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Abstract

The importance of applying disruptive technologies to improve the efficiency of different processes within the
agri-food chain for sustainable development is increasing day by day. In the current scenario, agri-food chains face
disruptions caused by the consequences of COVID-19 or the War in Ukraine, resulting in reduced quality, availability,
transparency, trust, and security of different food products within the distribution chain. This paper aims to map the
convergence between the use of Blockchain technology for sustainable development and agri-food chains. The
specific objectives are pointing to key co-occurrence networks and clusters, mapping the emerging thematic axes from
the literature, showcasing key authors and journals, and organizing the collected data based on economic, social, and
environmental (three pillars of sustainability). The research design is organized using Systematic Review
Methodology. The originality of this review includes the verification of data performance through bibliometric and
the organization and analysis of the identified articles based on the dimensions of sustainability. The findings show
that the adoption and use of Blockchain technology improve supply chain sustainability performance and point to a
developing trend in the area under study. There is a high concentration of theoretical contributions, with the
environmental dimension being less addressed. A detailed analysis of the findings is presented to provide a
comprehensive and up-to-date view of agri-food chains, Blockchain, and sustainable development. Furthermore, this
work offers research opportunities to develop new research based on Blockchain and sustainable development.
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Introduction

It is undeniable that agriculture and agri-food chains are undergoing changes promoted by the application of
technologies, as a result, cutting-edge technologies contribute to the improvement of food management (Chandan et
al., 2023; M. Kumar et al., 2023). Food is a basic necessity of humanity, and prior to the COVID-19 pandemic and
the Ukraine War, 135 million people suffered from acute hunger (Tyagi, 2023). Currently, due to the Ukraine crisis,
there is a scarcity of food among the world's poorest populations (ONU, 2023).

In view of this, in the near future, agriculture and food systems will be characterized by radical and revolutionary
technological applications (Klerkx & Rose, 2020). Thus, the implementation of emerging technologies in agriculture
allows for the emergence of e-agriculture or agriculture 4.0, reducing costs and labor (Jararweh et al., 2023; Leduc et
al., 2021), which yields above normal production rates at a rate of 200 to 400% (Davies & Garrett, 2018) with the aim
of meeting the projected need to produce up to 60% more food by 2050 (Benyam et al., 2021). Consequently, it is
understood that current production levels have better performance than those of the past.
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On the other hand, different initiatives have been carried out around the world to strengthen sustainable
development. Sustainability is conceived as growth that satisfies current wants without endangering the capability of
next generations to provide for themselves. (Brundtland & ONU 1987). Under this reasoning, the Sustainable
Development Goals known as SDGs were defined, which address the global problems that humanity faces, including
environmental concerns, inequality, and poverty, especially related to the most vulnerable and disadvantaged
populations within the current economic paradigm, aiming to build a sustainable future (Quayson et al., 2021).

Furthermore, perishable products managed throughout the agri-food chain require special treatment. In this regard,
there are those with a fixed shelf life and products with continuous decomposition (Aazami & Saidi-Mehrabad, 2021).
For instance, products with fixed shelf-life expiration dates, such as medications or packaged goods, while products
with continuous decomposition experience a gradual decline in quality over time. Consequently, the faster the delivery
to the end customer, the better the margins and benefits for the entire chain (Hashemi-Amiri et al., 2023).

Regarding global agri-food chains, between 25 and 30 percent of the food produced each year for human use is
wasted, or nearly 1,300 billion tonnes of food, which comprises 30% of cereals, between 40 and 50% of pereshibles,
and oilseeds, 20% of meat, and 35% of maritime products (FAO, 2021). Then, a study of 228 countries and territories
to assess their capacity to confront the challenges of agricultural degradation products shown an increase of 35% in
malnourished people for the year 2021, or almost 768 million people (Institute for Economics & Peace, 2022). Thus,
loss factors may be poor resource management and inefficient supply chain processes, and unsustainable consumption
patterns (Anastasiadis et al., 2022). In this sense, some authors comment on the possibility of food crises strengthened
by water, energy, and climate scarcity or by other factors related to high demographic growth rates and social progress
that do not feed sustainably.

Furthermore, the COVID-19 pandemic tested the flexibility of supply chains in different sectors, allowing for the
discovery and consideration of new variables or inputs for various fields of study. Thus, many structures and chains
were affected by centralizing operations in chains with greater flexibility and changing consumer behavior from "in-
person” shopping to "online” shopping, assuming risks of choosing clean, safe, and quality agricultural output
(Kazancoglu et al., 2023; Nguyen et al., 2022).

Likewise, new agri-food chain business models are progressively expanding based on digitization (Mercuri et al.,
2021), within which some economic and ethical practices are not addressed. For example, farmers are at the mercy of
commercial structures that put pressure on weaker prices (Sodamin et al., 2022), and the high number of intermediaries
or actors does not allow for fair information and negotiation visibility (Bager et al., 2022; Quayson et al., 2021),
considering that nearly 56% of businesses worldwide suffer severe disruptions in the supply chain (Rashid et al.,
2022). In contrast, the food sector requires greater support and improved government policies to enhance sustainable
practices from an economic, political, and social perspective (Chandan et al., 2023).

Given the foregoing, the biggest issue is making the transition from knowledge-based agriculture to data-driven
smart agriculture (Scuderi et al., 2022), and because blockchain technology is decentralized, open, and transparent, it
can be applied to agriculture with outstanding benefits. (Song et al., 2022).

Under this spectrum, it is known that the application of Blockchain in agri-food chains has been studied since
approximately 2015, as observed in the different existing research within the scientific community. However, different
studies show that there is still no consensus on all the benefits of a decentralized flow of information, as the application
of Blockchain is accepted in some studies while in others, significant improvements of this technology are expected
in the long term for its subsequent application. Thus, post-application results guarantee that Blockchain technology is
sustainable or contributes to the sustainability of the chain (Dey & Shekhawat, 2021; Fernandez-Vazquez et al., 2022;
Friedman & Ormiston, 2022; Kamble et al., 2020; Mao et al., 2018; Rashid et al., 2022; Saurabh & Dey, 2021; Y ousefi
& Mohamadpour Tosarkani, 2022). With this, the following research question is made: Is there a convergence between
sustainable development and the use of blockchain technology in agri-food chains?

Therefore, even with the use of blockchain, there is no assurance that ongoing procedures and profits will be either
ineffective or unsustainable. Considering all of the above, the primary objective of this paper is to show how
sustainable development and the use of Blockchain technology in agri-food chains intersect. The specific objectives
are pointing to key co-occurrence networks and clusters, mapping the emerging thematic axes from the literature,
showcasing key authors and journals, and organizing the collected data based on economic, social, and environmental
sustainability, which are its three pillars.
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In summary, this paper is organized as follows: section 2 presents the theoretical framework, section 3 presents
the research methodology, section 4 highlights the results, section 5 shows the managerial implications and practical
insights, and finally section 6 concludes the research with conclusions, limitations, and future works.

Literature background
Disruptive Technology Blockchain

Blockchain is a decentralized data ledger. It is also considered a pivotal technology for replacing traditional
methods of storing, organizing, and sharing agricultural data in a decentralized, transparent, reliable, and immutable
way (Torky & Hassanein, 2020; Peepliwal, et al., 2022). Disruptive technology allows for a complete change in the
conventional mode of production, offering a profound change in traditional processes.

Furthermore, the literature indicates that the application of Blockchain offers a series of benefits and advantages
for agri-food chains, such as traceability, decentralization, immutability of records, transparency, and smart contracts
(Dos Santos et al., 2021; Munir et al., 2022). Smart contracts are understood as computer protocols that facilitate the
verification, execution, and obligations of the terms of commercial agreements (Saurabh & Dey, 2021), receiving
transactions that are executed by programmed functions receiving any produced information (Salah et al., 2019a).
Thus, smart contracts enabled by Blockchain technology can significantly increase supply chain management
efficiency (Wamba & Queiroz, 2020), and exclude third parties from contract execution, making transactions faster,
more flexible, cost-effective, irreversible, and traceable (Saurabh & Dey, 2021). Smart contracts also solve the
problem of sensitive data manipulation (Dutta et al., 2020; Salah et al., 2019a), due to the immutable nature of the
blockchain network, as shown in Figure 1.
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Figure 1. Operation of Blockchain

In addition, the functioning of the Blockchain network is based on different consensus mechanisms to validate the
authenticity of the blocks that will be added to the network, as shown in Figure 1. In this sense, the proposed and
constantly updated consensus mechanisms are: Proof of Work, Proof of Stake, Proof of Authority, and Proof of
Elapsed Time (Torky & Hassanein, 2020; J. Zhang et al., 2022). The new block is evaluated and inserted into the
network, and then all nodes in the network are notified and alerted (Chain stakeholders), considering that the sent
information becomes immutable and decentralized. In the following process, the network miners, after using the
consensus mechanism and adding the block to the Blockchain network, receive compensation, making the network
free of excessive intermediaries and reducing operating costs.
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Blockchain technology's use in the agri-food supply chain for sustainable development

Agricultural Supply Chain manages the entire chain from production to delivery of the product to the end customer.
Thus, the food supply chain is characterized by the participation of different actors that include: suppliers, producers,
distributors, other intermediaries, and customers (Niknejad et al., 2021), with a high level of complexity, the need for
digitization is paramount (Dutta et al., 2020). In addition, traditional agri-food chains by nature present food waste
within operations. Ironically, many of them are rotting in different containers around the world (Sodamin et al., 2022),
and another frequent form of food loss is qualitative waste, meaning that the attributes of the food are reduced, making
it inedible (without nutritional value) (Vangala et al., 2021). In contrast, an agri-food chain with practices based on
economy, society, and the environment can be considered a green chain (Jararweh et al., 2023).

