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ABSTRACT -

Agricultural Supply Chain Management has become a topic of much deliberation among the researchers,
it has slowly strengthened its hold on how the suplglsnand function of agricultural produce works in the
modern setting. SCM entails managing the retdons between the entities in charge of the effective
production and supply of agribusiness products from the farm to the consumer in order to consistently sati
consumer demands for quantity, quality, and price. In actuality, this frequently inmieeseeing both
horizontal and vertical alliances. Traditionally, the agricultural business has been driven in a colloqui
fashion by the wholesalers and they have done so without the supervision of a proper legal framework. -
large number of playersid longstanding traditional methods have had a negative impact on the efficiency
of operations and have exacerbated the already plunging economy. Through our extensive research u
tools like Mendeley Cite, VOS Viewer etc., we came to the conclusitnthe her eds been a
the importance of SCM due to the rising awareness about the environment, food safety concerns and sc
security etc. However, just a few farmers participate in actually making a difference especiallywottdrd
counties like India. Thebackwardfarmershave negligible faith in marketing agreements aretreluctant

to enter into them. The existing system still uses outdated supply and procurement procedures. Aspects
the problems with consumer packaging, brandamgl the promotion of organic farming towards sustainable
agriculture are lacking in the existing supply chain management. Thereforéd s n e enecaursg r y
farmers to sign production contraesd thatrequires the participation of both the publicdacommercial
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sectors. The formalisation of the concerned rules and regulation is imperative to the development of SCV
these countries. With organisations like WTO breathing down the necks of these farmers and countries |
the USA ready to violate tHarmersin these countries, there is a strong need to enforce the already existing
laws and make new ones to make sure that the entire stipgly is integrated and works in a nuanced
manner and market information is disseminated efficiently so thappkcation of SCM yields positive
results.

KEYWORDS - agriculture;supply chain; operations; design; technologfficiency; quality

1. INTRODUCTION -

Supply Chain Management has been a concept that has existed since times immemorial. However, a n
formal connotation has sprung up in the recent times. Talking about itsthrgprimary utilization of SCM
(Supply Chain Management ascribed to advisofR. Oliver and M. WebeiThey wrote "Supply Chain
Management: Logistics catchesup withastmateg i n 1982 which got publ i s
material flows from producers of raw materials to the final consumer as a component of a thorough syste
encouraging it t o(Mokbhamedmmoea, 200p pl y chains. o

1.1 Review of PreviousWork

AA smart supply chain basically means having t
right place for the right pr i c e(Luthra et llh 2018)YMenizért ¢
defines a sasetpltlyeecnioe ientitiesa(srgarizations or individuals) directly involved in
the upstream and downstream flows of products, services, finances, and/or information from a source t
c u st o(Mentzer et al., 2001)

Looking at the ternmistorically, we can associate the term supply chain to a definition given by The Supply
Chain Council (presently the Association for Supply Chain Management) in 1997, which calls it a term th
is Aincreasingly us eehcorhpgassinguegyiefort iingotved pnrpoodueirsg sando n
delivering a final product, from the supplier's supplier to the customer's customer. Four basic processe
plan, source, make, deliverbroadly define these efforts, which include managing supply and demand,
sourchg raw materials and parts, manufacturing and assembly, warehousing and inventory tracking, ort
entry and order management, distri but (Assotiat@rcforo s ¢
Supply Chain Managemefh©97)

AUnl i ke the mar keti ng c¢ ha n#irenlcommanicatian,pthe Imgnagerheatioh
lesser inventories, lead time reduction, customer orientation, product as well as preregseaering, and
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long-term relationships betweenh a n n e | me mber s . Ot her terms | i k¢
often used instead of Osupply chainé, suggest.i

value for th@,j,208000 consumer . 0

Based on the complexity of the chain, we can fu
supply chainé and an o6ul ti mat e-bowaspno mgderm descriptiod of
the term. SCM spruaddest Aisnutggersdt itdrmtwi t h cust ome
effectiveness in its product deve (Ablgevaetat, 208%) f or

With the advent of advanced technology across the globe and develogrsewtral efficient management
techniques and performance indicators, the definition of supply chain management is now much mc
elaborate. Amoderday definition of supply chain would
people, activities, i@rmation, and resources involved in moving a product or service from supplier to
customer. Supply chain activities involve the transformation of natural resources, raw materials, al
components into a finished product that is delivered to the end cusfbineenetwork of organizations that
are involved, through upstream and downstream linkages, in the different processes and activities t
produce value in the form of product Kam&M4erms,er v
2018) It can also be defined as the process of planning, implementingoatrdling the operations of the
supply chain with the purpose to satisfy customer requirements as efficiently as possible. |
similar context, A Spans @ll npovemdniaainc stonage rofargrenmtemals, werk
process inventory, and finished goods from paoiRorigin to pointof-c o n s u mp(Mairtiosn&Pato,
2019)

Within the scope of this research paper, we will be looking at a very specific sector that implements supj
chain managemeiitAgr i cul t ur e. AAgriculture and far ming
first agricultural revolution happened, igh is also known as Neolithic Revolution, and humans transitioned
from hunting and gathering to settled agriculture. The latest agricultural revolution was from 1943 to la
1970s, al so known (Sakanta@Asagyati, 2B81&)v ol ut i on. 0O

