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Abstract

Blockchain technology (BCT) has recently attradtedrest from academics and practitioners. However,
little is known about the benefits and impact of BGn the tea supply chain and its sustainable
performance. To bridge this gap, this study extehdsresource-based view (RBV) and network theory
(NT) by integrating BCT into the tea supply chaivie develop a conceptual model of a BCT-driven tea
supply chain, which we analyse using a partial tlestpuares regression-based structural equation
modelling method with data collected from 305 expén India. The findings show that the use of BCT
has a significant positive effect on the tea sumfigin; in particular, transparency and reliabikine
shown as the sustainable performance parametezsnmifiementation of BCT is a progressive paradigm
shift that encourages actors to change their déftand become more competent in the tea sectsr. Th
study is the first report on integrating BCT intgpply chains, contributing to the scant literatarethis
subject. Furthermore, our conceptual framework @ddlp develop a more sustainable supply chain for

the global tea industry.

Keywords: Blockchain technology, tea supply chain, resourased view, network theory, sustainable
performance.

1. Introduction

Supply chains have traditionally used centraliseehagement systems, such as enterprise resource
planning systems, to handle their information fl(Majeed & Rupasinghe, 2017). Errors, hacking, and
corruption are all risks with centralised syster@hdpra & Meindl, 2014). These concerns can be
resolved using blockchain technology (BCT). A biclhin is a distributed database of immutable digita

records maintained by a network of nodes, whichnateowned by any single individual (Yoffie & Woo,



2017). Immutability in the context of the blockahaiefers to the fact that once something has been
entered into the blockchain, it cannot be chanBedause the blockchain is a linked list with infatimn

and a hash pointer to the previous block, it foarshain. This technique is what makes blockchains s
precise and innovative (Larios-Hernandez, 201&nisét al., 2021). Cryptographic concepts are used t
protect and connect each of these data blocks.ndtbod has the advantage of making it extremely
difficult to modify data after it has been regist#rin a blockchain. The entire process of validatin
transactions and adding blocks is distributed hsd mo central control authority exists (Venkateshl.,
2020). In addition, BCT has advanced proceduretmter cheating (e.g., double-spending). Proof-of-
work is a fraud-prevention tool of BCT that ensusesurity; this mechanism makes it difficult to fzan
with blocks. Because of this security measure, peddent data processors cannot mislead the system
about a transaction (Nakamoto, 2008). Blockchales ase a peer-to-peer network that anyone could
join, rather than relying on a central authoritymanage the chain. When a user joins this netvbey;
receive a complete copy of the blockchain. Whenesoma creates a new block, it is distributed aldmeg t
whole network (Johnson, 2017). To ensure that khekthas not been tampered with, all nodes (users)
the block must verify it. When everything is confied, each node adds this block to the network'gded
(Pan et al., 2016). By this point, they have reddche agreement on which blocks are genuine andhwhic
are not. The consensus is produced by all the mksvoodes (users), which ensures traceability amon
the nodes (Breidbach & Tana, 2021).

In a globalised market, supply chain managers amticjpants often aspire to create a more efficarmt
responsive global supply chain. Due to its unigumaracteristics of immutability, data integrity,
provenance, and conclusiveness, many companie depincorporate BCT into their business models
(Centobelli et al., 2021). BCT can help improvestrwithin the supply chain network (Yeoh, 2017). It
can also help deliver services and products on,tsimece it also includes global-level transactions,
process disintermediation, and decentralisationngnvarious players (Park et al., 2020). TherefB@T
can minimise uncertainties in supply and demanthd¢oease supply chain efficiency (Marsal-Llacuna,
2018). BCT adoption can also boost knowledge anstakeholders in the supply chain (Tsolakis et al.,
2020). The applications of blockchain in the supgigin are varied: it can be used to classify taggrs
carrying out any action, and it allows the resualtsl efficiency of the supply chain processes to be
measured effectively (Lee & Pilkington, 2017). Onite information for input monitoring is in a
blockchain ledger, it is immutable. Each functiarthe chain can be monitored, such as the origthef
raw material, the production, shipments, their pesg, and the deliveries along the way (Acquays. et
2014). The supply chain includes several diffegaernance policies for each stakeholder (Peréiah,e

2019). It is hard to follow one specific organisats policy consistently. The challenge for goverais



to create consensus on a particular transactidruldging trust between the different parties in supply
chain network. Doing so significantly increasexéability and transparency (Aung & Chang, 2014),

ensuring the genuineness and legality of the pito@ingh & Teng, 2016).

An examination of the extant literature shows tkaidies on BCT have focused on technology
acceptance. Studies on the impacts of BCTs on gughalin sustainability are underrepresented (Palvor
et al.,, 2020). This paper aims to narrow the kndgdegap by developing a system architecture that
integrates BCT to improve traceability in sustalegterformance of supply chains (Kimani et al., @02
For example, there is a dearth of theory-driverestigations in the context of BCT, and no one has
attempted to measure the effect of BTC on sust@npbrformance. The organic tea supply chain
(OTSC) is considered as a case in this study (204). The OTSC is chosen for the following reasons
First, it has a composite value chain comprisinglsstale tea growers and tea plucking labourerthen
lower end; large plantations, tea processing faatpand brokers on the middle end; and brandkdn t
upper end (Biggs et al., 2018). Furthermore, ameestipply chain of transport, distributors, anthiters
exists to deliver this vital product to consumeldwide (Kadavil, 2005). Second, only tea leavesnf
certified-organic tea gardens are selected fordhply chain. Tea growers must have a licencéhieir
organic tea garden to gain a premium edge. To mlatdicence, they must pay considerable registratio
fees every year, including an application fee taigsispection fee, and an annual certification(feaul &
Sandeep, 2021). Often, domestic and foreign ceatifins are not mutually recognised, and orgarac te
gardens have to apply for two different certificate sell their organic tea in both domestic areifm
markets. Therefore, transparency and traceabil@yfundamental challenges in this supply chain gsec
(Hm et al., 2017). Third, the organic tea industan be modernised through changes in the operation
process to improve transparency and overall mars@gexcellence. Possible improvements include
quality improvement, cost-effectiveness, supplyirchgtimisation, and new export market identifioati
(Roy, 2011). BCT adoption is one of the most pramgissolutions for optimising supply chains
(Francisco et al., 2018; Venkatesh et al., 2020}th: very little research is being done to resdive
issues related to the traditional tea supply ch#ifiesinha & Hirimuthugodage, 1999; Kustanti &
Widiyanti, 2007; Mansingh & Johnson, 2012; Biggsakt 2018; Lowe et al., 2020). In particular, no

prior research has considered an implementati®@Cadf in the OTSC.

This study investigates the impact of BCT on thetanable performance of the OTSC in the Indian tea
industry. Structural equation modelling (SEM) i®dgo test non-observable and observable BCT-driven
OTSC constructs. BCT primarily addresses questaiysut how to restructure the OTSC to improve
sustainability (Casado-Vara et al., 2018), whilestions about what is required to maintain suctegys

are addressed using the theories of the resousssbdew (RBV) (Yang & Lirn, 2017) and network



theory (NT) (Treiblmaier, 2018). We consider twsearch questions: 1) What characteristics of BGT ca
influence the OTSC integration? 2) How can the B@jprove the OTSC'’s sustainable performance? We
take the following steps to answer the researctstores. (i) We undertake a comprehensive literature
review of prior research related to BCT and sumbigins. (ii) We adopt a mixed-method approach: we
use focus group discussions and interviews forigtize data collection, and questionnaire survay f
guantitative data collection. (iii) Finally, we mose and empirically test research hypotheses for

conceptualising a BCT-driven OTSC process.

