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ABSTRACT 

In agriculture, where the gathering of such information is once in a while highly-priced, blockchain is a reliable 

source of fact approximately the nation of farms; It employs contracts. food may be tracked the usage of blockchain 

technology, which allows in building truthful meals deliver chains and building accept as true with between 

producers and clients. It permits adoption of statistics-driven generation to make farming extra efficient as it's miles 

a dependable approach of storing statistics. furthermore, whilst used along with smart contracts, it permits well 

timed payments among stakeholders which can be triggered by records changes in the blockchain. For both 

theoretical and practical views, this article investigates the applications of blockchain technology in food supply 

chains, smart farming, agricultural insuranceand agricultural product transactions. We also go over the difficulties 

of tracking smallholder farmer transactions and developing an ecosystem for using blockchain technology in the 

agricultural and food sector. 
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I. INTRODUCTION 

For the agriculture sector to enhance production and sustainability, it's far essential to leverage 

information and records. In agriculture, statistics and communication technology (ICT) drastically 

improves the effectiveness and performance of statistics collection, garage, evaluation, and use [1,4]. It 

permits agricultural practitioners and farming communities to fast get modern statistics and make higher 

judgments of their regular farming operations. Remotely sensed facts on soil situations, for example, can 

assist farmers manipulate their vegetation; cellular telephones lessen information fees, facilitating farmers' 

get entry to to markets and financial support; and the development of the global Positioning system allows 

discipline mapping, equipment steering, and crop scouting [2,3]. 

In precision farming, the Internet of Things and blockchain will transform us from having merely smart 

farms to having an internet of smart farms, giving us more control over supply-chain networks. As a result 

of this combination, precision agriculture will be managed with more autonomy and intelligence in a more 

efficient and optimum manner [4,6]. 

II. INFORMATION AND COMMUNICATION TECHNOLOGY TO BLOCKCHAIN 

In the collecting and utilisation of data, ICT does not eliminate bias. Individuals that utilise ICT are always 

motivated to use data in a way that benefits them. Making data tampering difficult, if not impossible, by 

dispersing data management power to a large number of people is an effective strategy to eliminate 

bias[7]. 

A blockchain is a distributed ledger record in which agents record information about the operation of 

creating, transacting, and consuming a product or service by taking turns recording it. All parties involved 

administer the ledger cooperatively, usually through a P-to-P network. Before a new record can be added 
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to the blockchain, it must be confirmed by the network[7,8]. Any changes to the recorded data should be 

made using a consensus decision-making mechanism, which requires that the majority of the users 

involved agree. Furthermore, any change to one record will affect all subsequent records in the chain. As 

a result, changing data recorded in a blockchain is nearly impossible in practise. Blockchain is defined as 

an open, distributed ledger that can effectively and permanently record transactions between two users. 

Blockchain is a game hanging technology that has the potential to change the way data is used in 

agricultureand many more. [9,10]. 

III. BLOCKCHAIN TECHNOLOGY USES FOR AGRICULTURE 

Blockchain technology allows p-to-p transactions to take place in a obvious manner, eliminating the want 

for an middleman together with a bank or a middleman inside the agricultural zone. through disposing of 

the requirement for a central authority, the era shifts the manner confidence is hooked up, putting it in 

cryptography and peer-to-peer architecture instead of an authority. As a end result, it aids within the 

recovery of self-belief between producers and clients, lowering transaction expenses inside the agri-food 

region [11,12]. 

 

Figure 1: Showing the Advantages of Blockchain in Agriculture Sector. 
(Source:https://www.techiexpert.com/wp-content/uploads/2019/07/Blockchain-in-Agriculture-2.png) 

 
The blockchain presents a best and secured way for transactions between nameless events. As end result, 

fraud and faults transition can be recognized right away. furthermore, clever contracts may be used to 

record troubles in actual time. due to the complexity of the agri-meals gadget, this facilitates to deal with 

the trouble of tracking merchandise across a large deliver chain. As a end result, the generation addresses 

concerns of meals quality and safety, which can be of high importance to governments, customers, and 

others [12]. 

The blockchain generation permits the collection of correct facts and offers transparency to all events 

worried. From the point of introduction to the factor of loss of life, blockchain can track each level of a 

product's price chain. For creating facts-pushed facilities and coverage solutions to make farming smarter 

and less inclined, sincere facts from the agricultural system is highly useful [13]. 