According to economists and different research, India and China will control the world in the-fingnty
century. For more than a century, the United States has had the world's largest economy, but major chal
in the global economy have caused the focus iib avay from the United States, the rich countries of
Europe, and the eastern dragons of Japan and Korea and toward the two Asian giants of India and Ct
Experts project that by 2035, India will be a stronger growth engine than the EU's six majoespwhile

its effect will be somewhat less than half that of the United States. Within the next ten years, India, which
currently the fifth biggest economy in terms of purchasing power parity, will overtake Japan and become t
third major economic pmer. Liberalization of a 1.2 billion consumer market, a robust higher education
policy reinforced by European and American training, and Englsaking communication and
management systems are apparent success factors. However, India remains a cstamiydiffierences.
Nuclear scientific technology at research facilities contrasted with bullock carts in rural regions. Bulloc
carts may still be spotted in Bangalore (population 6.2 million), India's IT (Information Technology) capital
Cities in Indiahave seen significant infrastructural improvements in recent years, but the situation is not tt
same in most rural areg®asu & Wright, 2008)
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Despite the aforementioned hurdles, India's economic progress in the early-firgerdgntury has been
exceptional. In 2002005, the Indian industrial sector grew steadily. The index of industrial output (IIP)
continues to rise at a 7% annual rate. The manufacturing sector, which accounted for 80% of IIP, was a
contributor to the buoyancy in industretpansion. The service sector accounts for more than half of India's
GDP. In 2005, the growth rate of India's service exports was 8%, compared to 5% globally. The reason
India's strong growth rate in the service industry is regulatory liberalizattba éarge demand for lcwost

IT, BPO (business process outsourcing), and contact center services. {20@3)4ndia’s IT market had a
revenue of US $16.2 billion. The IT sector now employs 697,000 people and is expected to grow to 2 millic
by 2014. Tle BPO and contact center industry has been developing at a raté@pé@cent each year, with

a total revenue of $5.8 billion in 202005.

The supply chain and logistics patterns in India are diverse, reflecting the country's various infrastructu
degree of technology, and economic growth. For example, the auto sector adheres to a classic Western
Japanese paradigm for a largely urban and affluent consumer. On the opposite end of the spectrum, f
food supply is restricted to regional marketsnddistan Lever, a manufacturer of fasbving consumer
goods, employs a mix of urban and rural logistics by enabling regional wholesalers to stock and distribt
branded items to rural clients. Multinational businesses, such as the McDonald's restaairanareh
progressively leveraging available local infrastructure to their advantage. The following case studit
demonstrate the use of appropriate supply chain models in (Bdisu & Wright, 2008)

1.2 Objective of Research Pape& Definition of Terms

The overarching objective of the paper is to trdmeehistory, current trendsnd potential future directions

of growth and development of Agricultural Supply Chain Management while correlating it to the core
definition and concepts of supply chain magmgnt and operations researdhis paper will provide a
comprehensive outlook on major keywords pertaining to ASCM.

Agricultural supply chain management consists of all the events involved in moving products of th
agricultural sector from the field to the customer, and is a crucial aspect ensuring the rich contribution of t
sector to the economic growth of the natidihe primary objectives of the ASCM are to help farmers get
fair returns, reduce the difference in prices between farmers and customers, to ensure product quality
food safety, peeto-peer productivityB. B. Gardas et al., 2019ndia has a substtal agricultural base,
which is attracting multinational companies in the fast food and processed food domains, creating challen:
as well as opportunities for ASCM. There is a significant risk of perishability and seasonality of the
production, whichncludes uncertainty of the rainfall and climatic conditit®sB. Gardas et al., 201%he
supply and demand equations due to complexity, uncertainty, poor coordination and insufficient informatic
causing ovestocking or undestocking (Luthra et al. 2018) As the Aproduction
agricultural market is increasingly volatile, heterogeneous, and sensitive to economic and financi
fluctuations in a natiorfBorodin et al., 2016a)The centralized storage makes it more difficult ssuse
quality, rate and origin of the products hence, there is a need of a decentralized system which is transpa
and leads to maximum produeero n s u me r  s(Madumidaaetcak, 204N 0
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fAgriculture Supply Chain Management (ASCM) is defingdibdakisasa fiset of actbi vi
forko sequence including farming (i.e. l and ¢
testing, packaging, war ehousi ng,o0Theragrioutyatsectorast i o
currently under a rising twild pressure:

to be sustainably run

to provide food, energy and industrial resources to satisfy the demand of a rising world po(iBitataim

et al., 2016a)

It is also important to understand that the scdpASICM is not limited to just cropsit also extends to
pulses, dairy productgrown vegetablesorticulture, fruits florai with different types of products having

a different supply chain.

fEssentially, ASMC has its beginnings with the suppliees, {(nbound materials and services for farm level
operations) and ends with ultimately satisfying the customers through a specific distribution @hanne
(different distribution channels are being adoptéRputroy & Behera, 2017; Tsolakis et al., 2014)
comprehensive literature review by Routroy & Behera in 2017 establishes ASCM to be synonymous in ter|
of terminology and usage with the following terms

i Pehsatr vest saphplly Shathd yORPT hQl I NBZ vnamT |
AFoeupl y c(Auag &Chang, 2014; Blizkovsky & Berendes, 2016; Bosona & Gebresenbet, 201
Zirham & Palomba, 2016)

These terms are going to be used frequently in this paper to refer to ASMC and are to be considered one
the same.