The key contributions of the study are fourfold. A)significant contribution is demonstrating how
adopting BCT can improve transparency and relighiland thereby improve the supply chain
performance. 2) This study extends RBV and NT bgpidg BCT to the supply chain sustainable
performance context, thus adding to the relatiselgnt literature. 3) The study responds to thefoall

more research on BCT-driven supply chain managemewdarious fields. 4) The main contribution of
this work is the BCT-driven OTSC model, which ispligable in various other supply chain contexts.
Therefore, the target audience of this paper ifepsionals involved in various supply chains, al a®

researchers in the supply chain field.

The article is structured as follows. The literatueview is presented in the second section. Ting th
section addresses the role of BCT in the OTSC gma@mnd the fourth section presents the development
of research models and hypotheses. The method@adjgcussed in the fifth section. The sixth settio
provides the data analysis and results. The sevsettion is the discussion, and the eighth section

contains the conclusions, implications, limitatipasd future research directions.

2. Literaturereview
2.1.  Transparency and reliability in the supply chain

Supply chain transparency and reliability requinewledge of the identity, location, and statusugi@y
chain transiting entities, captured in timely evenéssages, along with the scheduled and actual
dates/times for these events (Francis, 2008). fioadi centralisation of the supply chains hasrietsd

the opportunities for some stakeholders by gemagdinowledge asymmetry (Treiblmaier, 2018), usually
favouring larger organisations or organisationslé@mgnting IT systems. This reduces the efficienty o
efficiency of the supply chain (Michalski et alQ1B). Effective supply chains allow managers tacpss

the enormous amount of information needed to makésibns (Williams et al., 2013). Therefore, supply
chain professionals consider transparency andbiktja (Kaipia & Hartiala, 2006) to significantly
improve inter-company cooperation, facilitating eergence between levels, up to and including the



client (Schoenherr & Swink, 2012), improving comfitte (Johnson et al., 2013), and increasing
productivity (Bartlett et al., 2007). Transpareranyd reliability thus promote supply chain intenient
(Delen et al., 2009) and influence decision-makKi@hristopher & Lee, 2004).

Digital transparency increased in the early 20@éntlude additional functions such as product and
distribution management by enterprise resourcenptgn(ERP) (G. Parry & Graves, 2008), enterprise
resource management, and customer resource managé@leuang & Shaw, 2008; Lambert &
Schwieterman, 2012). The relationship between physibjects and the digital world is essentialtfar

use of advance technologies. Because of their lost and simplicity, barcodes have become popular
(Apiyo & Kiarie, 2018). Radio frequency identifitat (RFID) tagging of products, while more
expensive, can also provide organisations with-tieed data at the individual product item level (Wga

et al., 2017).

The transparency of the movement of materials kerivedl supply chain members has improved, and as
has information exchange (Fawcett et al., 2012eiRe®t al., 2019). The Internet of Things has been
conceived to link devices, as technology has ewblsefficiently to allow greater transparency of
processes along the entire supply chain, redudinggh error (Majeed & Rupasinghe, 2017; Parry et al.
2016). There is a demand for technologies thatadlakeholders to see the complexities of suppéjrch
processes, rather than merely tracing where andhehprocess took place; this suggests that supply
chains are increasingly embracing reliability. ®itlce most challenging aspects of the OTSC areathie
materials used (sourcing organic tea leaves), tioeegses used, and the individuals involved (tea
growers, made-tea manufacturers, made-tea brokesding companies, exporters, etc.) (Gold et al.,
2015), visibility is more helpful than traceabilitin a traceable supply chain, administrators dile s
unable to see what is done, by whom it is done,vamat the implications are at each node (Abeyrétne
Monfared, 2016). Traceability does not offer mamagactionable knowledge (Parry et al., 2016).
Therefore, to create a fairer, healthier, and nsasgainable supply chain for every stockholdeduitiog
workers, farmers, and the environment transparenegeded. BCT can provide transparency for OTSC.

2.2.  Theresource-based view (RBV) and network theory (NT) in the context of supply chains

The RBV (Porter, 1980) postulates only a subsetrobrganisation’s resources produces a competitive
advantage, and an even smaller subset leads lartheerm to excellent performance. Only a few pape
have applied RBV to the field of supply chains, amfdrmation about the usefulness of this theorgt an
closely related principles (such as the resourogradge theory) for supply chains is scarce. Mecemt

studies have explored topics such as the effectapacity utilisation of the organisation’s resosread



capabilities; the role of business knowledge iratingg an advantageous position for transport pereid
the achievement of closed-loop supply chain designd the antecedents of supply chain information
integration (Yang & Lirn, 2017).

NT attempts to understand inter-organisationalrémigon complexities by concentrating on personal
relationships between the parties and building mdutoust through cooperative relationships and
exchange processes (Treiblmaier, 2018). Organisatimve to create relationships to access external
resources. They generate large-scale networks,hwhie both stable and evolving. Two forms of
interaction help secure ties within the businestvoik: exchange processes (social, business, and
information) and adaptation processes (productpubuand routines). Many supply chain topics have
integrated important aspects of NT, including tlevedlopment of joint venture formations, network
centrality antecedents in an environmental suppéircinitiative, the operation of strategic netwodnd
alliances, and the comparison of networked andnaiworked software industry companies (Carnovale
et al., 2014; Wichmann et al., 2015).

Thus, when it comes to understanding and invegtigj@éal-world supply chain phenomena, the theories
offer different kinds of insight. Combining themr fmethodological plurality allows for a more detall
investigation of this multifaceted research subjdwan would be possible with a single theory
(Halldorsson et al., 2015).

2.3. Blockchain technology in the context of supply chains

The BCT is a digital decentralised distributed ledigp which transactions are registered in chrogiokd
order to provide transparent and immutable inforomafLansiti et al., 2017; Islam et al., 2020).dn
globalised market, supply chain managers oftenregpi create a more efficient and responsive global
supply chain by organising all supply chain papicits using a new technology such as BCT. Adopting
BCT could boost the flow of knowledge among stakééis in the supply chain. This would minimise
uncertainties in supply and demand, boosting supiphin efficiency. Each supply chain member's role
is critical in integrating the supply chain with BQShen et al., 2018; Centobelli et al., 2020). A
combination of the supply chain and BCT optimisepply chain activities, allowing knowledge
exchange among the stakeholders. Sharing of traosakcand strategic information strengthens supply

chain processes (Kopyto et al. 2020).

In a blockchain, the entire process of validatiramsactions and adding blocks is entirely disteduso
that no central control authority exists. BCT uadsanced procedures to counter cheating (e.g.,leloub
spending); hence, it is also claimed that the BEAds$ to trustless consensus (Venkatesh et al.).2020



Due to its unique characteristics of immutabilitiata integrity, provenance, finality, and the dstred
ledger, many companies aspire to incorporate BGQd fheir current business model. Because of its
exceptional properties (such as trustless, immetabid decentralized), BCT-based bitcoin is comgnonl
accepted in financial transactions (White et ad2®. In the supply chain, BCT could be used to
eradicate fraud and ensure productive transacficassiti et al., 2017; Su et al., 2020). By redgcihe
need for a third party, BCT helps carry out quignsactions involving information, products, andhey

at reduced transaction costs. That contributesmpraving trust within the supply chain network.
Through BCT, funds can also be moved from paygragee anywhere in the world without a banking
system (Yeoh, 2017; White et al., 2020).

