. sustainable

supply chains 23 development 10
supply chain 20 green supply chain 10
finance management

supply Ché}m 17 collaboration 9
collaboration

risk management 16 manufacturing 9
digital 16 literature review 9

transformation

Table 2 presents the result of a comparison of
the 30 most common keywords of publication
authors and keywords of the WoS platform. It shows
that authors often use more general terms to classify
their publications: supply chain, supply chain
resilience, supply chain management, supply chain
performance, blockchain, sustainability, supply
chain integration, resilience, supply chain agility,
supply chain collaboration, artificial intelligence,
supply chains, risk  management, digital
transformation, and performance.
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Figure 2- Overlay Visualization of 30 Most Common
Keywords: Author-Assigned vs. WoS-Generated Terms

The Web of Science (WoS) platform also
generates a list of “Keywords Plus” based on the
analysis of the full texts of publications. These terms
often describe the topic from a broader perspective
than the authors' original keywords. In this case, the
dominant terms include: impact, management,
performance, framework, dynamic capabilities, firm
performance, integration, innovation, model,
antecedents, capabilities, information-technology,
strategy, collaboration, sustainability, competitive
advantage, resilience, technology, logistics,
information, which collectively provide a deeper
insight into the implementation of the themes
addressed by the authors' keywords [3].
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Figure 3- Keywords Plus Co-Occurrence Network
Visualization: 221 Most Frequent in 494,420
Publications
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This is also reflected in the clustering of author
keywords, WoS platform keywords and the sum of
these keywords. Clustering is based on the co-
occurrence of keywords in a publication; the
clustering algorithm is described in detail in the
VOSviewer 1.6.15 user manual. Identification of the
dominant keywords in each cluster allows us to
reduce bias in the further collection of scientific
publications on a narrower issue, for example, to
compile a systematic review. A well-known problem
of narrow specialists: they see their topic well,
overestimate the importance of key terms close to
them and tend to underestimate other people’s topics.
At the same time, a significant part of innovations is
implemented at the intersection of research areas.

This study provides a comprehensive
bibliometric analysis of the research landscape
surrounding the development of an integrated
Asafoetida (Hing) value chain, with particular
attention to the interconnected stages of cultivation,
production,  harvesting,  processing,  quality
management, marketing, logistics, and export. The
development of such an integrated value chain is
particularly important for Afghanistan because
Asafoetida is an important exportable agricultural
commodity and can contribute to rural livelihoods,
agricultural income, and international trade. Existing
research on Hing production in Afghanistan also
identifies important challenges for producers,
including limited processing equipment, insufficient
market access, inadequate extension support, and
high input costs [4]. These challenges demonstrate
the need to examine Asafoetida not only as an
agricultural product but as an integrated value chain
involving farmers, processors, traders, logistics
providers, exporters, and international markets.

The present analysis used metadata from
494,420 publications retrieved from the Web of
Science database for the period 2020-2025. The
search strategy incorporated a broad range of terms
associated with Asafoetida, Ferula species, Hing,
cultivation, agricultural production, harvesting,
processing, post-harvest management, storage,
marketing, commercialization, market access, trade,
exports, supply chains, value chains, and
Afghanistan. VOSviewer was used to construct
keyword co-occurrence networks and identify the
major thematic relationships within the research
landscape. The analysis initially identified 4,002
keywords, of which 369 occurred at least four times
and were subsequently included in the analysis. [5]
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The results demonstrate that the literature
surrounding the development of agricultural and
supply-chain systems is highly interconnected. The
most frequently occurring terms identified in the
study include management, impact, supply chain,
performance, sustainability, supply chain resilience,
framework, model, supply chain management,
innovation, integration, resilience, firm performance,
dynamic capabilities, logistics, quality, strategy, and
supply chain performance. These findings suggest
that the development of an integrated Asafoetida
value chain should be approached from a
multidimensional perspective rather than being
limited to cultivation and production.

The strong occurrence of supply chain, supply
chain management, supply chain resilience, logistics,
and supply chain performance is particularly relevant
to Afghanistan's Asafoetida sector. An integrated
value chain requires coordination among producers,
collectors, processors, wholesalers, exporters,
transport providers, and foreign buyers. Without
effective coordination, value can be lost at different
stages through inefficient harvesting, inadequate
processing, poor storage, weak information sharing,
transportation constraints, or limited market access.
Therefore, strengthening supply-chain integration
can help connect agricultural production with
processing and international markets and can
potentially improve the overall economic value
generated by Asafoetida.

The importance of supply-chain integration is
also supported by the broader literature, which
increasingly  considers  supply chains  as
interconnected systems involving coordination,
information sharing, resilience, technology, and
sustainability. Bibliometric research on sustainable
supply chains demonstrates that major research
clusters include sustainability, technological
innovation, performance and competitive advantage,
sustainable business models, and supply-chain risks
[6]. This supports the findings of the present study,
where integration, resilience, innovation,
technology, sustainability, and performance appear
as interconnected research themes.