Through the course dahis research papédr we will be exploring and elaborating on various aspects
pertaining to ASMC such as

Evolution of Agricultural Supply Chain Management

| ndi an History and itbdés i mpacts on ASCM

Key Performance Indicators

Technologybs pCogomgfavwardr ol e i n ASM

Potential Areas of Concern and Bottlenecks in ASCM

. LITERATURE REVIEW -

Through our efforts, we have tried to create a crisp and elaborate structure of Supply Chain Managem
while factoring in all the new facets and dimension that havelutionised the game for supply chain
managergDirector, 2007) Paper has predominantly been used to discuss the Indian agricultural suppl
chain. It has been evaluated using both primary and secondary data and information that was acqu
through he use of scientific research methods. This includes case studaeptin interview content
analysis, the triangulation method, and the observation method for primary data, as well as research mett
that were used to devise study designs and condezdneh using a variety of methods to assess the objective.
(Parwez,2013pespite knowing how important supply cha
still decided to go ahead with the massive untapped potential of the Indian agriculture domain. Intermediar
have played a paramount role since modern agricultuaatipes cemented their foot in the Indian setting,
but the community has suffered immensely due to their unnecessary intervention which restricts a free fl
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of supply of goodgDirector, 2007) Due to a lack of internal resources, businesses musinehird parties

to provide a variety of support products and services in order to meet client demand in today's comp
marketplaces. According to management jargon, businesses focus on their core products and work \
partners to enhance them in areash as marketing and advertising, inventory control, shipping, and billing,
among other areas where having outside knowledge is advant&jebgs!- )

It is apparent that supply chain measurements may equally account for both factody. cPajpp
considerations are generally met with a lot of criticism in agriculture. The processing industry is current
the driving force behind supply chain optimization, and opportunities for agriculture are lost as a result
this passivity. Due of thelose relationship between SCM and ECR (Efficient Consumer Response), thes
ECR-co-operations would also result in the theme. Unfortunately, the laggard in ECR also include tt
agricultural sector(Mau, 2003. After carefully analysing the variousresdarcpaper s weodve
interpretation of modern SCM in todayods ti me i
paper, we will obstinate from using dispersed sets of information to keep things lucid and comprehensik
(Zhang et al.2016)

~

Intheprec onsumption period of finished products, fit
the main of which are: production, storage, processing and distribution Its effective coordination requires t
management of activities frorhe strategic level to the operational level. So, it's no surprise that one of the
most talked about and discussed topics in the agricultural sector is planning. Ahumada and Villalobos (20
conducted a status quo assessment in the ang@adiction andlistribution planning models for various
products in the agricultural supply chain. The authors proposed and discussed the classification based ot
most relevant characteristics, such as the optimization approach used (linear and random progrdm@ming)
type of agricultural product. targeted and research target targeted. Still related to agrioténtad
planning models, another important study has been proposed by Hayashi (2000), which involves mu
criter i dBoadinataly, 2016b). 0

Previous studies have also compared-foa lignocellulose with agricultural products Converting biomass
into conventional energy sources such as coal and natur@Mgast al. 2006Mu et al. 2010; Zhang et al.
2010; Gust et al. 2011Hlowever, the sque of the lifecycle and assumptions were inconsistent across studies
and did not integrate financially and supply data Chain and environmental analysis. Therefore, no prodi
comparison was made prior to this study, it is possible through a literatucl.s&tihough it is useful to
decide the lowest delivery cost and most viable supply chain system -a@legtin discussion of which
processes contribute the most to minimising environmental impact. The cost of environmental impact is a
displayed.

A T hiemass storage step is a very important link in the respective supply chain. In most of the case stuc
involved, lowcost storage solutions were chosen without considering the positive effects that more compl
(and more expensive) solutions might haviany researchers assumed that the biomass was stored in the
field. Ambi ent and covered storage in the fiel
advantage of low cost, but on the other hand, the loss of biomass is large, and the ourmstmteof the

biomass cannot be controlled and drops to the desired level, leading to potential problems. in the power pl
technology equi pment . Aln addition, healt h anc
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formation and autagnition due to increased humidity. Finally, farmers may not allow biomass to be storec
onf arm for a significant period, as t (Renyizelasaetyal., wa
2009)

2.1 Agricultural Supply Chain Management and India

India's agricultural sector is characterized by small farms, with an average size of one hectare and more 1
120 million farmers classified as marginal or smallholder farmers. While agriculture's contribution to India
GDP fell from almost 52%ni the 1950s to around 1% in 2011, more than % of India's workforce is still
employed in the sector. (Government of India 2016). Although farms are fragmented, India is the seco
largest  agricultural producer in the world (based on FAO data available at
http://www.fao.org/faostat/en/#data). Just as being responsible for providing food, sustaining livelihood
improving nutrition and preparing for rapidly changing environments and markets is equally important t
millions of small farmers