In the supply chain, a BCT can be used to claghiéyplayers carrying out any action. The BCT allows
the results and efficiency of the supply chain peses to be measured validly and effectively. Qhnee
information for input monitoring is in a blockchdidger, it is immutable. Each process in the cleaim
be monitored, including the origin of the raw matkrthe production, shipments, their progress, tued

deliveries along the way (Acquaye et al., 2014;|&qtit et al., 2021).

Despite the growing interest in supply chain sustility research (Neri et al., 2021) and in attesrip
implement blockchains in operation (Pdlvora et 2020), the understanding of BCT applications in
supply chain sustainability remains limited. Firstiidies on BCT have largely focused on acceptance
from a technology perspective, leaving out othgreats of the sustainable performance of the supply
chain. Second, none of the research has focuseldeo®TSC or on the implementation of blockchain

technology in it.

This study intends to bridge the research gap bgtitrg a system architecture incorporating BCT for
greater supply chain traceability and sustainabilithe research makes significant contributions by

introducing BCT into the sustainable performancehefsupply chain, with the OTSC in mind.

3. Theproposed blockchain-driven organic tea supply chain model

The complexity and risk of the OTSC require quiglsponses. Blockchains could be well suited to
providing the necessary transparency (Ringsberd420The growing customer demand for origin
product information is a key driver of blockchaiseuto ensure the reliability of organic supply olkai
(Casado-Vara et al., 2018).

Consumers are now deeply involved in food and lamemprocessing (Duffy et al., 2005). Agriculture

adulteration is a major source of concern becawgan@ cultivation is not entirely transparent to



consumers. Furthermore, tracking all activitieshimitthis supply chain is challenging, as global @§S
are dynamic and include a wide range of stakehs|deach of whom plays a unique role in the
production and supply of organic tea. The OTSC dsoming more complex over time, and the
importance of transparency and reliability in origaea production is increasing. A general diagm

how a traditional OTSC could be transformed intidaekchain-driven OTSC is shown in Figure 1.
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Figure 1: Thetraditional OTSC vs. a hypothetical BCT-driven OT SC model



In a blockchain-driven OTSC, each product wouldehavdigital blockchain presence, and the product
profile would be directly accessible to all loctdkeholders (Figure 1). Security measures cankeantso
that only individuals with the correct digital kegan access a product, restricting access. A \eidger of
information can be collected, including the prodstiatus, the product type, and the standards to be
implemented for an organic product. An informatiag attached to a product acts as an identifigking

the physical product to its virtual identity in théockchain. Before a product is transferred (ddsto
another player, all players can sign a digital m@ritto authenticate the exchange. They must &irelsv
conform to the smart contract requirements. If bpénties fulfil the contractual responsibilitiesdan
processes, transaction information is updated eénbtbckchain ledger. When a madification is ingidht
the BCT-integrated device automatically updatesdhi transaction records (Abeyratne & Monfared,
2016).

Critical product information can be supplied anghtighted by the blockchain technology. In the cake
organic tea, the area of the tea producing rediom,tea variety, its quality, quantity, status/kma
(where it is currently), and ownership are all irit#d in the information (who deals with the disitibn
network at any given stage). In this way, the bbbekin eliminates the need for a trustworthy central
organisation to operate and maintain the systemndbles consumers to inspect the uninterrupteith cha
of custody and transactions, from raw materialedgrtea leaves picked from the organic gardens) to
final products (certified organic tea). As trangats occur, they are recorded in ledgers usinguifft

aspects of blockchain information with verifiabledates.

The transparency and reliability of blockchains temfp transfer materials and information across the
supply chain more efficiently, using automated gogece criteria. Their widespread adoption couddile
to a broad shift from an economy of durable martufang, commodities, and products to an economy of
knowledge and customisation. Customers could alemitor certain aspects of specific products
(certified organic tea, in our case), which woutthrove their confidence in the products (Kopytalet
2020; Schlecht et al., 2021).

Smart contracts can help record the interactiortsidmn the stakeholders involved in the system as
written rules stored in the blockchain. Smart cactls affect the exchange of network data between
participants in the supply chain and ensure theimeous improvement of the processes (Kumar et al.,
2020). For instance, certifiers and standards Isocta digitally view participant profiles and cheble

authenticity of their organic tea. Beyond produdstribution and governance issues, this kind of



framework and knowledge has enormous potentialléksoet al., 2020) for OTSC design with real-time

consequences.

Blockchain-based procedures are still open to pné&tation and adaptation in the supply chain cdntex
(Marsal-Llacuna, 2018). In particular, blockchaitivdn supply chain networks may require a closed,
private, authorised blockchain with a large butrieted number of players, unlike the bitcoin blok&in
(Breidbach & Tana, 2021) and other blockchain-bafseancial applications (Shah & Murthi, 2020;
Balasubramanian et al., 2021), which may be opeihéo public. However, a more public set of
relationships may also be viable (de Villiers et 2020; Park et al., 2020). The privacy standéalkl

be set up early in the process (Kimani et al., 2020

4. Research framewor k and hypothesis development

The RBV focuses on market gaps and discusses ahteompetencies that help businesses achieve
strategic advantages, while NT addresses dyadatioetships and the networks in which they are
embedded. The RBV helps achieve competitive adgenthy allocating resources, while NT
(Treiblmaier, 2018) allows the pledged blockchain establish ‘trustless trust’ (Werbach, 2018) —
commaodity trust and quality business relationshipsthis study, structural equation modelling (SEM)
and analysis of moment structures (AMOS) approaclee used to develop the computational power to

elucidate an appropriate relationship among thetified latent variables (Figure 2).
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Figure 2: Research framework for a BCT-driven sustainable OTSC

(i) Resourceallocation (RA)

Resource allocation is a particular challenge, @afjg in tea supply chain systems, which are
complicated and unpredictable (Paulraj et al., 20@®veral resource allocation methods (Sharahi &
Khalili-Damghani, 2019) and goal-setting applicaichave been described in the supply-chain litezatu

in recent years. The use of blockchain-based ressuran help plan schedules and trade-offs between
inputs/outputs consisting of a series of productiptions, which increases the transparency of t(he@

In the real world, budget and target spending isllp accompanied by uncertainty in the allocatidn
capital. The allocation model was developed by damb the efficiency invariant of Cooka and Kresshc
(1999) with Beasley's unique allocation principlehe new resource allocation and target-setting inode
focuses on minimising the gross deviation of idsalutions. Furthermore, it minimises the overall
deviation of the ideal solution (Amirteimoori & Talh 2010), which increases the transparency of the

supply chain (Astill et al., 2019). Therefore, waka the following hypothesis:



H1: The use of a BCT-driven framework increases teeuece allocation that is positively related to the

transparency of the OTSC

(i) Competitive advantage (CA)

Organic tea manufacturing is an industry with fregned supply chains and few standardised
connections with business partners (Paul & Mong8@R1). BCT can increase supply chain efficiency
(Musigmann et al., 2020), which is crucial for gagha competitive advantage. The competitiveness of
the organic tea sector is closely related to sustdé production (Neri et al., 2021) and resource
efficiency in the supply chain (Frohlich & Westbkp®2001). The society’s awareness of environmental
damage and of the importance of environmental geaten is steadily growing. Environmental impact
mitigation must be considered an efficiency measareorganic tea cultivation, alongside cost cohtro
network management, maximisation of benefits, atjiat planning, and value-added services. Adopting
transparency as a priority may help the OTSC acoessmarkets or persuade buyers to change or raise
their purchasing standards, creating opportunitesompetitive advantage (Ramirez et al., 2019usl
BCT can offer the OTSC a competitive advantage t(@jaet al., 2019) that improves transparency
(Ghode et al., 2020) by offering a revolutionarjution to determining the origin of the commoditye(,
specifying the tea-growing region: Darjeeling greea, Assam orthodox tea, Shizuoka black tea, etc).