In parallel, growing threats such as food insecurity and contamination demand a revolutionary traceability system
that ensures sufficient security for food distribution (Hang et al., 2020), indeed, as it is well-known, many chains are
difficult to trace due to their extensive nature (Tyagi, 2023). Thus, recent scandals worldwide have demonstrated that
there is no reliable, transparent, and decentralized system applied in the management of the agro-industrial chain
(Khan et al., 2020). Additionally, the pandemic has provided lessons learned, for example, real-time information is
essential, coordination must be decentralized, and bureaucratic processes reduced for the flexibility of the agri-food
chain (Pincheira et al., 2021). Numerous studies aim to close the gap between areas for improvement and the adoption
of new technologies in the agri-food supply chain as a result of these factors.

Subsequently, as mentioned, it’s the willingness of future generations to meet their own needs without sacrificing
their capacity to meet current or future requirements is known as sustainable development., i.e., it enables efforts to
build a sustainable future. Thus, the dimensions of Sustainable Development - social (people and communities),
environmental (environmental impact), and economic (benefit and income) - are evaluated and considered to achieve
sustainability, where each dimension is a necessary condition (Andersson et al., 2022b; Njualem and Ogundare, 2023).

Regarding the social dimension, it is necessary to overcome problems such as fraud, human rights violations,
environmental contamination, visibility, food waste, centralization, and others. In view of this, the application of
Blockchain creates shared value, improves food traceability, decentralizes information, makes unknown actors visible,
drives environmental sustainability, and offers security for all types of products (Bager et al., 2022; Friedman &
Ormiston, 2022; Oguntegbe et al., 2021; Quayson et al., 2021). Similarly, certifications required by public agencies
or issued by third parties can be simplified with the application of Blockchain, thus avoiding misleading advertising
and reducing resource consumption (Dos Santos et al., 2021). At the same time, government policies, the impacts of
public actions, consumer attitudes towards Blockchain implementation, and the profits that could be generated are
topics under development in the background (Alkahtani et al., 2021; Bendarag et al., 2022; Da Silveira et al., 2022;
Georgescu et al., 2022).

Regarding the economic dimension, different digitalized models such as the Food Trading System with
Consortium Blockchain (FTSCON), FarmMarketPlace, or KRanTi offer a reduction of information asymmetry, as
well as allowing for knowledge of losses during logistics services and guaranteeing the necessary authentications for
permissions, and above all, promoting traceability throughout the chain (Leduc et al., 2021; Mao et al., 2018; Patel et
al., 2021). Additionally, there are opportunities for improvement in the field of negotiations between small agricultural
producers and the market, as the application of Blockchain can provide information throughout the chain, ensuring a
reliable method of communication in the Vietnamese market (Nguyen et al., 2022). Furthermore, the diversification
of the application of Blockchain in agricultural credits (Landini, 2021; Tende et al., 2022), the addition of
cryptocurrencies in agri-food chains (Lotfi et al., 2021), and the monetization of chain data (Tsolakis et al., 2022)
continue to add to the literature within the applications of sustainable intelligent economic ecosystems.

Finally, in the environmental dimension, it is understood that agricultural and food systems are transitioning
towards a revolutionary agriculture. One application for reducing food labels or tags is information and traceability
based on Blockchain technology (Sodamin et al., 2022). Additionally, the enabling or adoption factors from different
studies demonstrate how pricing, trust, compliance, interoperability, and traceability, visibility, immutability, and
technical characteristics of Blockchain enable the chain to help the agri-food chain's processes remain sustainable
(Anastasiadis et al., 2022; Y. Bai et al., 2021; Erol et al., 2022; Kéhler & Pizzol, 2020; Munir et al., 2022; Saurabh &
Dey, 2021; Yadav et al., 2021; F. Zhang & Song, 2022; Zkik et al., 2022). However, the prevention of food loss and
waste has rarely been the primary adoption factor for Blockchain technology (Benyam et al., 2021).
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Furthermore, in literature, there are various approaches to the use of Blockchain in the food chain, for example:
smart city management at different levels of the food chain (Ullah et al., 2023), integration of 10T and Blockchain to
reduce the energy consumption of the system (Awan et al., 2021), IoT and Blockchain-based solutions for chain
communication (Tanriverdi, 2021), proposals for Blockchain-based architecture models for Supply Chain (Alamsyah
etal., 2022; Y. Bai et al., 2021; Ekawati et al., 2021; Ma & Zhang, 2022; Song et al., 2021). Under this perspective,
conceptual and analytical approaches allow us to show that the application of Blockchain plays important roles not
only as an input to ensure fair prices (Mangla et al., 2022) but also as a mediator to obtain sustainability and improve
supplier trust (Luzzani et al., 2021; Nayal et al., 2021; Kumar, Srivastava and Singh, 2022; Rashid et al., 2022; Y ousefi
and Mohamadpour Tosarkani, 2022). Similarly, for the generation of new knowledge, the addition of sensors
combined with Artificial Intelligence (Jararweh et al., 2023). .

Other topics identified in the literature, which contribute to the present research, for example: studies on
Blockchain and carbon footprint and carbon measurement in sustainable chains considering mathematical models
(Abbasi & Erdebilli, 2023; Barbosa, 2021), the application of neural networks for the implementation of Blockchain
(Faasolo & Sumarliah, 2022), Blockchain and circular economy (Rusch et al., 2022), empirical case study of
Blockchain application (J. Zhang et al., 2022), multi-chain models with Blockchain (Yu et al., 2021), and some other
updated systematic reviews or conceptual frameworks that give a thorough rundown of the advantages, advantages,
applications, and limitations of Blockchain implementation (Chandan et al., 2023; Dal Mas et al., 2023; Rusch et al.,
2023).

Method

The research design was developed in 4 phases that allowed to organize the application of Systematic Review and
Meta- Analyses (PRISMA). Figure 2 shows the research design.

Formulating the research question
Problem justification

General Objective STEP 1
Specific Objectives

Introduction

Application of Systematic Reviews and Meta-Analyses (PRISMA).
Method * Research on data base Scopus and Web Of Science

Process information with Tools and Software (VOSviewer, R,

Rstudio and Bibliometrix)

STEP 2

Identify the main co-occurrence networks and clusters.
Map the main emerging topics.

Results + Highlight the top journals with the highest contribution.
Organize the mapped SDGs for each article based on Scopus Al.

STEP 3

Discussion and conclusions based on the analysis of the

Discussion and database and the process with tools and software. STEP 4

Conclusion

Figure 2. Research Design

The first step introduces four basic elements for the present study, which are the research question, proposed
problem, the general objective, and the specific objectives.

The second step presents the methodology, based on PRISMA and databases such as Scopus and Web of Science.
aims to achieve the specific objectives presented initially and is according to systematic literature review and
bibliometric analyses following the Systematic Reviews and Meta-Analyses (PRISMA) model, which ensures
replicability and transparency (Dabees et al., 2023; Morelli & Ignacio, 2021; Munir et al., 2022).

The third step presents the study results.

The fourth and final step includes the Discussion and Conclusion section, organized into findings and limitations,
with the final section comprising future recommendations.
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Development and results
The PRISMA procedure was applied in fourth stages: Identification, Screening, Eligibility and Including, as
showing in Figure 3.

Identification: The keywords "Blockchain" and "Sustainable Development" and "Agri-food supply chain™ or
“Food Supply” were defined, which allowed for a high number of potential studies to be analyzed. Therefore, the
articles obtained in the Web of Science database were 315 articles and in Scopus was 498 articles, respectively.

Screening: The Screening criteria were established as follows: only scientific articles published in scientific
journals, articles published since the year 2000, in English, without duplicates, with a Digital Object Identifier (DOI),
and finally, those not related to the topic of this research were excluded.

Eligibility: The Eligibility criteria were aligned with the studied topics shown in this research.

Including: Consequently, the result was 86 articles selected according to the inclusion criteria.

_— . ) Publications identified through
Publications identified through databases

databases Scopus: N=550 WoS: N=436

I ]
L 2

Publications identified through databases
IDENTIFICATION Scopus and WoS. N=986

IDENTIFICATION

“N" after removed publications since 2000 to 2022: N =930
“N” after removed publications in english language: N= 616
“N" after removed publications without DOI and duplicates N= 362

SCREENING

"N" after excluding publications not related to the keywords and the topic
under study “BLOCKCHAIN" AND “SUSTAINABLE DEVELOPMENT" AND
“AGRI FOOD SUPPLY CHAIN" OR “FOOD SUPPLY”

N=79

ELIGIBILITY

ELIGIBILITY

“N" after to include related Publications :
"N" = 86

INCLUDING

!

INCLUDING

Figure 3. PRISMA flow.

In order to contribute to the research, the Rstudio software and Bibliometrix package, VOSViewer, and Thesaurus
tool were used, which allowed this article to present different results which may respond to the research questions
posed at the start of this piece. Figure 4 shows the performance of the database.
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Completeness of bibliographic metadata
Metadata Description Missing Counts
AB Abstract 0
C1 Affiliation 0
AU Author 0
CR Cited References 0
DI DOl 0
DT Document Type 0
S0 Journal 0
LA Language 0
PY Publication Year 0
Tl Title 0
TE Total Citation 0
RP Corresponding Author 4
DE Keywords 6

Missing %
0.00
0.00
0.00

0.00

0.00
0.00
0.00
5.06

759

Status

Good

Good

Figure 4. Metadata performance.