(Devalkar et al., 208).

fHistorically,i t i s a r egr et t ab-dyearpla(t9s6i956hpated thenntbst pramsnente r
on agriculture while all other plans and the economic reforms which followed in the next decade
emphasized largely ononagricultural sectors, disregarding agriculture. This paramount shift in policy
making resulted in major poverty, massive discrepancy and inequality distribution of wealth and incon
across the nation@Ganeshkumar et al., 2017)

AThe rapid industrigzation of agricultural production, the oligopoly in the food distribution sector, the
advancement of Information and Communication Technologies in logistics, an increase of governmen
food safety regulations for maintaining quality, the emergence demdfood retailer forms, the growing
importance of vertical integration and horizontal alliances, and the increase of multinational corporatior
are realworld situations that have led to the adaptation of SCM in this indugiakovou et al., 2016)

Aln response to a range of economic pressures
many countries have moved toward establishing collaborative marketing ventures in the supply chain. T
phenomenon has driven the evolution of ttieain and encouraged greater vertical and horizontal
coordination. Horizontal coordination refers to alliances within a single part or level of a supply chain (e.c
farmer to farmer). Meanwhile, vertical coordination refers to the collaboration thasdmtueen parts or
levels of the supply chain (e.qg., retailers with processors with farmers). Particularly within the
agricultural i ndustry, horizontal coordi ndAj, on
2020)

Such horizontal alliances generally have three key driving factors:

to meet the volume requirements of most customers and increase bargaining power in their business
to accelerate the pace and reduce the cost of penetrating new markets

to share the costssociated with new product development and creating or adopting innagticz020)
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fiAgriculture in India has always been heavily dependent on the monsoons and has therefore been
inherently risky business. In different times we also had bad taxation under different empires, most
recently under the British. Indigenous credit systems must evolve according to demand and seasc
fluctuations to facilitate farmers' consumption patterns during the year. With intermittent monsoon failure
and othe usual ups and downs of agriculture, rural debt is a serious and continuing feature of Indie
agriculture. Due to the high risk inherent in traditional farming, ‘ingérest rates are the norm rather than
the exception and often lead to exploitation emsery. Thus, the development of the rural credit system too
has proven to be very difficult and, as we shall see, an issue that has continued to be of official concern
more than a centu(Mohan, n.d.)

Il n I ndia, #fAt he popidlyfasteythas ethersectors of the Igdiamevsanenty and accounts
for 100 billion rupees in gross national income Product (BSP). Despite this amazing growth, in the last .
years, India has used 28 eggs and 0.8 eggs kilograms of poultry meat per peasqeim 2000 lower than

the global average of 147 eggs, and 11.1 kg of poultry meat (FAOSTAT) per person. According to tt
Business Portal for India (BPI) report, the shift and meat consumption rate increased to 55 eggs and 2.8.
kg of meat per persann | ndi a 20 1 PGaikkwad,nce)very year . O

The current structure of the rice supply chail
involves many intermediaries at the supply and distribution levels. The current structure of the rice supy
chain in India is somewhat inefficient amd need of reform. Traditional supply chain structures face
problems with inventory management, where either overstocking lead to obsolescence and increasing su
chain costs or stockpiling varieties in demand leads to loss of revenue. The rice sapply tidia is also
facing supply chain issues related to theupply chain, distribution, the cooperation of middlemen and the
logistics system needs to be redesigned. A suitable framework proposes an inventory traceability mechar
and visibility in the system, supply and supply of rice, rice processing 3 enterprise activities, distributio
system, and sales strategy Retail and logistics systems are essential to make India's supply chain effic
and globally proficient. Despite being the second lsirgeoducer in the world and a major consumer of rice,
with a significant presence in the global agricultural market, India does not contribute to the global foc
industry on t he | eWeSharnmaletials 2063 unt ry deserves. 0

2.2 Agricultural Supply Chain Management in the global scenario

Agriculture has always been a major strategic activity for supplying food. In 8@b8e than 821,000,000
people were suffering malnutrition worldwide and each year more than 10,000,000 people die dfrstarvati
hence, the need for a smooth supply chain exigRonaghi, 2021)

fiFood production and consumption have major environmental implications, accounting for about 22%
UK greenhouse gas emissions. It is hence important to improve the understandingnabeation in food
supplyc h a i (Myan et al., 2015)

The increamg tendency for supply chains to be sourced internationally helps the increased demand for fre
produce that has undergone the least amount of processing. The two paradigmnteggnated supply
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chains are when the producer or grower also acts asikbgperson and when middlemen directly purchase
the produce (i.e., merchants, wholesalers).