Thus, we propose the following hypothesis:

H2: The use of a BCT-driven framework increases thepmiitive advantage, which is positively related
to transparency of the OTSC.

(iii) Commodity trust (CT)

Trust is defined as a psychological condition ctiadsed by the willingness to tolerate vulnerapiln
exchange for favourable expectations about anathitentions or actions (Fawcett et al., 2012).
Commodity trust is a multi-faceted concept. It @ist in one dimension between commodities and
persons; inside a single organisation; and betwaganisations (Tadesse & Kassie, 2017). Trust
decreases the perceived level of risk in a scenatber than the actual risk (Jena et al., 2008hin an
organisation, commodity trust may be actively coldd. Because active management develops
processes and structures, commaodity trust canb@smanaged by this method (Balasubramanian et al.,
2021). Commaodity trust in supply chains is focusginly on product awareness, proof of trust (Rygciuk
2017), and the trustee’s attributes, such as ptodifficiency or performance. The OTSC cannot be
developed or sustained without trust in organicdgo@nd the provision of trust is at the heart 6fTB

innovation. A dynamic model of a BCT system estdi@s a trust mechanism to improve OTSC



cooperation, innovation, and organisational abiliBustomers always want to know where and how
products are manufactured and stored. Blockchaéils tin supply chains have contributed to incregisin
reliability (Caridi et al., 2013). Thus, by exhibig qualities such as authenticity, precision, tstye
serviceability, promise-keeping, and behaviour ttest with demands, the BCT-driven OTSC can
ensure commodity trust (Stanley et al., 2012),dasing the reliability of the chain. Accordinglyew
propose the following hypothesis:

H3: The use of a BCT-driven framework increases thmamodity trust, which is positively related to the
reliability of the OTSC

(iv) Quality of the businessrelationship (QBR)

The quality of the business relationship (QBR)ésdatibed as a cognitive assessment of many asgfects
inter-firm connections that OTSC providers estébbsid manage with their worldwide clientele (Lo et
al., 2018). Relationship quality and total purchgsiintention are both influenced by reliability.
Numerous studies have been undertaken using a rahgerporate situations to conceptualise the
intrinsic nature of the QBR (Martha & Lisa, 1993lthough many findings from this research
demonstrate the QBR’s academic and practical retaydt is still unclear what influences the QBRda

as a result, this subject continues to draw sclyokand executive attention (Younis et al., 2020).
Consistency of inter-organisational relationshgpsrucial to achieving OTSC reliability (i.e., reteship
quality) (Kim et al., 2006). The integration of thpstream OTSC is affected by the relationship’s
continuity (top management assistance and reldtgmaernance). Supplier production fully mediates t
link between top management support and upstrea®D@as well as some of the interactions between
downstream and upstream OTSC (Kaipia & Hartial@)620BCT provides the upstream reliability that
customers demand from the OTSC; for example, bgifmgdata on whether specific organic tea types
have been produced authentically, or whether tagek are picked from the organic gardens of the
correct region (Francisco & Swanson, 2018). Tratisas of the blockchain system are continuously
checked, approved, and stored in digital blockkeéhto the OTSC. Hence, we make the following
hypothesis:

H4: The use of a BCT-driven framework increases ttaityuof business relationships that are positively
related to the reliability of the OTSC



(v) Transparency (TR)

Transparency depends on many elements of an @H#e@TSC, including the source of raw materials
(organic tea leaves), cost (organic cultivation,dertea production, and blending and packaging),
inventory management, and physical logistics (KwWoKim, 2018; Sunny et al., 2020). Effective use,
and, crucially, knowledge sharing with suppliersaiffa & Hartiala, 2006) can provide advantages,
including the reactivity of the OTSC stakeholdefsn( et al., 2006), improved measurements and key
metric design (Caridi et al., 2013), improved efficcy, improved customer support, and overall bette
business performance (Frohlich & Westbrook, 20@Hyone with access to the system can see every
transaction and its accompanying value. In a bloakt each node, or user, is identified by a 3&plu
character alphanumeric address (Murck, 2017). Ubarge the option of remaining anonymous or
revealing their identity to everyone else. Transacttake place between addresses in the blockcimain
BCT, the digital block forms a chain that allowsthantication of resources and ensures information
transparency (Venkatesh et al., 2020). Verifiabilénd enforceability are also improved through
blockchain deployment to monitor sustainable OTSEfggmance. The BCT supports smart contract
governance, encouraging OTSC stakeholders to gimgieir credential contracts and procedures.
Therefore, the blockchain’s transparency helpsestaklers access accurate and reliable information,
while reducing the number of inaccurate data (Mc@ty et al., 2017; Saaty & Ergu, 2015). This

improves the sustainable performance of the OT $@réfore, we propose the following hypothesis:

H5: The transparency of the supply chain is positivellated to the sustainable performance of the
OoTSsC

(vi) Rdiability (RE)

The supply chain system'’s reliability depends ensiructure and consistency (Zhang et al., 20208. T
efficiency of the supply chain operation affects gossibility of meeting the end customer’s requiats
within lead time, volume, and quality. The blockichs fundamental properties include reliability and
transparency, pseudonymity, and irreversible nguoiability (Centobelli et al., 2020). These quabti
lead to higher-level derived concepts with sig@ifit management implications, such as secure
authentication, trust, confidentiality, privacy, nepliance, quality, consent, reliability, originglitand
accountability, all of which might have importardnsequences for the OTSC (Sidorov et al., 2019). In
BCT, all transactions are time-stamped and caneothanged once registered, protecting the OTSC
operations from tampering and fraud (Lee & Pilkorgt2017). Thus, BCT ensures immutability for all
the transactions. The BCT decreases lead time rapdoves flexibility, boosting the reliability of ¢h
OTSC system. Furthermore, BCT is transforming i@fships between organic tea consumers, organic



made-tea manufacturers (tea processing facto@shovale & Yeniyurt, 2014), and organic brandea-te
producers (tea companies), as well as relationdbgpseen organisations. The origin of the orgae& t
can be verified without third-party certificatioms all transactions reported are time-stampedanger-
proof. The blockchain, therefore, forms a reliatddwork for all OTSC stakeholders, and helps insgea
the sustainable performance of the OTSC. Thus, alkerthe following hypothesis:

H6: Reliability of the supply chain is positively rédd to the sustainable performance of the OTSC

(vi) Sustainable performance of the OTSC (SPOTSC)

The BCT's benefits are primarily due to the tecliggls decentralised, consensus-based acceptance
mechanism, which contributes to performance managethrough the simultaneous immutability and
transparency of vital OTSC processes (Bastian &&&r?2013; Kshetri, 2018). BCT can also increase th
organisational stability of the OTSC (Khan et &Q18), and support market success based on an
organisation’s defined objectives. Furthermore, B€dn support governments through successful
resource conservation policies in a sustainabler@amwent (Venkatesh et al., 2020). By improving
capacity and minimising uncertainty and risks, B@®dmotes OTSC sustainability (Saberi et al., 2019).
BCT capabilities can assist with routine process®es procedures, reduce lead and cycle time, omimis
production, and allow mass customisation. BCT sice) increases the agility and resiliency of OTSCs
(Ciccullo et al., 2018). BCT allows the organic plypchain to be optimised through improved data
qguality management and automated data acquisiBond et al., 2017; Treiblmaier, 2018). Thus, BCT
positively influences four types of OTSC sustaifighi productivity, economic, environmental, and
social sustainability (Song et al., 2017). Nevdebg the use of BCT for sustainable OTSC can be
challenging, especially in developing economies.