According to Figure 4, the data utilization by columns is an indicator that guarantees the suitability of the processed
data. The data organized in the Metadata header refers to the order of the database, and each of them has a description
on the right side. An important observation can be made in the last 2 rows (Corresponding author and Keywords),
which present missing data, but they can still be used since the software rates their usage as "good".

Subsequently, the growth of literature on the studied topics allowed mapping the co-occurrence networks that were
analyzed with VOSviewer and Thesaurus. Thus, we present Figure 5, which shows the co-occurrence networks and

the identified clusters.

food sugly chain
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Figure 5. Co-occurrence Network
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The co-occurrence networks demonstrate a convergence of the studied topics. Additionally, the existence of three
clusters, Red, Blue, and Green, can be observed. Thus, the identified network is linked to Blockchain, Supply Chain
Management, traceability, e-agriculture, sustainable development, and food security and safety.

Regarding the authors and journals with the highest contribution, Table 1 shows the top 21 authors with the highest
citation levels within the literature linked to their respective journals.

The authors with the highest citation levels within the studied topic, including relevant research from the current
year, 2023, may not have a high citation level due to recent publications, but contribute to new approaches within the
literature. The Author column displays the identified authors belonging to the ranking. The Source column shows the
international journals where the publications were made. The DOI column indicates the Digital Object Identifier,
which allows for easy access to the articles. Finally, the last column shows the total number of citations per article and
author. Furthermore, many authors have focused their research on different categories and subcategories, presenting
conceptual models, frameworks, mathematical models, interviews, expert opinions, and other case studies or analyses.
In summary, the entire list presented with the respective citation level may be used for consulting papers with the
highest contribution.

Table 1. The most important contribution for author and resource.

Author Source DOI Ano Total Citations
Kamble et al. International Journal of Information Management 10.1016/j.ijinfomgt.2019.05.023 | 2020 26.
Klerkx et al. Global Food Security 10.1016/j.gfs.2019.100347 2020 14
Saurabh et al. Journal of Cleaner Production 10.1016/j.jclepro.2020.124731 | 2021 8
Kéhler et al. Journal of Cleaner Production 10.1016/j.jclepro.2020.122193 2020 7
Mao et al. Sustainability (Switzerland) 10.3390/5u10093149 2018 5
Oztiirk et al. Soft Computing 10.1007/s00500-020-04831-w 2020 3
Barbosa, M. Global Food Security 10.1016/j.gfs.2021.100517 2021 2
Davies et al. Frontiers in Sustainable Food Systems 10.3389/fsufs.2018.00084 2018 1
Friedman et al. Technological Forecasting and Social Change 10.1016/j.techfore.2021.121403 |2022 1
Benyam et al. Journal of Cleaner Production 10.1016/j.jclepro.2021.129099 | 2021 1
Alkahtani et al. Sustainability (Switzerland) 10.3390/5u13020816 2021 1
Leduc et al. Journal of Cleaner Production 10.1016/j.jclepro.2021.127055 |2021 1
Mercuri et al. Sustainability (Switzerland) 10.3390/5u13105619 2021 1
Quayson et al. IEEE Transactions on Engineering Management 10.1109/TEM.2020.2996003 2021 1
Dal Mas et al. Technological Forecasting and Social Change 10.1016/j.techfore.2022.122155 |2023
Chandan et al. Sustainability (Switzerland) 10.3390/5u15032109 2023
Kumar et al. Journal of Cleaner Production 10.1016/j.jclepro.2023.136894 | 2023
Tyagi et al. Humanities and Social Sciences Communications 10.1057/s41599-023-01658-2 2023
Ullah et al. Sustainable Cities and Society 10.1016/j.scs.2023.104697 2023
Jararweh et al. Computers and Electrical Engineering 10.1016/j.compeleceng.2023.108] 2023
Talpur et al. International Journal of Interactive Mobile Technologies |10.3991/ijim.v17i08.39467 2023

Table 2 displays the analysis of the identified research, organized into 4 categories: Conceptual, Empirical,
Modelling, and Technical (Chandan et al., 2023). The Conceptual category comprises general descriptions, literature
reviews, and theories. The Empirical category includes case studies, hypothetical tests, expert interviews, and expert
seminars. The Modelling category corresponds to mathematical modelling, simulation modelling, and multicriteria
decision-making. Lastly, the Technical category is based on frameworks or system models.

Table 2. Research Categories

Research Categories

Authors i ; -
Conceptual Empirical Modelling = Technical

(Kamble et al., 2020)
(Mistry et al., 2020)
(Dutta et al., 2020)

(Salah et al., 2019b)
(Klerkx & Rose, 2020)
(Antonucci et al., 2019)
(Wamba & Queiroz, 2020)
(Saurabh & Dey, 2021) *
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Research Categories
Authors

Conceptual Empirical Modelling = Technical

(Shahid et al., 2020) * *

(Torky & Hassanein, 2020) * *
(Kohler & Pizzol, 2020) * *
(Khan et al., 2020) * * * *
(Hang et al., 2020) * * *
(Vangala et al., 2021) *

* * * *

(Mao et al., 2018)
(Rana et al., 2021) *
(Lin et al., 2020)

(Niknejad et al., 2021)

(Pranto et al., 2021) * * *
(Pincheira et al., 2021) * * *
(Oztiirk & Yildizbasi, 2020) * *
(Friedman & Ormiston, 2022) * *
(Yousefi & Mohamadpour Tosarkani, 2022) * *
(Benyam et al., 2021) *
(Barbosa, 2021) *
(Alfandi et al., 2021) * *
* * * *

(Leduc et al., 2021)
(Lotfi et al., 2021) * *
(Quayson et al., 2021)

(Alkahtani et al., 2021) * * * *
(Bierbaum et al., 2020) >
(Dey & Shekhawat, 2021) *

* * * *

(Awan et al., 2021)
(Y. Bai etal., 2021) * * *
(Davies & Garrett, 2018)
(Rejeb et al., 2022)

(Erol et al., 2022) * * * *
(Nayal et al., 2021) *
(Yadav et al., 2022) * * *
(Patel et al., 2021) * * *
(dos Santos et al., 2019) * * *
(Mercuri et al., 2021) * * *
(Mangla et al., 2022) * *
(Zhu et al., 2022) *

* * *

(Song et al., 2021)
(Rusch et al., 2023) *
(C. Bai et al., 2022)
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Research Categories
Authors

Conceptual Empirical Modelling = Technical

(Faasolo & Sumarliah, 2022)

(Anastasiadis et al., 2022) * *
(Scuderi et al., 2022) * *
(Song et al., 2022) * *
(Bager et al., 2022) * * *
(Mirabelli & Solina, 2021) *
(Sahoo et al., 2022) *
(Kazancoglu et al., 2023) * *
(Kumar et al., 2022) * *
(Zkik et al., 2022) * *
(Tsolakis et al., 2022) * * *
(Yuetal., 2021) * * *
(Zhang et al., 2022) * *
(Andersson et al., 2022a) * *
(Munir et al., 2022) *
(Luzzani et al., 2021) * * * *
(Zhang & Song, 2022) * *
(Tende et al., 2022) * * *
(Wunsche et al., 2022) *
(Alamsyah et al., 2022) * * * *
(Oguntegbe et al., 2021) * *
(Fernandez-Vazquez et al., 2022) * *
(Georgescu et al., 2022) * *
* * *

(Ekawati et al., 2021)
(Rashid et al., 2022) * *
(Sodamin et al., 2022)

(Ma & Zhang, 2022) * *
(Da Silveira et al., 2022) * *
(Bendarag et al., 2022) *
* *

(Nguyen et al., 2022)
(Landini, 2021) * * *
(Tanriverdi, 2021)

(Dal Mas et al., 2023)
(Chandan et al., 2023)

(M. Kumar et al., 2023) > >

(Tyagi, 2023) * *
(Ullah et al., 2023) *

(Jararweh et al., 2023) *

(Talpur et al., 2023) *

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
532



Application of Block Chain Disruptive Technology in Agri-Food Chains for Sustainable Development, a Systematic Review

Table 2 also highlights the evaluation of the data collected based on the categories of Conceptual, Empirical,
Modelling, and Technical. Consequently, it was identified that all the studies presented a solid theoretical foundation
for the generation of different proposals, with the highest proportion of contribution being based on case studies and
hypothetical tests. Additionally, of no less importance, was the existence of a mathematical application to measure the
performance of Blockchain implementation in agri-food chains across different economic, environmental, and social

approaches.

Table 3 displays the evaluation of the research determined by the specific approach they presented. As previously
mentioned, the agri-food chain demonstrates applications in different focuses such as "Security, Safety and Quality,"
"Traceability, Tracking and Supervision,” "Transparency and Decentralization,” "Provenance,” "Financial
Performance,” "Theoretical," and "Triple Bottom Line."

Table 3. Research Approach

Research
Approach

Security, Safety and
Quality

(Salah et al., 2019b); (Shahid et al., 2020); (Khan et al., 2020); (Hang et al., 2020); (Mao et
al., 2018); (Pranto et al., 2021); (Alfandi et al., 2021); (Leduc et al., 2021); (Alkahtani et
al., 2021); (Awan et al., 2021); (Erol et al., 2022); (Patel et al., 2021); (dos Santos et al.,
2019); (Song et al., 2021); (Bager et al., 2022); (Yu et al., 2021); (Luzzani et al., 2021);
(Zhang & Song, 2022); (Tende et al., 2022); (Alamsyah et al., 2022); (Ekawati et al.,
2021); (Rashid et al., 2022); (Landini, 2021).