IV. APPLICATIONS 

There are many types of agricultural and food applications here we are focused on some important and 

useful to our Indian society farmers. 

4.1Agribusiness Insurance 

Extreme weather threatens agricultural productivity, jeopardising food security. Environmental change is 

projected to worsen weather extremes in the future, affecting both agricultural and livestock output. 
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Agricultural insurance schemes have long been regarded as a useful instrument for managing weather-

related hazards [13]. Farmers pay coverage insurance payment earlier than the cropping period starts, and 

that they acquire coverage insurance repayment if their farm suffers a loss. As an end result, the insurer 

assumes complete obligation for the insured risk, and farmers are better prepared to govern their economic 

publicity to weather extremes, i.e., monetary losses attributable to weather extremes. in addition, within 

the event of climate risks that impact all of the included farmers in a systemic manner, the insurer can use 

a reinsurance firm to similarly hedge the systemic aspect of the chance [14]. 

In terms of the way losses are assessed and, as a end result, how pay-outs are caused, agricultural 

insurances vary. Insurances that reimburse farmers based on a damage assessment done via a farm expert 

are referred to as indemnity-primarily based insurances. while indemnity-primarily based insurances are 

capable of as it should be covering losses, they're liable to asymmetric information problems. more 

precise, facts at the riskiness of agricultural output and practises is transmitted asymmetrically among 

farmers and insurers. Farmers are expected to have a higher knowledge of both destructive choice and 

moral threat. Farmers having a bigger ex ante hazard exposure are much more likely to acquire coverage 

insurance than farmers with a decrease risk, in line with unfavourable choice. When farmers are insured, 

they are more likely to engage in riskier agricultural techniques[14,15]. This is known as moral hazard. If 

the insurer has insufficient knowledge on the two situations, these events result in market failure of the 

insurance system. As a result, indemnity-based insurances are prone to expensive damage assessment and 

must adopt mechanisms to minimise asymmetric knowledge concerns, such as deductibles. Furthermore, 

products that cannot be quantified, such as grazed meadows, are not covered, despite the fact that they 

cause financial loss[16]. 

In short, insurances are becoming very important for risk management tool for farmers, with the reduction 

of basis risk being of primary concern. In two ways, blockchain technology can help to improve index 

insurance.  

• Payments may be issued on a timely and automatic basis depending on meteorological data that 

triggers a smart contract payout.  

• Using a smart oracle, weather data and other data sources, such as plant growth data or data 

gathered by farm machinery, may be automatically merged, reducing basis risk and accelerating 

up the index calculation and payout process. 

Smart contracts that employ smart oracles to integrate external data have previously proved effective in 

various crypto-economic applications[20]. 

4.2 Agriculture with Intelligence 

The important statistics and records on the resources that preserve all forms of farming is on the coronary 

heart of the agri-food platforms. facts and information are generated and managed with the aid of many 

actors and stakeholders based on their necessities and talents. ICT, the internet of things (IoT), and 

numerous modern-day facts amassing and analysis technologies such as unmanned aerial cars, sensors, 

and machine learning are all utilized in smart agriculture [20,21]. The improvement of a comprehensive 

safety device that allows the utilization and management of data is a essential factor of building clever 

agriculture. conventional facts management methods are centralised and vulnerable to inaccuracies, facts 

distortion, and abuse, in addition to cyber-assaults. Environmental tracking statistics, for instance, is 

regularly managed by centralised authorities bodies with vested hobbies. they have got the capability to 

steer records-pushed choice-making [21,22]. 

The blockchain era is used to keep facts and records generated by using many actors and stakeholders 

throughout the total cost-brought process of making an agricultural product, from seed to sale. It 

guarantees that all recorded facts is unchangeable and that the facts and facts are transparent to all relevant 

actors and stakeholders [22, 23]. conventional technology depend upon "safety of obscurity," while 

blockchain technology gives security via decentralisation. records loss and distortion are much less in all 
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likelihood whilst facts is distributed to stakeholders' pcs rather being stored on centrally maintained 

servers. A blockchain is a database that shops timestamped batches of product transactions and pastime. 

facts saved on centrally controlled servers is greater susceptible to loss and distortion than facts allotted 

to internet-based servers. The database is extremely beneficial for creating records-driven cellular 

packages that resource in agricultural optimization. moreover, the blockchain tackles the problem of 

developing a complete IoT infrastructure and integrating a spread of technology utilised in ICT e-

agriculture [24]. 