5. Research methodology

This study has used a mixed research method, cambdualitative and quantitative data, to assess th
impact of blockchain technology on OTSC procesegrdtion. The research method consists of five

stages, which are shown in Figure 3.
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Figure 3: The stages of resear ch process

51. Data collection site

The data were collected from the north-easterramdiate of Assam (Table 1). Assam tea is famaus fo
its texture, flavour, aroma, and colour (Sarma,120The study is based on a three-year in-deptt fie
survey of the Assam tea industry (Appendix-1). Woeld's largest tea plantation is found in the folis

of the Eastern Himalayas, in the Brahmaputra VallRegy, 2011). Assam produces 52 per cent of India’s
tea (Tea Board of India, 2015) and about 1/6 ofvtbbeld’s tea (Tea Board of India, 2017). Assam tea
accounts for around 50 per cent of the foreign argk earned by India’s tea industry (Groosman, 2011
The total number of tea gardens in Assam is areldn@d00, covering 307,080 hectares (Paul & Mondal,
2019). This large quantity of tea gardens and fa@taneans that the state was the most suitabdefare
carrying out the proposed research.

Tablel: List of thefield visits

Resear ch Fields Name

Tea Research Institute in Jorhat, Assam TocklaiResearch Institute

Desam Tea Estate, Langharjan Tea Estate, Naharkedia

6 tea estates in Dibrugarh, Assam Estate, Nadua Tea Estate, Thanai Tea Estate, DilaarEstate]

Ajoy Chetia T.E, Duwari Tea Estate, Azim Tea Estatemali

5 tea estates in Sivasagar, Assam Tea Estate, Surab Tea Estate

Hunwal Tea Estate, Lakhibari Tea Estate, Kolony Estate,
Praphat Tea Estate, Kharjan Tea Estates, Bagraedi&state,
Towkok Tea Estate, Banwaripur Tea Estate, Gatodega
Estate

9 tea estates in Sivasagar, Assam




2 tea estates in Golaghat, Assam Hathikuli Teat&sfealmat Tea Estate

3 bought-leaf factories in Jorhat, Assam Deha Tadfy, Dhanshree Tea Factory, Titabar Tea Factory
41 Small Tea Gardens (STGs) in four districts|ot1 STGs in Dibrugarh, 9 STGs in Sivasagar, 18 SRGs

Assam Jorhat, and 3 STGs in Golaghat

A tea auction centre in West Bengal, India KolKata Auction Centre

5.2. Development of survey projections

The research is based on a three-year detailegl stuissam. The development and design of questions
and projections are central to ensuring the vahaéidity, and reliability of studies (Mitchell, 189. A
comprehensive and well-established multi-stage otkthas therefore selected to generate concise and
thought-provoking projections. The illustration thie projection design process is shown in Stagé 2 o

Figure 3.

To identify critical factors concerning the futw&BCT in supply chains, relevant journal and coafiee
articles (Kopyto et al., 2020; Musigmann et al.2@0Tsolakis et al., 2020) and online forum postsev
screened. A small-scale survey was conducted af@di8 experts and academics to identify additional
factors and reconstruct the selection process,riagsthat all relevant concerns were identified for

projection development.

Scientists from the Tocklai Tea Research Instituté academics who have published relevant articies
BCT were invited to participate in a small-scalevey. Experts were asked about the future of th6OT
and the impact of BCT in the OTSC. The survey cam@d until responses became repetitive and there
were diminishing returns of new elements. To enshat the projections were applicable to aspects of
BCT beyond the technical features, the multileverspective of Geels (2004) on technology
transformation was also used to include aspectsoofety, nature, economy, accepted practices, and

strategy.

Finally, as suggested by Warth et al. (2013), faeademics and four OTSC experts with significant
conceptual and subject-specific expertise in thed fpre-tested the questionnaire, which verifibd t
predictions for accuracy, clarity, reasonableness] conceptual adequacy to ensure the validity of
identity and content. Their suggestions resulteghiimor modifications to the wording and structufehz

guestionnaire. The final collection contained 2@jgctions regarding the impact of BCT on OTSC.

5.3.  Selection of experts

The reliability of the results of the survey depgmeavily on the choice of panellists. To achievegh

degree of heterogeneity and reduce the cognitigeelsi of different participants, such as framing,bia



anchoring bias, desirability bias, and the bandwagffect, the expert panel was chosen systematicall
Heterogeneity was achieved through the participatibexperts from various domains, such as logistic
information technology, small tea gardens, teatestaand bought-leaf factories, and through the
inclusion of designated experts from academia, T Research Institute, the Tea Auction Centre, and
the Tea Board of India. In total, 659 experts (iddhg tea-estate managers; employees of the tategst
and bought-leaf factories; owners of small tea gasgd and scientists from the Tocklai Tea Research
Institute) with experience related to the researea were asked to participate in the panel ofrexp€o
ensure that only experts were included in the pamdy participants with genuinely expert knowledigfe

the tea supply chain were selected. The participamrte fully informed about the study’s contextdref

the survey, and were assured that their privatanmition would not be shared.

The Mann-Whitney U-Test was used to check for g@knon-response bias. In this phase, estimates of
early and late respondents were compared, as itbeapresumed that late respondents show the
characteristics of non-respondents (Wagner & Kerlintgr2010). However, there were no significant
differences (p < 0.05), and no non-response biakldme found by comparing the differences in respon

to all 22 projections.

5.4. Execution of the quantitative study

A questionnaire-survey methodology was used in ithé&arch, where the quantitative analysis of the
panellists’ evaluations was carried out. Prior apimoents had been made to increase the resporse rat
659 questionnaires were distributed personallhéogelected experts. Each expert was asked tdheate
projections based on a metric scale of 0-100 pat, aepending on their estimated likelihood of
occurrence. They were also asked to rate the piajst impact on the OTSC and their desirabilityan
5-point Likert scale. In addition, respondents leadhance to add qualitative justifications for thei
guantitative estimates provided. After discardingomplete replies, 305 valid responses were used fo

analysis.

5.5. Data analysis

The data were analysed through IBM SPSS and AMQOSgua two-step methodology. First, a
confirmatory factor analysis (CFA) was carried tautdetermine the measures’ reliability and validity
Subsequently, structural paths were analysed tluateathe hypotheses. The use of structural equatio
modelling (SEM) as a data-analysis tool was juedifion the grounds that these experiments tested
hypotheses based on a clear theoretical contes¢dban Hew et al. (2019). The data collected alsetm

the multivariate criteria for SEM analysis: theye arormally distributed and have no problems with



multicollinearity (Kock & Lynn, 2012). Due to thelé-reported nature of the data, common method bias

(CMB) may be a concern (Podsakoff et al., 2012)ds$ tested for using a single-factor Harman test.