Fruits and vegetables can be directly sold througfieom shops, at outdoor markets, or by hired street
hawkers. Although relatively popular in less developethlrareas, this kind of produceonsumer
interaction has grown more appealing to peri urban growers as well. The latter capitalize on the growi
urban population's appetite for fresh produce and frequently do so while selling local goods like asparag
strawberries, cherries, and so forth. Additionally, the growing proportion of organic agriculture has emergs
as a key driver for this market. A new development is the opening of farm markets in urban areas. The
stores are carried and supplied by farassociations, who can provide a wider range of items than individual
growers. In the second scenario, products are delivered straight to a wholesaler, who acts as an intermed
Without building a tighter partnership in the spirit of chapanning innoations, the producer only serves

as a suppliefKramer, 2005)

The phosphorus supply chain encompasses phosphorus utilization in the global food system, from mine
field. It is highly globalized and covers the fields and processes involved in the extraction, transformatic
and trade of phosphate rock; producing &rdling phosphate fertilizers; times of agricultural fertilizer
application for crops and pastures; harvest of crops containing phosphorus; food production, processing
distribution; food consumption; and finally manage phosphorus wastewater, foocdainéstatrophic water.
(Cordell et al., 2015)

AGl obally, sugar is produced from sugar beets
derives from its vital role in land and water use management, food security and rural employme
opportunities. As noted, sugar beet is currently the cheapest and leastovaieming source of sugar, as
well as an efficient source of biomass (Kolfschoten, Bruins and Sanders, 201). The sugar beet secto
therefore a critical areaere minimizing totd supply chain costs due to increasingly scarce water supplies
will have a significant contribution and economic impact. Different activities in the agricultural supply chair
can be classified into three main stages: the agricultural, transport andiinadustr s (Fikaygetas, 2021)

Latin America-

Money ficrops such as coffee can also have significant impacts on national economies: they are the larg
contributors to agricultural GDP in Latin America, for example. In Nicaragua, coffee gerieB#eEMAG

FOR 2006) of agricultural GDP. In Mexico, the production of coffee is considered a strategic activity, as
is cultivated on 66,800 hectares, providing work for 700,000 families (ICO 2005). Coffee systems a
characterized by the fact that theguire a longer implementation time for farmers and business partners tc
make changes. In these cases, decisions made today will materialize in 8 to 15 years, when the climate
have changed(Laderach et al., 2011)

China-

Moving on to another countwith respect to agricultural supply, China in the past due to its vast population,
has been one of the countries to consume the most agricultural biomass and food. China is a significant pl
in the global agricultural industry and the commerce andufaaturing of food. China produced about 2019,
33% of the world's rice, 23% of its maize, and 40% of its sunflower pork produced in the world, the majorit
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of which was supplied to domestic shoppers. China contributed significantly to shares of théianedrna
trade market for several agricultural commodities as an importer of major food items, such as 23% of co
21% of sorghum, and 60% of soybean. The virtual water flows generated by ChinaGhinaarade of
these key commodities, such as cornpok, increased by 40% and 23%, respectively, reducing the carbon
emissions contained in China's exports, but interprovincial Carbon transfer decreased. Changes in inters
trade patterns increased the national average land use intensity from 1997, in@éasing land use by 6.3
million hectares in hel(Ye et al., 2022)

2.3 Green Supply Chain Management

AThe general consumer awareness about the impact of food production, processing and distribution on
health has increased, and there is a growing need for integrating green practices into the supply ct
management of agfood products. The Governmemigdustries and negovernment organizations (NGOSs)
are promoting the eefiendly products for protecting the environment. In addition, the protection of the
environment is an ethic itself. The industries are planning their environmental programs pypraiiog
green supply chain management (GSCM) practices to play their role to aveigtondamage to the planet
and are interested in identifying and evaluating the drivers or performance indicators (PIs) or critical succe
factors accountable fortlt@eS CM | mp | e nik Gdrdadet ab, 2019

Few of the indicators are

Green design

Green purchasing

Green manufacturing

Knowledge and training

Regulatory pressur@. Gardas et al., 2019)

Green supply chain management (GSQ#lers tothe concepbf integrating sustainable environmental
processes into the traditional supply chain to enhance quality and efficiency of the process. The succes
GSCM relies on

Farmer 6s knowl edge

Business Processes

Urban ITS(Rajabion et al., 2019)

2.4 Technology andAgricultural Supply Chain Management -

AOver the | ast few year s, research has been co
of disruptive, newage technologies, such as big data, 10T, cloud computing, and blockchan. Th
distributivity of the blockchain network promotes transparency and tracking of goods and services in tl
supply chain. These capabilities require accurate data collection and secure storage for reliable c
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tracking. The main components of atrackingst em i ncl ude t he t a(Ronaghihe
2021) This technology has fAbeen capturing the ir
both- academics and practitioners. Even though blockchain has advanced consideed@ptityears, there

is a big gap regarding

mainly empirical (Wamibh &Queaoz,t2028)al st udi es. 0O

AThe sociology of innovation focuses |l ess on tt
of different actors. The social construction of technology (SCOT) approach, for example, argues that ea
stages of innovation are characterite¢ &éi nt er pretive flexibilityo,

views and visions about the technology. Discussions, debates, and social learning gradually leads
6cognitive closure6 and the <creation yreducmd ar
uncer t(dylamdt ai., 2015)

In recent times, there has been a theoretical introduction of technology in terms of blockchain, 10T, RFII
Al, 3PL and Big Data in order to improve the supply chain management and assure the highasteffici
The optimization of the carbon emission variables and management of the imperfections in processing ma
the models ecefficient (Alkahtani et al., 2020)