Many businesses are operating on blockchain applications for smart agriculture. Farm groups also are the 

use of blockchain to improve their farming practises. the general public's participation in irrigation 

management is evoked, and attempts to enhance water useful resource utilization are increased because 

of the transparency. The longitudinal database generated with blockchain can be used to guide decision-

making in regions like irrigation canal development and renovation through the years [27]. 

Smart agriculture the usage of blockchain does no longer lower, if whatever, the technological barrier to 

entry for farmers. Importantly, massive farms are greater motivated to gather reliable statistics for 

uploading to the blockchain than smallholders. big farmers are more likely to participate in and profit 

from blockchain-based totally smart agriculture. As a end result, the disparity between big farmers and 

smallholders can be created or exacerbated [26, 28]. 

4.3 Supply Chain for Food 

Food supply chains have grown longer and more complex than ever earlier than because of growing 

globalisation and fierce market contention. food deliver chain inefficiencies, which include meals 

traceability, meals safety and first-rate, food accept as true with, and supply chain inefficiency, all pose 

sizeable hazards to society, the economic system, and human fitness [28,29]. 

Through publicly exposing character product information at the blockchain, blockchain generation allows 

manufacturers develop a agree with relationship with clients and increase the popularity in their 

merchandise. corporations might also beautify their competitiveness via better attaining the value in their 

items. this would make it not possible for fraud and low-quality product providers to hold in commercial 

enterprise, and it'd drive all providers inside the agricultural and food industries to improve product first-

rate [30]. From the point of view of purchasers, the blockchain provides accurate and sincere facts 

approximately how meals is produced and traded. It contributes to addressing client concerns 

approximately food protection, first-class, and environmental friendliness. because customers can 

recognise the meals production process extra easily and in greater element thanks to the usage of 

blockchain, they'll talk with farmers. It enables clients by way of lowering boundaries to the exchange of 

commodities so as to beautify their relationship and, as a end result, client believe and self-belief in meals 

safety. From the standpoint of regulatory our bodies, blockchain offers them with truthful and correct 

records that lets in them to make educated and green choices [30,32]. 

The cutting-edge country of blockchain era inside the food supply chain continues to be in its infancy. on 

the identical time, there are numerous immature and mistaken regions in the blockchain generation 

deployment system. furthermore, the implementation of blockchain technology in the meals supply chain 

necessitates large engagement and collaboration from all stakeholders worried, that is essential for it to 

play its full function. Blockchain generation lets in for the monitoring of food first-rate data throughout 

the supply chain due to the fact to its characteristics of transparency, safety, and decentralisation [31]. 

This aids inside the prevention of meals fraud and the reduction of meals supply chain control fees. As a 

end result, all events can income, inclusive of producers, customers, and government regulatory 

authorities. 

4.4 Agricultural and E-Commerce 
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The e-commerce and agricultural product trade face having many problems that should be somehow 

addressed. Customers now a days prefer to buy online, because they have trust in that. So far fundamental 

statistics on agricultural products is difficult to verify and trust. Meanwhile, the most significant problems 

encountered by e-commerce firms, particularly in developing nations, are cash on delivery and logistics 

service. Furthermore, e-commerce businesses must deal with time consuming small orders including a 

variety of products, resulting in significant operational expenses [31, 32]. 

Many parts of these issues, for instance information security, may be addressed through blockchain 

technology. Private key encryption, which is one of the strongest tool to meet authentication needs, which 

provides through blockchain technology. It may therefore securely and irreversibly link data on all 

elements of agricultural product planting and harvesting [34, 35, 36]. Management of the supply chain. If 

signal cost is decreased for each party, then blockchain technology might make supply chain management 

extra efficient than present monitoring techniques. If we speak about payment methods The Methods 

blockchain offers us zero-rate payment option. It means, use of bitcoin in sale of agricultural products this 

will then cut the transaction costs.  Consumer trust is the most important one [36, 37]. The disseminated 

accounting system of blockchain is a time- stamped but thanks to the decentralised system, that’s make 

every single information on the chain, which is not only visible but also unmodifiable. Consumers is then 

free from frauds and so we can restore faith of consumers in e-commerce.  The cost of Farmers' is now 

reduced. Households overall generate large number of agricultural products. Old or outdated system of e-

commerce is unable to provide services for Farmers because of their low transaction volume and tiny 

scale, which slowly finish them from the market. Blockchain technology is the best option which has the 

potential to cut the transaction costs so that they can re-join themself into the market [38]. 