6. Reaults

Structural equation modelling (SEM), a convenidatistical tool, was used to evaluate the measuneme
and structural models concurrently. We ran factoe tnalysis, multiple regression analysis, and
hypothesis testing at the same time. The colledetd were analysed and interpreted in a two-stage
process, using both a measurement model and asaumodel.

6.1. Multicollinearity

Data on the occurrence of multicollinearity effeatas tested before the CFA. We evaluated inflation
variance factors and tolerances. The results shaivvariance factor values were below 10 and that
tolerances were above 0.10, confirming the absehowulticollinearity, as in previous studies (T.Few

& Kadir, 2016).

6.2. Common method bias

Since the data for all the variables were collectsitig the same tool, there is a possibility of o@n
method bias. Harman's single-factor test (Harm&¥,6) was used to check for this problem in our
dataset, as in previous studies (Talwar et al.0R0&e found that 48.97 per cent of the total vaseawas

explained by a single factor, which is less thamp&®0cent.

6.3.  Themeasurement model validity

The CFA was performed to assess the validity ahidbitty of the measures. The data collected from
different respondents were checked for normalikeviess was within the +3 range, and for all vdeisb
observed, kurtosis was within £10 (R.B. Kline, 2D1The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy (0.948) indicates a high-shaagi@nce and a relatively low uniqueness invariance.
Bartlett's test of sphericity was strongly validatéchi-square = 4026.275, df = 231) (Cooper &
Schindler, 1998). The sample size adequacy confinaitsthis dataset is suitable for factor analysis.

The Cronbach alpha coefficient was considered gpjate for all constructs, as alpha > 0.7 (Nunné&lly
Bernstein, 1994). This means that the internal istercy of the instruments used was adequate. To
confirm the existence of particular patterns oftiehships between observable variables and factors
confirmatory factor analysis (CFA) was used. Thsulis show that the goodness-of-fit indices were
adequateyR/df = 1.379, RMSEA = 0.035, CFI = 0.982, TLI =0® IFI = 0.982, NFI = 0.937). For each



construct, the minimum number of items should hbeen three, and all calculated standard factor
loading was above 0.70. The average variance ¢attd8VE) exceeded the recommended level of 0.5
for all constructs, indicating strong convergentdity. Also, each construct’s composite reliayiliCR)
was above 0.70 (Table 2) (Hair et al., 2016).

Table 2: Results of confirmatory factor analysis

Items Skewness Kurtosis Factor loading Constructs o AVE CR
RA1 -3.037 9.957 0.778  Resource
RA2 -2.961 8.711 0.830 allocation 0.807 0.605 0.705
RA3 -2.709 7.302 0.686 (RA)
CA1 -2.519 6.091 0.852 Competitive
CA2 -2.900 9.404 0.872 advantage | 0.897 0.746 0.898
CA3 -2.518 6.458 0.867 (CA)
CT1 ~2.100 4.872 0.720  Commodity
CT2 ~1.744 3.728 0.77h trust 0.795 0.565 0.796
CT3 ~1.860 3.832 0.752 (CT)
QBR1 -2.509 6.974 0.73p Quality of
QBR2 -2.538 8.003 0.72p business 0.764 0.525 0.768
relationship
QBR3 -1.964 4.094 0.714  (QBR)
TR1 -2.809 9.227 0.760
TR2 —2.194 5.684 0.762 Trarg‘;grency 0.808 0.591 0.812
TR3 -2.147 5.169 0.776
RE1 -1.750 4.094 0.799 -
RE2 ~1.825 3.90¢ 0.77p Re("F";‘E')“ty 0.829 0.619 0.830
RE3 -1.602 2.704 0.79D
SPOTSC1 —1.851% 3.501 0.706 o, stainable
SPOTSC2 -2.206 5.053 0.845 lperformance of 0.862 0.617 0.8684
SPOTSC3 -1.911 3.558 0.799 OTSC ' ' R
SPOTSC4 2182 4.963 0.780 (SPOTSC)

o" = Cronbach’s Coefficient
6.4.  Structural equation modelling results

The study tested the proposed hypotheses afteysamglthe validity of the theoretical model’s
measurement scales. The structural model was dgdlusing analysis of moment structures (AMOS).
The maximum probability estimator was used to emtinthe standardised regression weight and the
probability values that indicate the significanttparirst the structural model was validated, dmehtthe

relationships between variables were analysed wimgtural equation modelling (SEM).



As shown in Figure 4, the proposed BCT-driven OTi8@lel improved the sustainable performance of
OTSC (SPOTSC), with TR and RE playing a cruciakrdihe data imply that the SPOTSC cannot be
isolated from RA, CA, CT, and QBR. The frameworlsitions the role of BTC in such a way that it links
the TR and RE in the newly-formed OTSC framework.iAtegrated description of the core components
of the OTSC processes within a BCT was adapted fhenrecent literature and from the analytical work
of the various supply chains. The results demotestize positive impact of blockchains on the supply
chain of organic tea. The study's findings havenisigant impact for policymakers and stakeholders
involved in defining BCTs' behavioural patternglire context of the OTSC. We conclude that integeati
BCT into the OTSC process improves sustainableopeence.

The model was checked to verify the relations betwthe different parameters. The modelling of the
structural equation of this study was based onriawee. Figure 4 presents the outcomes of thetstalc

model path analysis done in this study. The fingifigm the structural model are shown in Table 4.
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Figure 4: The structural equation model of a BCT-driven OTSC



6.4.1. Evaluating the goodness-of -fit criteria

Comparative fit index (CFl) points to a good filwa of 0.974 when the required value is matchedl wit
goodness-of-fit index (GFI) of 0.923. It is mardigesmaller than the recommended value of 0.90. The
root mean square approximation error (RMSEA) iglD,@vhich indicates good data accuracy and good
fit. The measured value of Chi-square/degreeseasfdiom (CMIN/DF) is 1.511, indicating strong model
fit. The values of Goodness-of-fit index (AGFI) 902), Tucker Lewis index (TLI) (0.970), Incremental
fit index (IFI) (0.974), Parsimonious normed fidax (PNFI) (0.791), and Parsimonious goodnesstof-fi
index (PGFI) (0.719) show that the proposed masletatistically acceptable, as the resulting patarse

are above or very close to the recommended rangalwés for good fit (Table 3).