Traceability, Tracking
and Supervision

(Salah et al., 2019b); (Shahid et al., 2020); (Khan et al., 2020); (Hang et al., 2020); (Mao et
al., 2018); (Pranto et al., 2021); (Pincheira et al., 2021); (Leduc et al., 2021); (Lotfi et al.,
2021); (Alkahtani et al., 2021); (Awan et al., 2021); (Y. Bai et al., 2021); (Erol et al.,
2022); (Patel et al., 2021); (dos Santos et al., 2019); (Song et al., 2021); (Anastasiadis et
al., 2022); (Bager et al., 2022); (Kazancoglu et al., 2023); (Yu et al., 2021); (Luzzani et al.,
2021); (Zhang & Song, 2022); (Tende et al., 2022); (Alamsyah et al., 2022); (Ekawati et
al., 2021); (Rashid et al., 2022); (Ma & Zhang, 2022); (Nguyen et al., 2022).

Transparency and
Decentralization

(Salah et al., 2019b); (Shahid et al., 2020); (Khan et al., 2020); (Hang et al., 2020); (Mao et
al., 2018); (Pranto et al., 2021); (Pincheira et al., 2021); (Alfandi et al., 2021); (Leduc et
al., 2021); (Alkahtani et al., 2021); (Awan et al., 2021); (Y. Bai et al., 2021); (Erol et al.,
2022); (Patel et al., 2021); (dos Santos et al., 2019); (Song et al., 2021); (C. Bai et al.,
2022); (Anastasiadis et al., 2022); (Bager et al., 2022); (Kazancoglu et al., 2023); (Yu et
al., 2021); (Luzzani et al., 2021); (Tende et al., 2022); (Alamsyah et al., 2022); (Ekawati et
al., 2021); (Rashid et al., 2022); (Landini, 2021).

Provenance

(Salah et al., 2019b); (Shahid et al., 2020); (Khan et al., 2020); (Hang et al., 2020); (Pranto
et al., 2021); (Pincheira et al., 2021); (Leduc et al., 2021); (Awan et al., 2021); (Patel et al.,
2021); (dos Santos et al., 2019); (Song et al., 2021); (Yu et al., 2021); (Luzzani et al.,
2021); (Tende et al., 2022); (Alamsyah et al., 2022); (Ekawati et al., 2021); (Rashid et al.,
2022).

Finance Performance

(Salah et al., 2019b); (Shahid et al., 2020); (Mao et al., 2018); (Pranto et al., 2021); (Leduc
etal., 2021); (Lotfi et al., 2021); (Alkahtani et al., 2021); (Patel et al., 2021); (dos Santos et
al., 2019); (Song et al., 2021); (Bager et al., 2022); (Yu et al., 2021); (Luzzani et al., 2021);
(Tende et al., 2022); (Alamsyah et al., 2022); (Ekawati et al., 2021); (Rashid et al., 2022);
(Ma & Zhang, 2022); (Landini, 2021).

Theoretical

(Kamble et al., 2020); (Mistry et al., 2020); (Dutta et al., 2020); (Salah et al., 2019b);
(Klerkx & Rose, 2020); (Antonucci et al., 2019); (Wamba & Queiroz, 2020); (Saurabh &
Dey, 2021); (Shahid et al., 2020); (Torky & Hassanein, 2020); (Kdhler & Pizzol, 2020);
(Khan et al., 2020); (Hang et al., 2020); (Vangala et al., 2021); (Mao et al., 2018); (Rana et
al., 2021); (Lin et al., 2020); (Niknejad et al., 2021); (Pranto et al., 2021); (Pincheira et al.,
2021); (Oztiirk & Yildizbasi, 2020); (Friedman & Ormiston, 2022); (Yousefi &
Mohamadpour Tosarkani, 2022); (Benyam et al., 2021); (Barbosa, 2021); (Leduc et al.,
2021); (Lotfi et al., 2021); (Quayson et al., 2021); (Alkahtani et al., 2021); (Dey &
Shekhawat, 2021); (Awan et al., 2021); (Rejeb et al., 2022); (Erol et al., 2022); (Nayal et
al., 2021); (Yadav et al., 2022); (Patel et al., 2021); (dos Santos et al., 2019); (Mercuri et
al., 2021); (Mangla et al., 2022); (Zhu et al., 2022); (Song et al., 2021); (Rusch et al.,
2023); (Faasolo & Sumarliah, 2022); (Scuderi et al., 2022); (Song et al., 2022); (Bager et
al., 2022); (Mirabelli & Solina, 2021); (Sahoo et al., 2022); (Kazancoglu et al., 2023);
(Kumar et al., 2022); (Zkik et al., 2022); (Tsolakis et al., 2022); (Yu et al., 2021); (Zhang
et al., 2022); (Munir et al., 2022); (Luzzani et al., 2021); (Zhang & Song, 2022); (Zhang &

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4

533




Cruz and De Arruda Ignacio

Song, 2022); (Tende et al., 2022); (Wunsche et al., 2022); (Alamsyah et al., 2022);
(Oguntegbe et al., 2021); (Fernandez-Vazquez et al., 2022); (Georgescu et al., 2022);
(Ekawati et al., 2021); (Rashid et al., 2022); (Sodamin et al., 2022); (DA SILVEIRA et al.,
2022); (Bendarag et al., 2022); (Nguyen et al., 2022); (Tanriverdi, 2021); (Chandan et al.,
2023); (M. Kumar et al., 2023); (Tyagi, 2023); (Ullah et al., 2023); (Jararweh et al., 2023);
(Talpur et al., 2023).

Triple Button Line

(Kamble et al., 2020); (Mistry et al., 2020); (Dutta et al., 2020); (Salah et al., 2019b);
(Klerkx & Rose, 2020); (Shahid et al., 2020); (Hang et al., 2020); (Mao et al., 2018); (Lin
et al., 2020); (Niknejad et al., 2021); (Pincheira et al., 2021); (Oztiirk & Yildizbasi, 2020);
(Friedman & Ormiston, 2022); (Benyam et al., 2021); (Barbosa, 2021); (Leduc et al.,
2021); (Bierbaum et al., 2020); (Dey & Shekhawat, 2021); (Awan et al., 2021); (Y. Bai et
al., 2021); (Davies & Garrett, 2018); (Erol et al., 2022); (Nayal et al., 2021); (Patel et al.,
2021); (dos Santos et al., 2019); (Mercuri et al., 2021); (Mangla et al., 2022); (Faasolo &
Sumarliah, 2022); (Bager et al., 2022); (Mirabelli & Solina, 2021); (Kumar et al., 2022);
(Andersson et al., 2022a); (Munir et al., 2022); (Luzzani et al., 2021); (Tende et al., 2022);
(Georgescu et al., 2022); (DA SILVEIRA et al., 2022); (Bendarag et al., 2022); (Nguyen et
al., 2022); (Landini, 2021); (Dal Mas et al., 2023); (M. Kumar et al., 2023); (Jararweh et
al., 2023).

Table 3 reinforces the idea that there is a larger quantity of theoretical studies among the identified research. Some
of these studies are linked to the triple bottom line, while others are proposals from startups and case studies that
generate discussion around the tools used. Thus, it can be seen that in the near future there is an opening for research
on topics related to sustainable development, agri-food chains, and the application of Blockchain based on tangible

returns.

The thematic axes derived from the articles and the analyses conducted earlier. The thematic axes are organized
into four quadrants, as show in Figure 6.
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Figure 6. Thematic axes.

The identified thematic axes within the literature can be observed. In this sense, Basic Themes show the basic
topics that are commonly studied in the literature, Motor Themes present the topics with relevance at the time of the
review, Niche Themes show specific study topics, and finally Emerging or Declining Themes show axes that are
growing or declining. Notice that the studied topic in this research is located within the Motor Themes and Basic

Themes quadrant.

_______________________________________________________________________________________________________________|
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On the other hand, based on the results of the identification of different research in the studied literature and
predictive machine learning of the Scopus database, Figure 7 presents the different SDGs linked to the research, and
as part of the analysis, they were allocated in different sustainability dimensions based on the Stockholm Resilience
Centre (Stockholm Resilience Centre's, 2017).
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Figure 7. SDGs and papers based on triple button of development sustainable.

This research identified 32 articles as the main ones, each with their respective SDGs. In this sense, six researches
that were not identified with the SDGs were excluded in the overall assessment, and it was observed that there is a
greater concentration of research linked to SDGs 12, 9, and 2, concentrating almost 60% of the data frequency. The
dimensions with the highest number of studies are the economic and social dimensions, highlighting an opportunity
to link research with the third environmental dimension.

Finally, the results were presented and organized, aiming to achieve the specific objectives presented in the
introduction of this research. As detailed, the results are entirely based on the literature consulted in the last semester
of 2022.

Managerial Implications and practical insights
With the development of writing, numerous writers' diverse Blockchain applications in the agricultural and food
industry offer a comprehensive view. Therefore, a first reflection on Blockchain is that it should not be considered a

panacea, but rather a catalyst for unexplored improvements (Klerkx & Rose, 2020). Furthermore, it reinforces the idea
that Blockchain technology contributes to the development of new sustainable business models(Dal Mas et al., 2023).

It is also worth noting that initially the assertion that the convergence between the terms Blockchain, Agri-food
Supply Chains, and Sustainable Development was a little-studied idea, but now, with the presentation of different
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analyses, it has been demonstrated that these terms are not opposed to each other. On the contrary, this convergence
allows for contributions to and the development of sustainable practices.

It has been acknowledged the coexistence of new and interesting applications such as Artificial Intelligence, Deep
Learning, and other technologies that enhance the performance of Blockchain implementation. In this regard, it can
be affirmed that Blockchain is not an "independent” technology, but rather a technology that requires a set of
technologies to improve performance and impact on sustainable chains (Kohler & Pizzol, 2020).