If we talk about the use of blockchain technology in the field of e-commerce and agricultural commodity 

trading they are still in its very early stages, that is why the current situation is far from the ideal of real. 

Just take an example, it is still a challenge to ensure the integrity of the data which is in uploading 

procedure into a blockchain remains still a challenge. The Internet of Things (IoT) might be a future 

answer. Furthermore, the distributed, non-tamperable, and traceable properties of blockchain should be 

investigated more broadly and thoroughly so that we can increase not only the productivity but also the 

efficiency of agricultural production and trading [39,40]. 

V. LIMITATIONS 

The blockchain technology allows us for information traceability in the chain of food supply, that helps 

to improve food safety [41,42]. It also supports in the creation and execution of datadriven technologies 

for hi tech smart farming and index-based agriculture insurance through providing a safe means of 

managing and storing data. Besides, it has the potential of lower transaction costs, which will improve 

farmers access to the markets and it will provide them new revenue sources. In spite of its huge potential 

benefits, blockchain technology is having its significant limits in agriculture and food. [43, 44]. 

First, more study is to be needed into the motivations of the transacting parties to give accurate and real 

data to the blockchain ledger. It is mainly relevant in the case of small-scale farming. Individual farmers 

own and disseminate the knowledge created throughout the farming process. The benefits of blockchain 

technology may vary for farmers it is depending on the size of their farm. On the one Side, blockchain-

based insurance market might be easily accessed by smaller farms [46]. Larger farms, on the other hand, 

may find it more use to, to gather and integrate onfarm data. As outcome, upcoming study should focus 

on predicting which farms would profit and which will not give any profit as a result of the implementation 

of blockchain-based solutions [46, 26]. 

Second, to get the data that is posted to a blockchain could be highly expensive, which might be a barrier 

to blockchain acceptance in the industry [47]. On the other hand, the setup of a distributed ledger may be 

not that much costly, but gathering data necessary to make the ledger effective, such as DNA from farm 

animals, may be highly expensive. It is right to say Sampling can save money, but it requires a large 

population of items to collect data on. This shows that the average cost to collect data is cheaper for bigger 

farms than for smaller farms, thus widening the income gap [48]. 
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Third, blockchain we cannot link with older systems in a very smoother manner. The technology must be 

suitable with an existing database and legacy systems such as warehouse management, enterprise resource 

planning, and manufacturing execution systems in order to be effective [49]. It will take a long time in 

future to set up an extra infrastructure to leverage blockchain technology. Middleware and communication 

protocols that can bring two different systems together will be vital [50,51]. 

VI. CONCLUSION 

Blockchain is a rapidly developing technology. Even while technology has started to transform several 

sectors, it still has a long way to go. However, it is becoming increasingly obvious that blockchain 

technology has applications in the agriculture business. The global agriculture sector is currently valued 

more than 2.4 trillion dollars and employs more than one billion people. There is more possibility for 

creativity now than ever before. 

Blockchain has enormous potential to significantly impact the way agricultural business is done. 

Blockchain technology can increase trust between parties, facilitate information sharing throughout the 

supply chain and significantly reduce agricultural transaction costs. As the public and private sectors work 

toward addressing the practical and legal challenges facing the technology, blockchain seems poised to 

be the disruptive force that propels the agricultural industry into the 21st century 

REFERENCES 

[1]. Babich, V., and Hilary, G. (2018). Distributed ledgers and operations: what operations management 

researchers should know about blockchain technology. Manuf. Serv. Oper. Manag.  doi: 

10.2139/ssrn.3131250 

[2]. Barnett, B. J., Barrett, C. B., and Skees, J. R. (2008). Poverty traps and index-based risk transfer 

products. World Dev. 36, 1766–1785. doi: 10.1016/j.worlddev.2007.10.016 

[3]. Barnett, B. J., and Mahul, O. (2007). Weather index insurance for agriculture and rural areas in lower-

income countries. Am. J. Agric. Econ. 89, 1241–1247. doi: 10.1111/j.1467-8276.2007. 01091.x 

[4]. S. Saberi, M. Kouhizadeh, J. Sarkis, and L. Shen, “Blockchain technology and its relationships to 

sustainable supply chain management,” International Journal of Production Research, vol. 57, no. 7, 

pp. 2117–2135, 2019, doi: 10.1080/00207543.2018.1533261. 