Blockchain-
An obvious application of the Blockchain Technology is in the supply chaindog i ¢ s . I t 6s
0The P€onmnsdmer Networ ko. Il n logistics, bl ockch

products could be tracked and traced hence, helping to overcome delays. The technology can be utilized
the Internet of Timgs (1oT) to track the supply of perishable goods. It also eliminated the need gfahiyd
representatives. AThe properties of Dblockchain
immutability, faster settlement and full traceabiy of st ored transactions
(Madumidha et al., 2019)

Internet of Things (loT)-

Al oT applicability in ASCM can bring $14. 4 tr.i
food organization to trace the pra@seor product at every level. The following are five Jofsed
technologies in (luhmetag20i8e xt of ASCMO

Radio frequency identification

Vibrational spectroscopy

Bio/wireless sensors/mechanism

Traceability

High pressure processing

Artificial Intelligence (Al) -

Al converts the conventional agricultural practice to a smart farming method, which is a sustainab
approach, reducing wastage of resources (fertilizers, pesticides) and causing sustainable development.
t ec hnol oigyplaatgrovithpandeyidld, optimize energy consumption across an extensive network, an
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automate the inspection of retail packaged food. In addition, Al can assist farmers in understanding s
conditions; including PH level, nitrogen, nutrients, and maisr e ¢ (Rejeb et al.t 202R)

Radio Frequency Identification (RFID) i

The RFID technology is one of the most souatter technologies when it comes to tracking the movements
and locations of the crops being transported. This helps in effaneingafe transportation to the destinations
and further acts as a shield against Post Ha
Identification (RFID) is a technology which provides appealing opportunities to improve the management:
information flow within the supply chain and security in the egrdo 0 d  s(€osta eb al.,.2013)

There are three types of major power supplies in RFID:

Active

Passive

SemiPassivgNémeth et al., 2006)

RFID provides a multitude of advantages in termproviding transparency and traceability some of which
include:

Individual identification and labelling of each product/item

Remote Tracking

Provision of a security feature

Enhanced Traceability

RFID technologyincreasesupplychains'ability to combattheseinventoryaccuracyissues

by capturingrealtimedata,which allowsfor greatemproducttraceability. Even wusing RFID cannot
completely prevent errors, they can be rapidly discovered and successfully dealt with b
takingthis issueinto accounthroughot planningprocesseg§Sarac et al., 2009)

Third -party logistics (3PL)-

A3PL service providers can play a major rol e |
satisfaction and cost reduction in managing the chain. A deaisaking tool based on multi criteria called
hierarchical process (AHP) approach can kedusr selection of best 3PL service providers. In India, the
concept and utilization of the 3PL is still at a primary stage. However, there is a clear indication c
development in the recent years with a CAGR of 21.16% during-2003L @ixibGarg & Lira, 2020)

Big Data-

AWith the rapid development of innovative techrt
of data in different formats under various business scenarios. Big data, characterized with volume, varie
velocity, veracity, and value, has alreathgen proven to be beneficial for forward supply chain
managemenBig data analytics (BDA) has received increasing attention, and can be applied in all kinds ¢
supply chains to I mprove (Tabetal.p2018)y al | business
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These techrlogies will greatly help a developing economy like India to overcome their supply chain
constraints
A i r-feedueney identification tag (RFID) can automatically record each and every operation of the whol

supply chain of agricultural products. Itwillot only reduce the &6bul |l whi
costs (inventory/labor costs), whi c(luthrbetald2018} o
AA major part of I ndian popul at i o nfacilitiessbut thasis also.n

Their issues like health, employment, agriculture, women empowerment, education and gender equality
be resolved through the access of ICT tools and services by introducingréggure processing, vibrational
spectroscopyA | e(ltuthra €t al., 2018)

The application of artificial intelligence (Al) systems in food supply networks are expanding quickly. The
context and frames that stakeholders offer to the ethical language are used in relation to food supply .
technobgy. A barrier to technology adoption and a reduction in the value obtained can result in the failul
to distinguish between these subtle meanings. The development of Al technologies in-thedaggctor
promises to increase efficiency by introducingadand new technology interactions into systems that are
relevant to food production and the agricultural sector. These both present new issues while potentic
addressing significant ethical conundrums as well as ethical issues that are currentlyinsiesetite food
system. Climatesmart agriculture Internet of things (lebased agriculture, often known as smart
agriculture, term that serves as an illustration of this contextualization. According to these words, tl
widespread use of technology héaeorganized agricultural systems with a net positive be(dainning

et al., 2022)

In addition,agricultural biotechnology is a potential industry that is still in its early phases and where mo:
of the revenues to date have gone to the USalsector that is expanding quickly: The market for transgenic
crops reached $8 billion in 2005, up 30 times from the estimated $2.2 billion in global sales(Br&269ik

etal, 1999)a ! INA Odzft (1 dzNIF € 06A20SOKy 2 2 3 &ew Eauntri€s? iy ZDGOY DM I
(on 43.8 million) of the global transgenic crops were grown in four countries: the US (68.6%), Argentin
(22.6%), Canada (6.8%), and China (1.1%). In 1999, four crops accounted for over 99% of the glc
transgenic crop area: sbgans, maize, cotton, and canola. Few large corporations, like Monsanto, Novartis,
FYR %SySOF> O2yGNBf (GKS YIN]JSGE 6AGK wg5 @aaRISI
1997)