Moving forward, the studied topic can be further explored due to the growing trend among authors and journals.
Another observation derived from the analysis and results emphasizes that a significant proportion of the research is
conceptual, with a smaller proportion combining mathematical models or test simulations. This indicates that there is
still a gap to be addressed by researchers.

It is worth noting that the identified and addressed researches have focused on the various advantages and benefits
that the application of Blockchain technology offers. In this case, there is a greater concentration of information and
emphasis on theoretical concepts and conceptual models related to Blockchain, Sustainable Development, and Agri-
food Chains. In contrast, there is little emphasis on demonstrating practical or simulated results in areas such as
"Security, Safety and Quality," "Transparency and Decentralization,” and "Provenance.”

On the other hand, it is agreed upon that Blockchain technology needs an evaluation for its adoption, and whether
its efficiency can surpass conventional technologies (Ullah et al., 2023). Furthermore, it is known that the adoption of
Blockchain technology is not easy, as it requires a phase of theoretical studies and a growing body of research that is
gradually being disseminated. Additionally, many organizations have started with pilot projects to test certain
outcomes, and if these outcomes add value, they share that value in the chain (Dal Mas et al., 2023; Friedman &
Ormiston, 2022; Lim et al., 2021; Song et al., 2022), or determine whether the adoption is worthwhile (Tyagi, 2023).

Furthermore, the literature review allowed us to know the thematic axes organized into four quadrants within
which the present research is developed. In this sense, taking advantage of the organization of data and topics, the
relevance of the study can be noted since topics such as environmental sustainability, Blockchain, Food Supply Chain,
precision agriculture, and certification. However, topics such as digitalization or innovation are known in general
dimensions.

Additionally, the identified articles related to the SDGs allowed for their allocation within the different dimensions
of sustainability, in line with the proposal of the Stockholm Resilience. As a result, a greater concentration of research
was observed within the economic and social dimensions, but the environmental dimension did not show similar
results. This is a concern since SDGs 6, 13, 14, and 15 are focused on environmental preservation.

Conclusions, limitations and future works
Conclusions

Regarding the conclusions, the first consideration is that the convergence between the application of Blockchain
technology in AgriFood Supply Chains and Sustainable Development was mapped and evidenced. Thus, it can be
affirmed that the application of Blockchain in agri-food supply chains is related to sustainability. Moreover, it is
confirmed that Blockchain may have limited effectiveness if applied independently and without the support of other
technologies such as 10T, sensors, drones, machine learning, and others. Additionally, Blockchain is not a solution
that can address all the current challenges of the chain. Instead, it should be considered as a path that relies on the
managers and responsible individuals for its application in different scenarios.

The second consideration allowed for knowing the relevance of this study, not only due to the growing trend of
publications related to the addressed study but also due to concerns associated with disruptions in global agri-food
chains caused by COVID-19, the Ukraine War, food contamination, food waste, and others. Thus, the present proposal
highlighted the significant contribution of Blockchain technology application in creating new management models,
sustainable businesses, and improving processes throughout the chain.

Furthermore, it is worth noting that many authors have highlighted post-application benefits, considering
"Security, Safety and Quality," "Traceability, Tracking and Supervision,” "Transparency and Decentralization,"
"Provenance," and "Financial Performance™ as the most important factors.
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The third consideration emphasizes the added value that Blockchain technology can offer in certain applications.
It was observed that larger companies demonstrated the addition of value in their operations through Blockchain
implementation. However, applications in small and medium-sized enterprises were not identified in the present study,
indicating the need for a prior evaluation of the opportunity cost for adopting Blockchain technology.

The fourth consideration highlights that the various applications of Blockchain are still in development, not in the
initial stages nor in advanced stages, but in a relatively mature stage that allows for the integration of disruptive
technologies and the acquisition of new knowledge and management approaches. This aligns with the findings
presented within the studied and presented quadrants.

The fifth and final consideration allowed for linking the 86 research studies to their relationship with the SDGs
within the dimensions of Economic, Social, and Environmental. It was observed that the economic and social
dimensions were the most addressed, while the environmental dimension had the lowest frequency. Thus, it can be
stated that the different studies are primarily focused on financial returns rather than environmental preservation,
which is an issue that needs to be further studied and addressed.

Finally, the objectives of this article have been achieved, allowing for the presentation of various novelties related
to the proposed research.

Limitations

Regarding the limitations of the present investigation that can be overcome by future approaches, the following
are noted:

1. Reducing information bias.
2. Many research studies were disregarded due to not being in the English language and lacking a DOI.
3. There was extensive complexity and heterogeneity of data for analysis, which may reduce objectivity.

Future Works

Agri-food chains offer constant challenges and new opportunities as all chains are dynamic. In this regard, it is
recommended that further research address the following topics:

1. Scaling up the implementation of smart contracts and Blockchain in different supply chain processes.

2. Ensuring security with tested mechanisms and tools in Blockchain networks.

3. Demonstrating and ensuring the efficiency of intelligent certifications for international physical
distribution (FDI).

4. Highlighting the specific impacts of Blockchain technology adoption on the three dimensions of
sustainability and proposing new application methods related to the environmental dimension (SDGs 6,
13, 14, and 15).

5. Proposing a theoretical framework or framework on the opportunity cost presented by the adoption of
Blockchain in relation to traditional technologies.

References
Aazami, A., & Saidi-Mehrabad, M. (2021). A production and distribution planning of perishable products with a fixed

lifetime under vertical competition in the seller-buyer systems: A real-world application. Journal of Manufacturing
Systems, Vol. 58(PA), pp. 223-247. https://doi.org/10.1016/j.jmsy.2020.12.001

Abbasi, S., & Erdebilli, B. (2023). Green Closed-Loop Supply Chain Networks’ Response to Various Carbon Policies
during COVID-19. Sustainability (Switzerland), Vol. 15(4), pp. 69-103. https://doi.org/10.3390/su15043677

Alamsyah, A., Hakim, N., & Hendayani, R. (2022). Blockchain-Based Traceability System to Support the Indonesian
Halal Supply Chain Ecosystem. Economies, Vol. 10(6), pp. 134. https://doi.org/10.3390/economies10060134

Alfandi, O., Khanji, S., Ahmad, L., & Khattak, A. (2021). A survey on boosting 10T security and privacy through
blockchain: Exploration, requirements, and open issues. Cluster Computing, Vol. 24(1), pp. 37-55.
https://doi.org/10.1007/s10586-020-03137-8

Alkahtani, M., Khalid, Q. S., Jalees, M., Omair, M., Hussain, G., & Pruncu, C. I. (2021). E-agricultural supply chain

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
537



Cruz and De Arruda Ignacio

management coupled with blockchain effect and cooperative strategies. Sustainability (Switzerland), Vol. 13(2), pp.
1-30. https://doi.org/10.3390/s5u13020816

Anastasiadis, F., Manikas, I., Apostolidou, I., & Wahbeh, S. (2022). The role of traceability in end-to-end circular
agri-food  supply  chains.  Industrial ~ Marketing ~ Management, Vol. 104, pp.  196-211.
https://doi.org/10.1016/j.indmarman.2022.04.021

Andersson, S., Svensson, G., Molina-Castillo, F.-J., Otero-Neira, C., Lindgren, J., Karlsson, N. P. E., & Laurell, H.
(2022a). Sustainable development—Direct and indirect effects between economic, social, and environmental
dimensions in business practices. Corporate Social Responsibility and Environmental Management, Vol. 29(5), pp.
1158-1172. https://doi.org/10.1002/csr.2261

Andersson, S., Svensson, G., Molina-Castillo, F. J., Otero-Neira, C., Lindgren, J., Karlsson, N. P. E., & Laurell, H.
(2022b). Sustainable development—Direct and indirect effects between economic, social, and environmental
dimensions in business practices. Corporate Social Responsibility and Environmental Management, Vol. 29(5), pp.
1158-1172. https://doi.org/10.1002/csr.2261

Antonucci, F., Figorilli, S., Costa, C., Pallottino, F., Raso, L., & Menesatti, P. (2019). A review on blockchain
applications in the agri-food sector. Journal of the Science of Food and Agriculture, Vol. 99(14), pp. 6129-6138.
https://doi.org/10.1002/jsfa.9912

Awan, S., Ahmed, S., Ullah, F., Nawaz, A., Khan, A., Uddin, M. 1., Alharbi, A., Alosaimi, W., & Alyami, H. (2021).
loT with BlockChain: A Futuristic Approach in Agriculture and Food Supply Chain. Wireless Communications and
Mobile Computing, 2021, Vol. 2021, pp. 14. https://doi.org/10.1155/2021/5580179

Bager, S. L., Singh, C., & Persson, U. M. (2022). Blockchain is not a silver bullet for agro-food supply chain
sustainability: Insights from a coffee case study. Current Research in Environmental Sustainability, Vol. 4., pp.
100163. https://doi.org/10.1016/j.crsust.2022.100163

Bai, C., Quayson, M., & Sarkis, J. (2022). Analysis of Blockchain’s enablers for improving sustainable supply chain
transparency in Africa cocoa industry. Journal of Cleaner Production, Vol. 358, pp. 131896.
https://doi.org/10.1016/j.jclepro.2022.131896

Bai, Y., Fan, K., Zhang, K., Cheng, X., Li, H., & Yang, Y. (2021). Blockchain-based trust management for agricultural
green supply: A game theoretic approach. Journal of Cleaner Production, Vol. 310, pp. 127407.
https://doi.org/10.1016/j.jclepro.2021.127407