[5]. Brown, M. E. (2015). Satellite remote sensing in agriculture and food security assessment. Procedia 

Environ. Sci. 29:307. doi: 10.1016/j.proenv.2015.07.278 

[6]. Caro, M. P., Ali, M. S., Vecchio, M., and Giaffreda, R. (2018). “Blockchain-based traceability in agri-

food supply chain management: a practical implementation,” in Proceedings of the 2018 IoT Vertical 

and Topical Summit on Agriculture-Tuscany (IOT Tuscany), 1–4. 

[7]. Chen, W. (2018). Administrative Rules and Regulations for the Introduction of Food Information 

Traceability in Blockchain. Ph.D. thesis, Shanghai Normal University, Shanghai. 

[8]. S. A. Abeyratne and R. P. Monfared, “Blockchain ready manufacturing supply chain using distributed 

ledger,” International Journal of Research in Engineering and Technology, vol. 5, no. 9, pp. 1–10, 

2016. 

[9]. Collier, Z. A., Bates, M. E., Wood, M. D., and Igor, L. (2014). Stakeholder engagement in dredged 

material management decisions. Sci. Total Environ. 496, 248–256. doi: 10.1016/j.scitotenv. 

2014.07.044 

[10]. Conradt, S., Finger, R., and Spörri, M. (2015). Flexible weather index-based insurance design. Clim. 

Risk Manag. 10, 106–117. doi: 10.1016/j.crm.2015.06.003 

[11]. Dalhaus, T., and Finger, R. (2016). Can gridded precipitation data and phenological observations reduce 

basis risk of weather index–based insurance? Weather Clim. Soc. 8, 409–419. doi: 10.1175/wcas-d-16-

0020.1 

[12]. Dalhaus, T., Musshoff, O., and Finger, R. (2018). Phenology information contributes to reduce temporal 

basis risk in agricultural weather index insurance. Sci. Rep. 8:46. doi: 10.1038/s41598-017-18656-5 

[13]. Finger, R., Dalhaus, T., Allendorf, J. S., and Hirsch, S. (2018). Determinants of downside risk exposure 

of dairy farms. Eur. Rev. Agric. Econ. 45, 641–674. doi: 10.1093/erae/jby012 

[14]. Gatteschi, V., Lamberti, F., Demartini, C., Pranteda, C., and Santamaría, V. (2018). Blockchain and 

smart contracts for insurance: is the technology mature enough? Future Internet 10:20. doi: 

10.3390/fi10020020 

[15]. Ge, L., Brewster, C., Spek, J., Smeenk, A., Top, J., van Diepen, F., et al. (2017). Blockchain for 

Agriculture and Food: Findings from the Pilot Study. Wageningen Economic Research report; No. 

2017-112. Wageningen: Wageningen Economic Research. 



International Journal of Recent Trends in Electrical & Electronics Engg., Aug., 2020. 

      ©IJRTE         ISSN: 22316612 

Volume 7, Issue 2, pg: 17-24                                                        | 23 

 

[16]. D. Ivanov, A. Dolgui, and B. Sokolov, “The impact of digital technology and Industry 4.0 on the 

ripple effect and supply chain risk analytics,” International Journal of Production Research, vol. 

57, no. 3, pp. 829–846, 2018. 

[17]. Haveson, S., Lau, A., and Wong, V. (2017). Protecting Farmers in Emerging Markets with 

Blockchain. Newyork, NY: Cornell Tech. 