Our other example is a leading biotechnology busindssonver $5 billion in sales and a net income of $250
million in 2004. Company B created breakthrough technology based on relatively recent research and |
success marketing their products in the United States, but not so much in Europe or the devettgihy

this situation, sustainability challenges were especially complex, and knowledge of interconnected social ¢
environmental aspects was lacking. As a result, the system could not be regarded as a smooth landsc
Although technical, commerciandorganizationatonsiderations were considered, the impact of unknown
environmental characteristics was overestimated, and social components were ignored, resulting ir
sequence of failures during technology deployment in Brazil, the case's(fdetss & Hall, 2007)
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The major impetus focharacterizinghe food chain in this broad sense was an attempt to create an objectivi
method of splitting the food chain into its component stages and processes. It was therefore conceiva
particularly in respect to food safety issues, to assign a specific typeakdown to a specific operation
and stage in the food chain where it happened. The generic method has the advantage of being eqt
relevant to all types obreakdowns regardless of the causal agent,, ireicrobiological, chemical, or
physical. This gneric approach was used to collect data from 8515 food safety breakdowns as part of a |
Food Standards Agendynded investigation with the goal of providing a more comprehensive knowledge
of past failures (reported elsewhere). Such an approach allawanf@xamination of potential main
weaknesses in the chain, pertinent breakdowns, trend detection, and, most crucially, a way to focus rese
on the topics that will bring the greatest ben¢8tringer & Hall, 2007)

The majority of agriculturabiotechnology research has been concentrated on creating crops that are resist:
to pests or diseases in order to increase the growers' profitability. Consumers earned only 7% of the $
million in annual advantages created by cotton production, comiaddds for businesses, 42% for farmers,
and 42% for consumergs a result, customers believe that the crops come with hazards and no rewards
offset them(Falckzepeda & Nelson, n.d.)

This general model is expected to have broader relevance todoimains where a comprehensive food
chain perspective is required. For exampledéfininga company's method to traceability, staff will be able
to easily identify stages and procedures in the supply chain that are under the company's direct control
those that rely on third parties. It will also provide for a better knowledge of supply chain events whe
searching for places to increasfficiencyand productivity(Stringer & Hall, 2007)

ASelling products wi tdegregabian sfiheganetidally medifiedtcrep duriagits i
transport from farmer to consumer, a procedure that entails selling at a higher price to cover the cost
segregation. Segregation of genetically modified crops is also necessary because oftsiagnusasumer
misgivings about agricultural biotechnolog$halhevet et al., 2001)

The mango supply chain in Costa Rica is organised by a vast number of diverse actors (export produc
merchants, and exporters) that are involved in various transaetnd geared toward several market outlets.
Mango transactions vary in volume, quality, price, and regularity of delivery depending on whether tr
product is sold at the local open market, through wholesalers, or in worldwide markets through multinatior
trading firms. A complicated chain of delivery transactions structures relationships between groups
producers (local and worldwide), traders, retailers, and consumers. The purpose of this paper is to investi
the link between mango quality heterogéy and differences in management practises and control
operations among actors in the mango supply chain. The value of evaluating variability in performance
terms of quality and management along the chain is that gaps between local, nationaloanchaket
sectors may be improved. Reduced variability may help standardise operations for addressing custol
requests. Gaining a deeper understanding of the elements that affect mango quality allowsuiointinef
management, coordination, and monig actions. The rest of the article is organised as follows. First, the
variety and diversity in the mango supply chain are presented, with an emphasis on the linkages betw
guality and management in the context of the global commodities chain. Fajlolmat, we describe the
analytical framework for a comprehensive examination of the technological and human elements tt
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influence quality heterogeneity. This is followed by an explanation of our empirical methodology an
findings. Finally, we will disass some practical implications for enhancing mango supply chain operations
(ZdnigaArias et al., 2009)

2.5 Issues withAgricultural Supply Chain Management-

The Agricultural Supply Chain Management System is a rather systematic and scientific approach to ens
that all the produce finds an optimal path from the producer to the end consumer. Much like any other syst¢
ASCM too has to deal with a few risks awdlnerabilities in its system. This section will further try and
elaborate on the various types of vulnerabilities and try to provide strategies and plans to further optimi
the Agricultural Supply Chain Management. Supply chain vulnerabilty canbe edadi as fian e
serious disturbance, arising from risks within
(SUPPLY CHAIN VULNERABILITY Executive Report on Behalf of: Department for Transport, Local
Government and the Regions Reyment of Trade and Industry Home Office, 2002)

According to a paper by Rosales F, the risks posed to the system can be classified into various categorie
Risks internal to the firm (productional, functional, financial risks within the firm)

Risks intenal to the agrandustry (laws of demandupply, choice of chain)

Risk external to the agrimdustry (Government Policies, Climatic Conditions)

Product Risk (Traceability and QQRRosales et al., 2015)

Upon further research, such issues caattréuted to specific issues such as:
Fragmented Supply Chain