Table 3: Goodness-of-fit indices of structural model testing using AMOS

Good-of-fit index statistics | Abbreviation Recommended range of veluesfor a Resultant
good fit value

Absolute Fit M easure
Chi-square test 1 p > 0.05 (Marsh & Hocevar, 1985) 297.723
Degrees of freedom df df >0 (Bentler, 1990) 197
Chi-square/degrees of freedom ydf y?/df < 3 (Marsh & Hocevar, 1985) 1.511
Goodness-of-fit index GFlI GE1 0.90 (Chau, 1997) 0.923
Adjusted goodness-of-fit index AGFI AGPI0.90 (Chau, 1997) 0.902
Root mean square error of RMSEA | RMSEA < 0.08 (Byrne, 2013) 0.041
approximation
I ncrement fit measure
Tucker Lewis index TLI TLE 0.95 (Rex B Kline, 2016) 0.970
Normed fit index NFI NFE 0.95 (Hooper et al., 2008) 0.928
Comparative fit index CFI CFt 0.90 (Segars & Grover, 1993) 0.974
Relative fit index RFI RFI > 0.90 (Hooper et alo0B) 0.916
Incremental fit index IFI IFI > 0.90 (Hooper et,&008) 0.974
Parsimonious fit measure
Parsimonious normed fit index PNFI PNFI > 0.50 (peoet al., 2008) 0.791
Parsimonious goodness-of-fit PGFI PGFI > 0.50 (Hooper et al., 2008) 0.719

index
6.4.2. Path analysis

This method helps to evaluate the relationship betwthe key factors that influence the BCT-driven
OTSC. We used SEM to test six hypotheses to ewalhat impact of RA, CA, CT, OBR, TR, RE, and
SPOTSC. Table 4 summarises the significance of dfnectural relationships (t-values) and the
coefficients of the path. In the structural modile correlations between the constructs were all

significant.



Hypothesis 1 predicts that resource allocation (RA$ a positive impact on transparency (TR) for the
sustainable performance of the OTSC. The standatdimefficients §) of resource allocation and
transparency are 0.636, and the t-value is 6.456001, indicating statistical insignificance. Tiesults
support this hypothesis.

Hypothesis 2 proposes that competitive advantadg [@2s a positive impact on transparency (TR) for
the sustainable performance of the OTSC. The stdisga coefficientsfl) of competitive advantage and
transparency are 0.291, and the t-value is 3.4%¥7Q001, indicating statistical insignificance. Tiesults

validate this hypothesis.

Hypothesis 3 suggests that commodity trust (CT) &agsositive impact on reliability (RE) for the
sustainable performance of the OTSC. The standatdisefficientsf) of commodity trust and reliability
are 0.469, and the t-value is 4.227, p < 0.01catitg statistical insignificance. The results ¢onfthis

hypothesis.

Hypothesis 4 proposes that quality of the businelsdionship (QBR) has a positive impact on religbi
(RE) for the sustainable performance of the OTSke $tandardised coefficientg) (of quality of the
business relationship and reliability are 0.383] #me t-value is 3.488, p < 0.01, indicating st

insignificance. The results support this hypothesis

Hypothesis 5 predicts that transparency (TR) hpssitive impact on the sustainable performancénef t
OTSC (SPOTSC). The standardised coefficiefysof transparency and sustainable performanceeof th
OTSC are 0.843, and the t-value is 6.114, p < Oidicating statistical insignificance. The results
support this hypothesis.

Hypothesis 6 suggests that reliability (RE) hasositive impact on the sustainable performance ef th
OTSC (SPOTSC). The standardised coefficief)sof reliability and sustainable performance of the
OTSC are 0.402, and the t-value is 5.283, p < Oidicating statistical insignificance. The results
support this hypothesis.

These results validate hypotheses H1-H6 of thidystliherefore, the influence of BTC on the OTSC is

positive.

Table 4: Path coefficient estimates

Hypothesis | Structural equations | Coefficients () t-value p-value Result

H1 RA— TR 0.636 6.456 *kk Supported




H2 CA— TR 0.291 3.417 o Supported
H3 CT— RE 0.469 4.227 i Supported
H4 QBR— RE 0.383 3.488 i Supported
H5 TR— SPOTSC 0.843 6.114 ok Supported
H6 RE— SPOTSC 0.402 5.283 ok Supported

Notes: *** Significance level: p < 0.01
7. Discussion and conclusions

The study results support H1-H6, revealing thabuese allocation, competitive advantage, commodity
trust, and quality of the business relationshipugal have significant positive associations with
transparency and reliability values, which also ehapositive associations with the sustainable

performance of a BCT-driven OTSC.

With globalisation, OTSC management has becomeaardibly complicated job. Neither consumers nor
tea branding companies have full transparency alability for all the components in the chain. &n
products travel through multiple regions, it is maisy to track every channel through which theypas
Because of this lack of transparency and relighitéa companies have no way of identifying inédint
intermediaries that hamper customer satisfactiod @flate consumer prices. On the other hand,
maintaining good relationships with suppliers iveal in the network is crucial for handling the OTSC
While this is a smaller issue for domestic playérds a crucial component of global supply chain
network management. When they are globalised, avithoader number of suppliers, companies need to
maintain the trust of their suppliers and cliemikjle at the same time they have no control oventhAs

a result, companies cannot effectively manage their business, as they are dependent on suppbiers t
deliver products. It is therefore crucial for buesees to weed out unreliable suppliers.

BCT is a distributed ledger that operates on thecjples of game theory, peer-to-peer technologyg a
cryptography. Its decentralisation is the idealiBoh to the transparency issue. For instanceherBiCT-
driven OTSC, companies can record information abibat tea’s cultivation area, organic garden
certificates, made-tea production details, brandowgrent product location, price, and date, ad a®l
other relevant organic tea information. This infatian, shared via the public ledger, can inform all

stakeholders on both the status of the transitlmdrigin of the items.

Once the information is recorded in a block in¢hain, the immutability feature ensures that itrcdrbe
tampered with without altering the subsequent doakd without the consensus of most users in the
network. The security level that the blockchairowl owing to its immutable nature ensures that the
recorded information cannot be altered. In the aishe OTSC, the availability of trustworthy shére

records ensures that stakeholders can maintainameng themselves.



The following are undoubtedly significant advansgd the BCT-driven OTSC: streamlined business
processes; improved supply chain visibility; impedvchannel material traceability; a competitiveesdg

reduced communication errors and improved colldimrabetween parties; improved trust and
transparency between business parties; preventforiheft and piracy; and increased customer
satisfaction. Therefore, it is evident that the @am of a blockchain can provide the OTSC with

numerous advantages that can help businesses anregfevant in the market.

Although BCT has immense potential in OTSC managenume of the key challenges in a BCT-driven
OTSC is the balance between data disclosure anfideatiality: collaboration versus competition. To
protect confidential data, supply chain stakehaldeeed to avoid transparency (Wang et al., 2019).
Confidentiality of sensitive data should be pradedin the made-tea manufacturing factories anddihgn
units. However, transparency is central to marketaimd branding in this industry, so BCT poses a
significant challenge when balancing transparenay data confidentiality (Queiroz & FossoWamba,
2019).

In the supply chain, the implementation of BCT jgragressive paradigm shift that encourages plagers
change their attitudes and become more competamif@2 & FossoWamba, 2019). Despite the known
barriers (Yadav et al.,, 2020), the adoption of B@TOTSC is underway. The adoption behaviour
(Muhammad et al., 2021) of all OTSC stakeholdei$ imiprove over time, and trust will grow among
them. This study shows that the chosen parametigch, as transparency and reliability, contributéheo
sustainable performance of the BCT-driven OTSC. &l@mw, it should be remembered that the problems

faced in developing countries vary with their teglogical innovation rate (Soni et al., 2021).

7.1.  Theoretical implications

The four vital theoretical contributions of this tkoare as follows. The main contribution is the BTC
driven OTSC model. This model is also applicablesamious other contexts, such as the Agro supply
chain, the green supply chain, and the beveragplysgpain. The model suggests that the adoption of
BCT in the supply chain can help increase transpgrand reliability, which positively affect thepgaly
chain’s sustainable performance.