[18]. Iansiti, M., and Lakhani, K. R. (2017). The truth about blockchain. Harv. Bus. Rev. 95, 118–127. doi: 

10.3390/s19153267 

[19]. Just, R. E., Calvin, L., and Quiggin, J. (1999). Adverse selection in crop insurance: actuarial and 

asymmetric information incentives. Am. J. Agric. Econ. 81, 834–849. doi: 10.2307/1244328 

[20]. Kaddu, S., and Haumba, E. N. (2016). “Promoting ICT based agricultural knowledge management for 

increased production by smallholder rural farmers in Uganda: a case of Communication and Information 

Technology for Agriculture and Rural Development, Butaleja,” in Proceedings of the 22nd Standing 

Conference of Eastern, Central and Southern Africa Library and Information Associations, Butaleja, 

243–252. 

[21]. Kamath, R. (2018). Food traceability on blockchain: Walmart’s pork and mango pilots with IBM. J. Br. 

Blockchain Assoc. 1:3712. 

[22]. Karame, G. (2016). “On the security and scalability of bitcoin’s blockchain,” in Proceedings of the 2016 

ACM SIGSAC Conference on Computer and Communications Security, (New York, NY: Association 

for Computing Machinery), 1861–1862. 

[23]. Kaske, D., Mvena, Z., and Sife, A. (2018). Mobile phone usage for accessing agricultural information 

in Southern Ethiopia. J. Agric. Food Inf. 19, 284–298. doi: 10.1080/10496505 .2017.1371023 

[24]. Leblois, A., Quirion, P., and Sultan, B. (2014). Price vs. weather shock hedging for cash crops: ex ante 

evaluation for cotton producers in Cameroon. Ecol. Econ. 101, 67–80. doi: 10.1016/j. 

ecolecon.2014.02.021 

[25]. Lesk, C., Rowhani, P., and Ramankutty, N. (2016). Influence of extreme weather disasters on global 

crop production. Nature 529:84. doi: 10.1038/nature16467 

[26]. Lin, J., Shen, Z., Zhang, A., and Chai, Y. (2018). “Blockchain and IoT based Food Traceability for 

Smart Agriculture,” in Proceedings of the 3rd International Conference on Crowd Science and 

Engineering, (New York, NY: Association for Computing Machinery), 3. 

[27]. Lin, Y. P., Petway, J., Anthony, J., Mukhtar, H., Liao, S. W., Chou, C. F., et al. (2017). Blockchain: the 

evolutionary next step for ICT E-agriculture. Environments 4:50. doi: 10.3390/environments 4030050 

[28]. Lobell, D. B., Schlenker, W., and Costa-Roberts, J. (2011). Climate trends and global crop production 

since 1980. Science 333, 616–620. doi: 10.1126/science.1204531 

[29]. Miranda, M. J., and Glauber, J. W. (1997). Systemic risk, reinsurance, and the failure of crop insurance 

markets. Am. J. Agric. Econ. 79, 206–215. doi: 10.2307/1243954 

[30]. H. Treiblmaier, “The impact of the blockchain on the supply chain: A theory-based research framework 

and a call for action,” Supply Chain Management: An International Journal, vol. 23, no. 6, pp. 545–

559, 2018. 

[31]. Patil, A. S., Tama, B. A., Park, Y., and Rhee, K. H. (2017). “A framework for blockchain based secure 

smart green house farming,” in Advances in Computer Science and Ubiquitous Computing, eds J. Park, 

V. Loia, G. Yi, and Y. Sung, (Singapore: Springer), 1162–1167. doi: 10.1007/978-981-10-7605-3_185 

[32]. Reddy, N. A.,Divekar, B. R. (2014). A study of challenges faced by E-commerce companies in India 

and methods employed to overcome them. Procedia Econ. Financ. 11, 553–560. doi: 10.1016/s2212-

5671(14)00220-2 

[33]. Ritter, M., Musshoff, O., and Odening, M. (2014). Minimizing geographical basis risk of weather 

derivatives using a multi-site rainfall model. Comput. Econ. 44, 67–86. doi: 10.1007/s10614-013-9410-

y 

[34]. Sylvester, G. (2019). E-agriculture in Action: Blockchain for Agriculture (Opportunities and 

Challenges). Bangkok: International Telecommunication Union (ITU). 

[35]. Tian, F. (2016). “An agri-food supply chain traceability system for China based on RFID & blockchain 

technology,” in Proceedings of the 2016 13th international conference on service systems and service 

management (ICSSSM) (Piscataway, NJ: IEEE), 1–6. 