Barbosa, M. W. (2021). Uncovering research streams on agri-food supply chain management: A bibliometric study.
GLOBAL FOOD SECURITY-AGRICULTURE POLICY ECONOMICS AND ENVIRONMENT, Vol. 28, pp. 100517.
https://doi.org/10.1016/j.gfs.2021.100517 WE - Science Citation Index Expanded (SCI-EXPANDED) WE - Social
Science Citation Index (SSCI)

Bendarag, A., Boutkhoum, O., Abada, D., & Hanine, M. (2022). Blockchain adoption barriers in Moroccan sustainable
supply chain: a proposed approach. Indonesian Journal of Electrical Engineering and Computer Science, Vol. 27(2),
pp. 892-899. https://doi.org/10.11591/ijeecs.v27.i2.pp892-899

Benyam, A. A., Soma, T., & Fraser, E. (2021). Digital agricultural technologies for food loss and waste prevention
and reduction: Global trends, adoption opportunities and barriers. Journal of Cleaner Production, Vol. 323, pp.
129099. https://doi.org/10.1016/j.jclepro.2021.129099

Bierbaum, R., Leonard, S. A., Rejeski, D., Whaley, C., Barra, R. O., & Libre, C. (2020). Novel entities and
technologies: Environmental benefits and risks. Environmental Science and Policy, Vol. 105, pp. 134-143.
https://doi.org/10.1016/j.envsci.2019.11.002

Brundtland, G. H. (1987). Informe de la Comision Mundial sobre Medio Ambiente y el Desarrollo: Nuestro futuro
coman. Documentos de Las Naciones, Recoleccion. pp. 17-25.
http://scholar.google.com/scholar?hl=en&btnG=Search&g=intitle:Informe+de+la+comision+mundial+sobre+el+me
dio+ambiente+y+el+desarrollo.+nuestro+futuro+comun#5

Chandan, A., John, M., & Potdar, V. (2023). Achieving UN SDGs in Food Supply Chain Using Blockchain

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
538



Application of Block Chain Disruptive Technology in Agri-Food Chains for Sustainable Development, a Systematic Review

Technology. SUSTAINABILITY, Vol. 15(3), pp. 2109. https://doi.org/10.3390/su15032109 WE - Science Citation
Index Expanded (SCI-EXPANDED) WE - Social Science Citation Index (SSCI)

DA SILVEIRA, V. A.,, DA COSTA, S. R. R,, & Resende, D. (2022). Blockchain Technology in Innovation
Ecosystems for Sustainable Purchases through the Perception of Public Managers. WSEAS Transactions on Business
and Economics, Vol. 19, pp. 790-804. https://doi.org/10.37394/23207.2022.19.69

Dabees, A., Barakat, M., Elbarky, S. S., & Lisec, A. (2023). A Framework for Adopting a Sustainable Reverse
Logistics Service Quality for Reverse Logistics Service Providers: A Systematic Literature Review. Sustainability
(Switzerland), Vol. 15(3), pp. 1755. https://doi.org/10.3390/su15031755

Dal Mas, F., Massaro, M., Ndou, V., & Raguseo, E. (2023). Blockchain technologies for sustainability in the agrifood
sector: A literature review of academic research and business perspectives. Technological Forecasting and Social
Change, Vol. 187, pp. 122155. https://doi.org/10.1016/j.techfore.2022.122155

Davies, F. T., & Garrett, B. (2018). Technology for Sustainable Urban Food Ecosystems in the Developing World:
Strengthening the Nexus of Food-Water—Energy—Nutrition. Frontiers in Sustainable Food Systems, Vol. 2, pp.
420758. https://doi.org/10.3389/fsufs.2018.00084

Dey, K., & Shekhawat, U. (2021). Blockchain for sustainable e-agriculture: Literature review, architecture for data
management, and implications. Journal of Cleaner Production, Vol. 316, pp. 128254.
https://doi.org/10.1016/j.jclepro.2021.128254

Dos Santos, R. B., Torrisi, N. M., & Pantoni, R. P. (2021). Third party certification of agri-food supply chain using
smart contracts and blockchain tokens. Sensors, Vol. 21(16), pp. 21165307. https://doi.org/10.3390/s21165307

dos Santos, R. B., Torrisi, N. M., Pantoni, R. P., & Yamada, E. R. K. (2019). IGR Token-Raw Material and Ingredient
Certification of Recipe Based Foods Using Smart Contracts. INFORMATICS-BASEL, Vol. 6(1), pp. 11.
https://doi.org/10.3390/informatics6010011 WE - Emerging Sources Citation Index (ESCI)

Dutta, P., Choi, T.-M., Somani, S., & Butala, R. (2020). Blockchain technology in supply chain operations:
Applications, challenges and research opportunities. Transportation Research Part E: Logistics and Transportation
Review, Vol. 142, pp. 102067. https://doi.org/10.1016/j.tre.2020.102067

Ekawati, R., Arkeman, Y., -, S., & Candra, T. (2021). Proposed Design of White Sugar Industrial Supply Chain System
based on Blockchain Technology. International Journal of Advanced Computer Science and Applications, Vol. 12(4),
pp. 459-465. https://doi.org/10.14569/1JACSA.2021.0120459

Erol, I, Ar, 1. M., & Peker, I. (2022). Scrutinizing blockchain applicability in sustainable supply chains through an
integrated fuzzy multi-criteria decision making framework. Applied Soft Computing, Vol. 116, pp. 108331.
https://doi.org/10.1016/j.as0c.2021.108331

Faasolo, M. B., & Sumarliah, E. (2022). An Atrtificial Neural Network Examination of the Intention to Implement
Blockchain in the Supply Chains of SMEs in Tonga. Information Resources Management Journal, Vol. 35(1), pp. 1-
27. https://doi.org/10.4018/IRMJ.287907

FAO. (2021). ONU: 17% de todos os alimentos disponiveis para consumo sao desperdi¢ados. FAO No Brasil. pp. 1,
Accesed : https://www.fao.org/brasil/noticias/detail-events/pt/c/1379033/

Fernandez-Vazquez, S., Rosillo, R., de la Fuente, D., & Puente, J. (2022). Blockchain in sustainable supply chain
management: an application of the analytical hierarchical process (AHP) methodology. Business Process Management
Journal. Vol. 28, pp. 1277 - 1300. https://doi.org/10.1108/BPMJ-11-2021-0750

Friedman, N., & Ormiston, J. (2022). Blockchain as a sustainability-oriented innovation?: Opportunities for and
resistance to Blockchain technology as a driver of sustainability in global food supply chains. Technological
Forecasting and Social Change, Vol. 175, pp. 121043. https://doi.org/10.1016/j.techfore.2021.121403

Georgescu, B., Onete, C. B., Plesea, D. A., Chita, S. D., & Sava, S.(2022). CONSUMER ATTITUDE TOWARDS
THE USE OF BLOCKCHAIN TECHNOLOGY. STUDY ON THE IMPLEMENTATION OF THE “GREEN DEAL”
STRATEGY FOR ORGANIC FOODS. Amfiteatru Economic, Vol. 24(60), pp. 379-394.
https://doi.org/10.24818/EA/2022/60/379

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
539



Cruz and De Arruda Ignacio

Hang, L., Ullah, I., & Kim, D.-H. (2020). A secure fish farm platform based on blockchain for agriculture data
integrity. Computers and Electronics in Agriculture, Vol. 170, pp. 121403.
https://doi.org/10.1016/j.compag.2020.105251

Hashemi-Amiri, O., Ghorbani, F., & Ji, R. (2023). Integrated supplier selection, scheduling, and routing problem for
perishable product supply chain: A distributionally robust approach. Computers and Industrial Engineering, Vol.
175(2022), pp. 108845. https://doi.org/10.1016/j.cie.2022.108845

Institute for Economics & Peace. (2022). Ecological Threat Report 20022. Analysing Ecological Threats, Resilience
and Peace. pp. 1. Accesed : http://visionofhumanity.org/resources

Jararweh, Y., Fatima, S., Jarrah, M., & AlZu’bi, S. (2023). Smart and sustainable agriculture: Fundamentals, enabling
technologies, and  future  directions.  Computers and  Electrical  Engineering, Vol.  110.
https://doi.org/10.1016/j.compeleceng.2023.108799

Kamble, S. S., Gunasekaran, A., & Sharma, R. (2020). Modeling the blockchain enabled traceability in agriculture
supply chain.  International Journal of Information Management, Vol. 52, pp. 101967.
https://doi.org/10.1016/j.ijinfomgt.2019.05.023

Kazancoglu, 1., Ozbiltekin-Pala, M., Mangla, S. K., Kumar, A., & Kazancoglu, Y. (2023). Using emerging
technologies to improve the sustainability and resilience of supply chains in a fuzzy environment in the context of
COVID-19. Annals of Operations Research, Vol. 322(1), pp. 217-240. https://doi.org/10.1007/s10479-022-04775-4

Khan, P. W., Byun, Y .-C., & Park, N. (2020). loT-blockchain enabled optimized provenance system for food industry
4.0 using advanced deep learning. Sensors (Switzerland), VVol. 20(10), pp. 2990. https://doi.org/10.3390/s20102990

Klerkx, L., & Rose, D. (2020). Dealing with the game-changing technologies of Agriculture 4.0: How do we manage
diversity and responsibility in food system transition pathways? Global Food Security, Vol. 24, pp. 100347.
https://doi.org/10.1016/j.9fs.2019.100347

Kohler, S., & Pizzol, M. (2020). Technology assessment of blockchain-based technologies in the food supply chain.
Journal of Cleaner Production, Vol. 269, pp. 122193. https://doi.org/10.1016/j.jclepro.2020.122193