Second, this study responds to the call for mosearch on BTC in the context of supply chainshin t
current literature, blockchain studies have focusedinly on implementing the technology, while
ignoring other dimensions of the supply chain’'stainsble performance. Notably, considering thevacti
use of BTC in the context of banking and cryptoencies and its limited use in the general suppairch
no analytical research has established or analygegustainable performance associated with theGQOTS



This study paves the way for future researcheextend the use of BCT to other services in the lsupp

chain domain, such as online purchase and logistaasagement.

Third, from a conceptual point of view, this stuslyéxploratory mixed-method approach to extending
existing theories (RBV and NT) to the supply chaindel promotes the use of BTC to adapt existing
theories to new contexts. The proposed model cenidble future researchers to adapt similar thedoie

the contexts of other product networks and seryiegsecially in the supply chain field.

Fourth, the research provides information aboutltidéan tea supply chain and the importance of BCT
adoption for the OTSC in the Indian context. lessential for researchers to understand the balrasio
the OTSC, as India represents a large segmenaafustomers worldwide. This contribution is critica
because prior studies have pointed out geograptiispéarities in the supply chain, underscoringribed

for studies that focus on diverse geographies atidres.

7.2. Practical implications

Organic tea growers and producers are interestethiéouraging the general public to consume organic
tea from an authentic source. The industry can fiiefinem restructuring the OTSC by adopting BTC.
There are three key messages.

First, given that transparency and reliability #re main drivers of sustainable performance, BCT ca
increase the OTSC's customer base by promotingitbhanic tea brand to the existing tea consumers.
Moreover, the use of BCT can lead to continuousityuzare improvements, which will attract and ieta

consumers and ultimately increase the supply chaimstomer base and reduce redundancies.

Second, this study has shown that sustainable rpgaftce, measured in terms of transparency and
reliability, improves the OTSC process. Operatorghe BCT-driven OTSC should therefore work on
ways to accelerate organic-tea supply and to cosiiuply-related information.

Third, this study is the first formal study focugion the OTSC. It will help organic tea growers and
manufacturers to identify the key strategies fepomsible practices and to find opportunities toease
this supply chain’s sustainable performance. Anitamdhl strength of the study is its focus on the

cryptocurrency supply chain, which extends fronditranal labourers to high-end consumers.



7.3. Conclusion, limitations, and future research

This study contributes to the research on BTC i ¢bntext of the OTSC to improve the OTSC'’s
sustainable performance. This research is essdmial the supply chain sector's perspective, since
scholars have argued that it is critical to underdtvarious aspects of stockholders’ engagemeiriglur
the organic product supply. We have found thatBRE€ can play a vital role in the supply chain. The
empirical investigation justifies the adoption b&tBTC by the various stakeholders.

Despite its significant achievements, this study $@me limitations that should be noted.

First, the study included 41 small tea gardenste22estates from 4 separate tea-developing dsstict
Assam, and a tea research institute. Corresporylimglestionnaires were administered to 305
respondents through a survey. Comprehensive sagapdewould have made the resulting model more

accurate.

Second, in certain instances, an inappropriate rstat@ling of the roles and responsibilities ofgepply
chain participants may have resulted in respontémsfficient replies, and some assumptions made
during the development of the BCT-driven OTSC madal have harmed its diversity

Third, this study has used a cross-sectional metsmdt depends on self-reported data collecteshat
point in time. This increases the probability ofid®d findings. In the future, researchers couldotiser
research designs, such as longitudinal and expetahstudies, to overcome this limitation and confi

our results.

There are many promising pathways for future resedfirst, it would be productive to discuss howTBC
impacts social sustainability issues, especially ldgal and ethical implications of its adoptiontlire
OTSC. Second, to provide strategic insight into thelementation dynamics, we recommend a
comparative analysis of BCT enablers and obstaidedifferent cultures and differently-sized tea-
manufacturing factories. Third, in future experifseninvestigating non-linear relationships using

instruments such as artificial neural networks fdeygonsidered.
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Appendix-1:

Field Visit Schedule

Method | Field Type/ Interact With Observation_ / Discussion Area of the Tea No. of V_isit/
Supply Chain I nteraction
c Estate-Tea-Gardens Tea cultivation process andiplyctrategy 22
2 Small-Tea-Gardens Tea cultivation process and pigcstrategy 41
g Estate-Tea-Factories ‘made-tea’ processing strategy 22
_2 Bought-Leaf-Factories ‘made-tea’ processing strateg 03
o Kolkata Tea-Auction-Centre Collected the basicinfation about tea auctior 02

Laborers of the Estate-Tea-Garde 1sPluck|ng timing, pl_uckmg season, plucking 12
strategy, and nursing of the tea plants

Laborers of the Estate-Tea-Factorjes Different phad the ‘made-tea’ process 07
Plucking laborers of the Small-Tea- Plucking season, plucking timing, and plucking 17

Gardens strategy

Focus
Group
Discussion




Laborers of the Bought-Leaf-

Companies

the finished Tea; Distribution channel

i Different phases of the ‘made-tea’ process 08
Factories
Employee of the Small Tea Gardens Plucking andipgustrategies 24
Small Tea Growers L|m|tat|9ns/challenges faces during cultivating, 37
harvesting, and selling of the Tea Leaves
Tea-Leaves-Agents Selling and buying opportunity of the plucked 07
Green Tea Leaves
Supervisors of the Tea-Estates-
Gardens (plucking laborers are Plucking, pruning, and nursing strategies 16
working under a supervisor)
Assistant Managers (field laborer | . . _ . . L
manager) of the Estate-Tea- L|m|tat|ons/ghallenges face during cultivating 08
4 and harvesting
Factories
Factors responsible for producing the best quality
Assistant Managers (field manager)GTLS. and ‘made-tea’ (plucking standard, day-gf-
X plucking, organic cultivation, nursing the Tea 06
of the Estate-Tea-Factories 4
plants, duration between plucked Green Tea
5 Leaves, and start processing
>
o Assistant Managers (administrative Use of Logistic and Logistic cost; Distribution
c manager) of the Estate-Tea- 07
- . channel
Factories
Roll of the Tea Leaves Agents, Made Tea Agents
ll\:/lscrlggg;s of the Estate-Tea- and Tea Brokers; Roll and responsibilities of the 05
individual players of the Tea Supply Chain
Assistant Managers (administrativé Use of Logistic and Logistic cost; Distribution 06
manager) Bought-Leaf-Factories | channel
Roll of the Tea Leaves Agents, Made Tea Agents
ll\:/lscrlggg;s of the Bought-Leaf- and Tea Brokers; Roll and responsibilities of the 03
individual players of the Tea Supply Chain
Scientists of Tocklai Tea Research ROI? Of. the Tea Resear'ch .Cente.rs In tea
; cultivation and processing; Quality of the 03
Institute S
finished Tea
Distributors and Retailers Blending and packingstBlbution channel 11
Tea Consumers Purchase trends 14
Made Tea Brokers Roll an.d rgspon§|bllltles of the Tea-Auction- 02
=5 Centre; Distribution channel
£ @ | Employees of the Reputed Factors responsible for producing the best quality 05
S § Companies’ Tea-Estates made-tea and finished Tea; Distribution channel
cC .=
— 0O | Employees of the Tea-Branding- | Factors responsible for producing the best quality 04