Fayez Wazani et al. [7] also demonstrated the
importance of digitalization in production processes
at JSC “Qarmet” within the framework of Industry
4.0. Their research emphasized automated process
control, real-time monitoring, automatic detection of
production defects, and the application of digital
technologies to improve product quality and
production performance. Although that study
focused on an industrial production environment, its
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findings are relevant to the proposed Asafoetida
value chain because digital technologies can
similarly support information sharing, quality
monitoring, traceability, inventory management,
production planning, and coordination among
participants in an agricultural value chain.

Digital transformation represents an important
emerging direction in the present research landscape.
Among the author-assigned keywords, digital
transformation, artificial intelligence, blockchain,
supply chain digitalization, and supply chain
collaboration appear as important themes, while
Keywords Plus includes information technology,
technology, and digital-related concepts. This
suggests that future development of the Asafoetida
sector could benefit from digital platforms that
connect farmers with processors, traders, exporters,
and international buyers.

For Afghanistan, digitalization could provide
several practical opportunities. A digital value-chain
platform could allow farmers to access information
about cultivation practices, harvesting schedules,
quality requirements, market prices, buyers, and
export requirements. Processors and exporters could
use digital records to monitor quantities, quality
characteristics,  processing  activities, storage
conditions, and shipments. Such systems could also
improve transparency between producers and buyers
and reduce information asymmetries that may
disadvantage small-scale farmers.

The appearance of blockchain and information
sharing among the identified research themes is also
significant.  Blockchain-based  systems  could
potentially support product traceability by recording
information about cultivation locations, harvesting,
processing, quality inspection, packaging, and export
transactions. For a product such as Asafoetida, where
product quality and authenticity can influence
international  market  acceptance,  improved
traceability could contribute to greater buyer
confidence and market transparency.

Another important dimension is quality
management. The keyword analysis identifies
quality as a significant theme, with quality appearing
40 times among the dominant Keywords Plus terms.
Quality management is particularly important for
Asafoetida because the product passes through
several stages between cultivation and final export.
Variations in  harvesting methods, drying,
processing, storage, packaging, and handling can
influence the final quality of the product. Therefore,
establishing consistent quality-control procedures
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throughout the value chain is essential for improving
market competitiveness.

Fayez Wazani et al. [8] examined data-driven
decision-making within  Quality Management
Systems based on ISO 9001:2015 and highlighted
the importance of statistical analysis for objective
process assessment, timely detection of deviations,
reduction of process variability, and improvement of
management decisions. These findings are relevant
to the Asafoetida value chain because data-driven
quality management can potentially be applied to
production volumes, product quality, processing
performance, storage conditions, market demand,
and export performance. Consequently, systematic
collection and analysis of value-chain data could
support more reliable decisions by farmers,
processors, exporters, and policymakers.

The research landscape also emphasizes
sustainability and resilience. Sustainability appears
69 times among the dominant Keywords Plus terms,
while supply-chain resilience appears 68 times.
These themes are especially relevant to Afghanistan
because agricultural value chains may face multiple
risks, including climatic variability, production
uncertainty, transportation constraints, market
fluctuations, limited infrastructure, and disruptions
in domestic and international trade.

A resilient Asafoetida value chain should
therefore be capable of responding to disruptions
while maintaining the flow of products and
information from producers to international buyers.
Research on sustainable supply-chain resilience
shows that sustainability, supply-chain management,
sustainable development, and risk management are
closely interconnected themes in the contemporary
literature [9]. For the Afghan Asafoetida sector,
improving resilience could involve diversifying
buyers and export markets, strengthening storage
capacity, improving transportation and logistics,
developing reliable processing facilities, and
increasing access to market information.

Logistics is another important theme identified
in the analysis, appearing among the dominant
Keywords Plus terms. Logistics is critical because
Asafoetida must move through several geographical
and organizational stages before reaching
international markets. Inefficient transportation,
inadequate storage, poor packaging, and delays can
reduce product quality and increase transaction costs.
Developing an integrated logistics system
connecting production areas with processing
facilities, domestic markets, border points, and
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international buyers could therefore improve the
efficiency of the overall value chain.

The role of logistics is closely connected with
supply-chain agility and collaboration, which also
appear among the major author-assigned keywords.
Effective collaboration among farmers, processors,
traders, exporters, government agencies, financial
institutions, and logistics providers can improve
information exchange and facilitate faster responses
to changes in demand and market conditions. In the
Asafoetida sector, stronger collaboration could also
help smallholder farmers obtain better access to
processing facilities and international markets.

Another important finding is the presence of
competitive  advantage, innovation, dynamic
capabilities, and strategy within the research
landscape. These concepts indicate that value-chain
development should not focus exclusively on
increasing production. Long-term competitiveness
depends on the ability of participants to develop
capabilities for innovation, quality improvement,
market adaptation, technological adoption, and
strategic coordination.