[36]. Turvey, C. G. (2001). Weather derivatives for specific event risks in agriculture. Rev. Agric. Econ. 23, 

333–351. doi: 10.1111/1467-9353.00065 

[37]. Tiago O. Alhinho M. Rita P. Dhillon G. (2017). Modelling and testing consumer trust dimensions in e-

commerce. Comput. Human Behav.71153–164. 10.1016/j.chb.2017.01.050 

[38]. Walter, A., Finger, R., Huber, R., and Buchmann, N. (2017). Opinion: smart farming is key to 

developing sustainable agriculture. Proc. Natl. Acad. Sci. U. S. A. 114, 6148–6150. doi: 

10.1073/pnas.1707462114 



International Journal of Recent Trends in Electrical & Electronics Engg., Aug., 2020. 

      ©IJRTE         ISSN: 22316612 

Volume 7, Issue 2, pg: 17-24                                                        | 24 

 

[39]. Xu, X., Pautasso, C., Zhu, L., Gramoli, V., Ponomarev, A., Tran, A. B., et al. (2016). “The blockchain 

as a software connector,” in Proceedings of the 2016 13th Working IEEE/IFIP Conference on Software 

Architecture (WICSA), (Piscataway, NJ: Institute of Electrical and Electronics Engineers), 182–191. 

[40]. Yousefi, M. R., and Razdari, A. M. (2015). Application of GIS and GPS in precision agriculture  Int. J. 

Adv. Biol. Biomed. Res. 3, 7–9. 

[41]. Zhou, Q., Wang, Y., and Fu, X. (2016). Information asymmetry, blockchain and food safety. Res. China 

Mark. Superv. 11, 53–56. doi: 10.3390/ijerph15081627 

[42]. Aggarwal S, Chaudhary R, Aujla GS, Jindal A, Dua A, Kumar N (2018) Energy chain: enabling energy 

trading for smart homes using blockchains in smart grid ecosystem. In: Proceedings of the 1st ACM 

MobiHoc Workshop on Networking and Cybersecurity for Smart Cities, SmartCitiesSecurity’18, pp 

1:1–1:6 

[43]. Al-Fuqaha A, Guizani M, Mohammadi M, Aledhari M, Ayyash M (2015) Internet of things: a survey 

on enabling technologies, protocols, and applications. IEEE Communications Surveys Tutorials 

[44]. Ali MS, Dolui K, Antonelli F (2017) Iot data privacy via blockchains and ipfs. In: Proceedings of the 

Seventh International Conference on the Internet of Things, IoT ’17, pp 14:1–14:7 

[45]. Asiri S, Miri A (2018) A sybil resistant IoT trust model using blockchains. In: 2018 IEEE International 

conference on blockchain (blockchain-2018) 

[46]. Ayoade G, Karande V, Khan L, Hamlen K (2018) Decentralized iot data management using blockchain 

and trusted execution environment. In: 2018 IEEE International conference on information reuse and 

integration (IRI). IEEE, pp 15–22 

[47]. Z. Zheng, S. Xie, H.Dai, X. Chen, and H. Wang, “An overview of Blockchain technology: architecture, 

consensus and future trends,” in Proc. IEEE, Int. Congr. Big Data (Big Data congress),Jun.2017, pp.557-

564.  

[48]. Mahammad S. Mekala and P. Viswanathan. A survey: Smart agriculture IoT with cloud computing. In 

proceeding of the 2017 International conference on Microelectronic devices, circuits and 

systems(ICMDCS’17),1-7.  

[49]. ZhouQ. WangY .FuX. (2016). Information asymmetry, blockchain and food safety. Res. China Mark. 

Superv.1153–56. 10.3390/ijerph15081627.  

[50]. Walter A. Finger R. Huber R. Buchmann N. (2017). Opinion: smart farming is key to developing 

sustainable agriculture. Proc. Natl. Acad. Sci. U. S. A.1146148–6150. 10.1073/pnas.1707462114H.F  

[51]. Atlam, A. Alenezi, M.O. Alassfi, and G.B. wills.2018. Blockchain with Internet of Things: Benefits, 

Challenges, and future directions. I.J Intelligent systems and applications 6(2018),40-48.  

 

 

 