Kumar, A., Srivastava, S. K., & Singh, S. (2022). How blockchain technology can be a sustainable infrastructure for
the agrifood supply chain in developing countries. JOURNAL OF GLOBAL OPERATIONS AND STRATEGIC
SOURCING. Vol. 15(3), pp. 380-405. https://doi.org/10.1108/JGOSS-08-2021-0058 WE - Emerging Sources Citation
Index (ESCI)

Kumar, M., Choubey, V. K., Raut, R. D., & Jagtap, S. (2023). Enablers to achieve zero hunger through IoT and
blockchain technology and transform the green food supply chain systems. JOURNAL OF CLEANER PRODUCTION,
Vol. 405, pp. 136894. https://doi.org/10.1016/j.jclepro.2023.136894

Landini, S. (2021). Credit in Agriculture: In the Perspective of Banking Law, Financial Market Law and Insurance
Law. European Business Law Review, Vol. 32(2), pp. 801-816. https://doi.org/10.54648/EULR2021028

Leduc, G., Kubler, S., & Georges, J.-P. (2021). Innovative blockchain-based farming marketplace and smart contract
performance evaluation. Journal of Cleaner Production, Vol. 306, pp. 127055.
https://doi.org/10.1016/j.jclepro.2021.127055

Lim, M. K,, Li, Y., Wang, C., & Tseng, M. L. (2021). A literature review of blockchain technology applications in
supply chains: A comprehensive analysis of themes, methodologies and industries. COMPUTERS & INDUSTRIAL
ENGINEERING, Vol. 154, pp. 107133. https://doi.org/10.1016/j.cie.2021.107133 WE - Science Citation Index
Expanded (SCI-EXPANDED) WE - Social Science Citation Index (SSCI)

Lin, W. J., Huang, X. H., Fang, H., Wang, V., Hua, Y. N., Wang, J. J., Yin, H. N., Yi, D. W., & Yau, L. H. (2020).
Blockchain Technology in Current Agricultural Systems: From Techniques to Applications. IEEE ACCESS, 8,
143920-143937. https://doi.org/10.1109/ACCESS.2020.3014522 WE - Science Citation Index Expanded (SCI-
EXPANDED) WE - Social Science Citation Index (SSCI)

Lotfi, R., Safavi, S., Gharehbaghi, A., Ghaboulian Zare, S., Hazrati, R., & Weber, G.-W. (2021). Viable Supply Chain
Network Design by considering Blockchain Technology and Cryptocurrency. Mathematical Problems in Engineering,

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
540



Application of Block Chain Disruptive Technology in Agri-Food Chains for Sustainable Development, a Systematic Review

2021. Vol. 2021, Article 1D 7347389. https://doi.org/10.1155/2021/7347389

Luzzani, G., Grandis, E., Frey, M., & Capri, E. (2021). Blockchain Technology in Wine Chain for Collecting and
Addressing Sustainable Performance: An Exploratory Study. SUSTAINABILITY, Vol. 13(22), pp. 12898.
https://doi.org/10.3390/su132212898 WE - Science Citation Index Expanded (SCI-EXPANDED) WE - Social
Science Citation Index (SSCI)

Ma, X., & Zhang, Q. (2022). Tracing Information for Agricultural Product and Identifying Key Regulatory Decisions
towards Eco-Economics Sustainability. Mathematical Problems in Engineering, 2022. Vol. 2022, Article ID 8142802
https://doi.org/10.1155/2022/8142802

Mangla, S. K., Kazangoglu, Y., Yildizbasi, A., Oztiirk, C., & Calik, A. (2022). A conceptual framework for
blockchain-based sustainable supply chain and evaluating implementation barriers: A case of the tea supply chain.
Business Strategy and the Environment. Vol. 31(8), pp. 3693-3716. https://doi.org/10.1002/bse.3027

Mao, D., Hao, Z., Wang, F., & Li, H. (2018). Innovative blockchain-based approach for sustainable and credible
environment in food trade: A case study in Shandong Province, China. Sustainability (Switzerland), Vol. 10(9), pp.
3149. https://doi.org/10.3390/5u10093149

Mercuri, F., della Corte, G., & Ricci, F. (2021). Blockchain Technology and Sustainable Business Models: A Case
Study of Devoleum. SUSTAINABILITY, 13(10), ID: 236377611. https://doi.org/10.3390/su13105619 WE - Science
Citation Index Expanded (SCI-EXPANDED) WE - Social Science Citation Index (SSCI)

Mirabelli, G., & Solina, V. (2021). Blockchain-based solutions for agri-food supply chains: A survey. International
Journal of Simulation and Process Modelling, Vol. 17(1), pp. 1-15. https://doi.org/10.1504/1JSPM.2021.120838

Mistry, 1., Tanwar, S., Tyagi, S., & Kumar, N. (2020). Blockchain for 5G-enabled 10T for industrial automation: A
systematic review, solutions, and challenges. Mechanical Systems and Signal Processing, Vol. 135, pp. 106382.
https://doi.org/10.1016/j.ymssp.2019.106382

Morelli, D. A., & Ignacio, P. S. de A. (2021). Assessment of researches and case studies on Cloud Manufacturing: a
bibliometric analysis. International Journal of Advanced Manufacturing Technology, Vol. 117(3-4), pp. 691-705.
https://doi.org/10.1007/s00170-021-07782-0

Munir, M. A., Habib, M. S., Hussain, A., Shahbaz, M. A., Qamar, A., Masood, T., Sultan, M., Mujtaba, M. A., Imran,
S., Hasan, M., Akhtar, M. S., Uzair Ayub, H. M., & Salman, C. A. (2022). Blockchain Adoption for Sustainable
Supply Chain Management: Economic, Environmental, and Social Perspectives. Frontiers in Energy Research, Vol.
10. ID: 899632. https://doi.org/10.3389/fenrg.2022.899632

Nayal, K., Raut, R. D., Narkhede, B. E., Priyadarshinee, P., Panchal, G. B., & Gedam, V. V. (2021). Antecedents for
blockchain technology-enabled sustainable agriculture supply chain. Annals of Operations Research 327, pp. 293-
337. https://doi.org/10.1007/s10479-021-04423-3

Nguyen, D.-H., Huynh-Tuong, N., & Pham, H.-A. (2022). A Blockchain-Based Framework for Developing
Traceability Applications towards Sustainable Agriculture in Vietnam. Security and Communication Networks, 2022,
Article ID 1834873. https://doi.org/10.1155/2022/1834873

Niknejad, N., Ismail, W., Bahari, M., Hendradi, R., & Salleh, A. Z. (2021). Mapping the research trends on blockchain
technology in food and agriculture industry: A bibliometric analysis. Environmental Technology and Innovation, Vol.
21, pp. 101272. https://doi.org/10.1016/j.eti.2020.101272

Njualem, L.A. and Ogundare, O. (2023) ‘A sustainability model for globalized mining supply chain’, International
Journal of Supply and Operations Management, 10(1), pp. 105-116. Accessed:
doi.org/10.22034/ijsom.2022.109338.2333.

Oguntegbe, K. F., Di Paola, N., & Vona, R. (2021). Blockchain technology, social capital and sustainable supply chain
management. Sinergie, VVol. 39(3), pp. 163-188. https://doi.org/10.7433/S116.2021.09

ONU. (2023). End hunger, achieve food security and improved nutrition and promote sustainable agriculture.
Department of Economic and Social Affairs Sustainable Development. https://sdgs.un.org/goals/goal2

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
541



Cruz and De Arruda Ignacio

Oztirk, C., & Yildizbasi, A. (2020). Barriers to implementation of blockchain into supply chain management using
an integrated multi-criteria decision-making method: a numerical example. Soft Computing, Vol. 24(19), pp. 14771-
14789. https://doi.org/10.1007/s00500-020-04831-w

Patel, N., Shukla, A., Tanwar, S., & Singh, D. (2021). KRanTi: Blockchain-based farmer’s credit scheme for
agriculture-food supply chain. Transactions on Emerging Telecommunications Technologies. ID: e4286.
https://doi.org/10.1002/ett.4286

Peepliwal, A.K., Narula, S., Sharma, R., Bonde, C. and Jain, K. (2022) ‘Theoretical Blockchain Architecture Model
(t-BAM) to Control Covid-19 Related Counterfeit Medical Products Across Supply Chain’, International Journal of
Supply and Operations Management, 9(4), pp. 379-397. Accessed: doi.org/10.22034/ijsom.2021.108656.1848.