For Afghanistan, this means that increasing
Asafoetida production alone may not be sufficient to
maximize its economic contribution. Greater value
can potentially be created by improving processing,
packaging, branding, certification, traceability,
marketing, and export coordination. Moving from
the export of relatively unprocessed raw material
toward higher-value processed and standardized
products could provide opportunities to increase the
economic return to producers and other participants
in the value chain.

The comparison between author-assigned
keywords and Keywords Plus further confirms the
interdisciplinary character of the field. The authors'
keywords emphasize supply chain, supply chain
resilience, supply chain management, supply chain
performance,  sustainability,  supply  chain
integration, blockchain, supply chain agility, supply
chain collaboration, risk management, digital
transformation, and performance. Meanwhile,
Keywords Plus emphasizes broader concepts such as

management, impact, performance, framework,
dynamic capabilities, firm performance, integration,
innovation, information technology, strategy,

collaboration, sustainability, competitive advantage,
resilience, technology, and logistics.

This difference indicates that the development
of an Asafoetida value chain should be understood
through several complementary perspectives:
agricultural production, supply-chain management,
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logistics, digitalization, sustainability, quality
management, international trade, and strategic
management. Integrating these perspectives can
provide a stronger conceptual foundation for
developing an effective national Asafoetida value-
chain model for Afghanistan.

The findings also support the development of a
farm-to-export integrated value-chain framework for
Asafoetida. Such a framework could consist of
several interconnected stages: cultivation and
production; harvesting and collection; primary
processing; quality control; drying and storage;
packaging and branding; domestic transportation;
market  coordination; export logistics; and
international marketing. Digital information systems
could operate across these stages to improve
traceability, information sharing, forecasting, and
coordination.

The results of the bibliometric analysis can also
support the development of future research programs
and systematic reviews focused specifically on
Asafoetida production and value-chain development.
The clustering of keywords provides an opportunity
to identify research gaps and investigate the
relationships  between cultivation, processing,
supply-chain resilience, sustainability, digitalization,
guality, logistics, and export competitiveness. The
clustering approach can also help reduce the risk of
examining the topic from an overly narrow
perspective because innovations frequently emerge
at the intersection of different research areas.

Future empirical research should examine the
actual conditions of the Asafoetida value chain in
Afghanistan. Important areas include the economic
performance of farmers, cultivation costs,
productivity, harvesting practices, processing
capacity, post-harvest losses, storage conditions,
transportation costs, market structures, export
destinations, international prices, guality
requirements, certification, and the distribution of
value among different participants. Such research
could provide the quantitative evidence necessary for
designing an economically viable and sustainable
national value-chain model.

Future studies should also investigate how
digital technologies can be practically applied within
the Afghan Asafoetida sector. Potential applications
include mobile-based farmer platforms, digital
marketplaces, electronic traceability systems,
blockchain-based certification, demand forecasting,
geographic information systems, digital payment
systems, and data-driven production planning. These
technologies could help connect rural producers with
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domestic and international markets while improving
transparency and reducing information barriers.

Sustainability should remain a central
component of this development model. Sustainable
cultivation  practices, responsible  harvesting,
efficient resource use, appropriate processing
technologies, and improved waste management can
help ensure that expansion of Asafoetida production
does not create unnecessary environmental
pressures. At the same time, social sustainability
should be considered through improved rural
employment, farmer income, participation of local
communities, and equitable distribution of value
throughout the chain.

Also these findings demonstrate that the
development of an integrated Asafoetida value chain
in Afghanistan is a multidisciplinary issue involving
agriculture, supply-chain management, logistics,
international trade, technology, quality management,
sustainability, and strategic management. The
dominant research themes identified through
VOSviewer—including management, supply chain,
performance, sustainability, resilience, innovation,
integration, logistics, quality, strategy, and supply-
chain performance—provide a useful conceptual
foundation for understanding the sector.

CONCLUSION

The study demonstrates that developing an
integrated Asafoetida value chain can create
significant ~ opportunities  for  Afghanistan’s
agricultural and export sectors. The bibliometric
analysis highlights the importance of supply chain
integration, sustainability, resilience, logistics,
guality management, digitalization, and international
trade. Connecting cultivation, harvesting,
processing, quality control, storage, packaging,
transportation, and export can improve value

creation and market competitiveness. Digital
technologies, including blockchain and other
traceability systems, can further strengthen

coordination, transparency, information sharing, and
market access. Effective quality control and
standardized processing practices are also essential
for meeting international market requirements and
improving product value. Stronger cooperation
among farmers, processors, traders, exporters, and
government institutions can reduce supply-chain
fragmentation and improve overall efficiency.
Investment in logistics, storage, packaging, and
export infrastructure can further reduce post-harvest
losses and support reliable international distribution.
At the same time, sustainable and resilient
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production practices can contribute to rural stronger foundation for sustainable development,
employment, farmer income, and long-term sector higher product quality, and greater international
development. Therefore, an integrated and digitally competitiveness of Afghanistan’s Asafoetida sector.

supported farm-to-export model can provide a
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