Pincheira, M., Vecchio, M., Giaffreda, R., & Kanhere, S. S. (2021). Cost-effective 10T devices as trustworthy data
sources for a blockchain-based water management system in precision agriculture. Computers and Electronics in
Agriculture, 180, pp. 105889. https://doi.org/10.1016/j.compag.2020.105889

Pranto, T. H., Noman, A. A., Mahmud, A., & Haque, A. B. (2021). Blockchain and smart contract for IoT enabled
smart agriculture. PeerJ Computer Science, Vol. 7, pp. 1-29. https://doi.org/10.7717/PEERJ-CS.407

Quayson, M., Bai, C., & Sarkis, J. (2021). Technology for Social Good Foundations: A Perspective from the
Smallholder Farmer in Sustainable Supply Chains. IEEE Transactions on Engineering Management, Vol. 68(3), pp.
894-898. https://doi.org/10.1109/TEM.2020.2996003

Rana, R. L., Tricase, C., & De Cesare, L. (2021). Blockchain technology for a sustainable agri-food supply chain.
British Food Journal, Vol. 123(11), pp. 3471-3485. https://doi.org/10.1108/BFJ-09-2020-0832

Rashid, A., Baber Ali, S., Rasheed, R., Amirah, N. A., & Ngah, A. H. (2022). A paradigm of blockchain and supply
chain performance: amediated model using structural equation modeling. Kybernetes. pp. 492
https://doi.org/10.1108/K-04-2022-0543

Rejeb, A., Rejeb, K., Appolloni, A., Iranmanesh, M., Treiblmaier, H., & Jagtap, S. (2022). Exploring Food Supply
Chain Trends in the COVID-19 Era: A Bibliometric Review. SUSTAINABILITY, Vol. 14(19), pp. 12437
https://doi.org/10.3390/su141912437 WE - Science Citation Index Expanded (SCI-EXPANDED) WE - Social
Science Citation Index (SSCI)

Rusch, M., Schéggl, J.-P., & Baumgartner, R. J. (2022). Application of digital technologies for sustainable product
management in a circular economy: A review. Business Strategy and the Environment. Vol 32(3), pp 1159-1174.
https://doi.org/10.1002/bse.3099

Rusch, M., Schéggl, J.-P., & Baumgartner, R. J. (2023). Application of digital technologies for sustainable product
management in a circular economy: A review. Business Strategy and the Environment, Vol. 32(3), pp. 1159-1174.
https://doi.org/10.1002/bse.3099

Sahoo, S., Kumar, S., Sivarajah, U., Lim, W. M., Westland, J. C., & Kumar, A. (2022). Blockchain for sustainable
supply chain  management: trends and ways forward. Electronic Commerce Research, 2022.
https://doi.org/10.1007/s10660-022-09569-1

Salah, K., Nizamuddin, N., Jayaraman, R., & Omar, M. (2019a). Blockchain-Based Soybean Traceability in
Agricultural Supply Chain. IEEE Access, 7, pp. 73295-73305. https://doi.org/10.1109/ACCESS.2019.2918000

Saurabh, S., & Dey, K. (2021). Blockchain technology adoption, architecture, and sustainable agri-food supply chains.
Journal of Cleaner Production, Vol. 284, pp. 124731. https://doi.org/10.1016/j.jclepro.2020.124731

Scuderi, A., La Via, G., Timpanaro, G., & Sturiale, L. (2022). The Digital Applications of “Agriculture 4.0 Strategic
Opportunity for the Development of the Italian Citrus Chain. Agriculture (Switzerland), Vol. 12(3). pp. 400.
https://doi.org/10.3390/agriculture12030400

Shahid, A., Almogren, A., Javaid, N., Al-Zahrani, F. A., Zuair, M., & Alam, M. (2020). Blockchain-Based Agri-Food
Supply Chain: A Complete Solution. IEEE Access, 8, pp. 69230-69243.
https://doi.org/10.1109/ACCESS.2020.2986257

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
542



Application of Block Chain Disruptive Technology in Agri-Food Chains for Sustainable Development, a Systematic Review

Sodamin, D., Vangk, J., Ulman, M., & Simek, P. (2022). Fair Label versus Blockchain Technology from the Consumer
Perspective: Towards a Comprehensive Research Agenda. Agris On-Line Papers in Economics and Informatics, Vol.
14(2), pp. 111-119. https://doi.org/10.7160/a0l.2022.140209

Song, L., Luo, Y., Chang, Z., Jin, C., & Nicolas, M. (2022). Blockchain Adoption in Agricultural Supply Chain for
Better Sustainability: A Game Theory Perspective. Sustainability (Switzerland), Vol. 14(3), pp. 1470.
https://doi.org/10.3390/su14031470

Song, L., Wang, X. J., Wei, P., Lu, Z., Wang, X., & Merveille, N. (2021). Blockchain-Based Flexible Double-Chain
Architecture and Performance Optimization for Better Sustainability in Agriculture. Computers, Materials and
Continua, Vol. 68(1), pp. 1429-1446. https://doi.org/10.32604/cmc.2021.016954

Talpur, S. R., Abbas, A. F., Khan, N., Irum, S., & Ali, J. (2023). Improving Opportunities in Supply Chain Processes
Using the Internet of Things and Blockchain Technology. International Journal of Interactive Mobile Technologies,
Vol. 17(8), pp. 23-38. https://doi.org/10.3991/ijim.v17i08.39467

Tanriverdi, M. (2021). Blockhain Solutions for Agro-Food Chain Systems. In Studies in Big Data (Vol. 99, pp. 287-
299). Springer Science and Business Media Deutschland GmbH. https://doi.org/10.1007/978-981-16-6210-2_14

Tende, I. G., Aburada, K., Yamaba, H., Katayama, T., & Okazaki, N. (2022). Proposal for a blockchain based
agricultural input voucher system. Vol(27), pp. 461-471. Artificial Life and Robotics. https://doi.org/10.1007/s10015-
021-00724-9

Torky, M., & Hassanein, A. E. (2020). Integrating blockchain and the internet of things in precision agriculture:
Analysis, opportunities, and challenges. Computers and Electronics in Agriculture, Vol. 178, pp. 105476.
https://doi.org/10.1016/j.compag.2020.105476

Tsolakis, N., Schumacher, R., Dora, M., & Kumar, M. (2022). Artificial intelligence and blockchain implementation
in supply chains: a pathway to sustainability and data monetisation? Annals of Operations Research. Vol. 327, pp.
157-210. https://doi.org/10.1007/s10479-022-04785-2

Tyagi, K. (2023). A global blockchain-based agro-food value chain to facilitate trade and sustainable blocks of healthy
lives and food for all. Humanities and Social Sciences Communications, Vol. 10(1), pp. 1-12.
https://doi.org/10.1057/s41599-023-01658-2

Ullah, Z., Naeem, M., Coronato, A., Ribino, P., & De Pietro, G. (2023). Blockchain Applications in Sustainable Smart
Cities. Sustainable Cities and Society, 97, pp. 104697. https://doi.org/10.1016/j.5cs.2023.104697

Vangala, A., Das, A. K., Kumar, N., & Alazab, M. (2021). Smart Secure Sensing for loT-Based Agriculture:
Blockchain Perspective. IEEE Sensors Journal, Vol. 21(16), pp. 17591-17607.
https://doi.org/10.1109/JSEN.2020.3012294

Wamba, S. F., & Queiroz, M. M. (2020). Blockchain in the operations and supply chain management: Benefits,
challenges and future research opportunities. INTERNATIONAL JOURNAL OF INFORMATION MANAGEMENT,
52, pp. 102064. https://doi.org/10.1016/j.ijinfomgt.2019.102064 WE - Social Science Citation Index (SSCI)

Wunsche, J. F., Fernqvist, F., Winsche, J. F., & Fernqgvist, F. (2022). The Potential of Blockchain Technology in the
Transition Towards Sustainable Food Systems. Sustainability (Switzerland), 14(13), pp. 7739.
https://doi.org/10.3390/su14137739 WE - Science Citation Index Expanded (SCI-EXPANDED) WE - Social Science
Citation Index (SSCI)

Yadav, V. S., Singh, A. R., Raut, R. D., & Cheikhrouhou, N. (2021). Blockchain drivers to achieve sustainable food
security in the Indian context. Annals of Operations Research. Vol. 327, pp. 211-249. https://doi.org/10.1007/s10479-
021-04308-5

Yadav, V. S,, Singh, A. R,, Raut, R. D., Mangla, S. K., Luthra, S., & Kumar, A. (2022). Exploring the application of
Industry 4.0 technologies in the agricultural food supply chain: A systematic literature review. COMPUTERS &
INDUSTRIAL ENGINEERING, 169, pp. 108304. https://doi.org/10.1016/j.cie.2022.108304 WE - Science Citation
Index Expanded (SCI-EXPANDED)

Yousefi, S., & Mohamadpour Tosarkani, B. (2022). An analytical approach for evaluating the impact of blockchain

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
543



Cruz and De Arruda Ignacio

technology on sustainable supply chain performance. International Journal of Production Economics, 246, pp.
108429. https://doi.org/10.1016/j.ijpe.2022.108429

Yu, H., Xu, D., Luo, N., Xing, B., & Sun, C. (2021). Design of the blockchain multi-chain traceability supervision
model for coarse cereal supply chain . Nongye Gongcheng Xuebao/Transactions of the Chinese Society of Agricultural
Engineering, Vol. 37(20), pp. 323-332. https://doi.org/10.11975/j.issn.1002-6819.2021.20.036

Zhang, F., & Song, W. (2022). Sustainability risk assessment of blockchain adoption in sustainable supply chain: An
integrated method. Computers and Industrial Engineering, 171, pp. 108378.
https://doi.org/10.1016/j.cie.2022.108378

Zhang, J., Zhang, X., Liu, W., Ji, M., & Mishra, A. R. (2022). Critical success factors of blockchain technology to
implement the sustainable supply chain using an extended decision-making approach. Technological Forecasting and
Social Change, 182, pp. 121881. https://doi.org/10.1016/j.techfore.2022.121881

Zhu, Q., Bai, C., & Sarkis, J. (2022). Blockchain technology and supply chains: The paradox of the atheoretical
research discourse. Transportation Research Part E: Logistics and Transportation Review, 164, pp. 102824.
https://doi.org/10.1016/j.tre.2022.102824

Zkik, K., Belhadi, A., Rehman Khan, S. A., Kamble, S. S., Oudani, M., & Touriki, F. E. (2022). Exploration of barriers
and enablers of blockchain adoption for sustainable performance: implications for e-enabled agriculture supply chains.
International  Journal of Logistics Research and Applications. Vol. 26, pp. 1498-1535.
https://doi.org/10.1080/13675567.2022.2088707

INT J SUPPLY OPER MANAGE (1JSOM), VOL.10, NO.4
544