Ineffective Demand Management

Lack of Traceability Systems

Poor Logistics Design

Lack of Scientific Harvesting Methods

Lack of Cold Storage Facilities

PostHarvest Losses

Multiple MarketIntermediaries

Quiality Checks

Policy Changes$C et al., n.d(Balaji & Arshinder, 2016)

PostHarvest Lossed

APost harvest | oss can be defined as the degrad
harvest to consumptionQuality losses include those that affect the nutrient/caloric composition,
the acceptability, and the edibility of a given product. These losses are generally more common in develoj
c 0 u nt (Kaders198b) Extensive waste during pebarvest storage and handling due to improper
packaging without crates, lack of temperatooatrolled vehicles, lack of cold chain facilities to preserve
produce, and bulk handling of produce result in huge-pastest lossesiiagricultural productgSheoran

A, 2015) In an Indian context fthe losses in postharvest sector are estimated to be from 10 to 25 per cel
in durables, semperishables and products like milk, meat, fish and eggs. The estimated losses in fruits a
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vegetables are higher and reached from 30 to 40 per cent. These percentages are not acceptable and ad\
affect t he | (Megazg rR01@ dldugh mgia i the second highest fruit and vegetable
producer in the world. In spite of abundagtieultural produce, India ranks below 10 in the export of food
products with processing |l evel s i Givéto AgEton Search v
n.d.; Viswanadham, n.d.)n another study by Singh and Sharma, a sample size e¢gjetables cultivated

in Uttarakhand was taken it returned conclusive proof that thehaogest losses on the grower side were
maximum. A few of the contributing factors were improper grading, packing, lack of storage, inadequa
transportation facilieés, and harvesting at inappropriate maturity. They also suggested the establishment
co-operatives as a countermeasure to reducehaosgest lossegG. Sharma & Singh, n.d)lot of efforts

have been made to understand and optimize the supplyfattaer to reduce postarvest losse$G. Sharma

& Singh, n.d.)

The supply chaindés optimality also takes a big
producer and the consumers. This presence does not only decrease the netgutefity the growers, but
also causes skyrocketing of the final prices at which the consumer purchases the product. Moreover,
issue also contributes to a big chunk of guamtvest losses. Due to the aforementioned reasons, it become:
essential to choodée right supply chain for a particular product based on its own conditions and merits
The ideal supply chain for a product lies in the answers of two very important questions:

Is the product functional or innovative?

Does the supply chain have to bepassive or efficient?

For most agricultural/livestock produdts he nat ure falls under the 0f.
the corresponding supply chain has to be o6ef fi
supply chain.(Marshall L Fisher, 2011)Moreover, there needs to be a sense of social awareness an
responsibility from every member of the supply chain to minimize the losses and optimize the supply cha
For this change to occur, the two dimensions that needdowée emphasis are:

Distance

TransparencyAwaysheh & Klassen, 2010)

Another dimension that plays a vital role in the overall optimality of the supply chain management is tt
overall quality of the product.

Furthermore, a comprehensive SWOT analysifRRbikesh Patidar, Sunil Agrawal and Saurabh Pratap puts
out a few other weaknesses of the Agricultural Supply Chain to be:

Large Number of Small Farm holding Partners

Poor design of the Supply Chain

Poor Infrastructure of Redistribution points

Lack of Moden Technology

Lack of Grading and Sorting TechnolodiBsB. Gardas et al., 2017a)

Lack of transparencyi/tracking

Lack of awareness in producéPatidar et al., 2018)

A lot of efforts have been made to understand and optimize the supply chain farteeute the post
harvest losses. Some of those include:
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Tracking and tracing systems of vehicles in ASCM
Development of an Information Technology model to connect different stakeholders of the supply chain
Development of an optimal info sharing model teahdeman@atidar et al., 2018)

RESEARCH METHODOLOGY i

This research paper falls under the category of BISystematic Literature Reviews. In accordance to the
nature of this paper, the authors of the paper have tried to put their best foot forvesding, researching
and analyzing various works in the chosen fields (Agriculture; Supply Chain Management; Operatior
Research). All the content included in the research paper is an amalgamation of direct citations frc
extensively welresearched papes / art i cl es from pertinent field:
content. The research work has been apportioned among the five authors proportionately. Work on the p:
has been carried out in three phases (i) Development of the Introduditimednterature Review, (ii) Fine
Tuning of the Literature Review and documentation of the Research Methodology, (iii) Conclusion an
Analysis. The primary research and information scouting took place in the following phases:

A systematic division ithe searching/scouting of research papers and information based on decades (fi
round) and subtopics (second round).

Post that, a comprehensive excel sheet was used to create a database of thalpagevgh their keywords

and fields. This step wadso used to crosgerify and eliminate any redundancy in the papers.

The literature review is a section filled with interpretations of the mentioned works or direct citations. Th
primary focus in this SLR was to review as many works as po$siblge a good sample size which would
enable us to draw a clear conclusion thereby getting a better picture about ASCM.

From a research perspective, the authors have focused primarily on the keywords and shortlisted rele
papers by the virtue of their imtluction and research objective.

OMendel eyd Software was utilized for the compi
The software was also used to update and create a comprehensive and detailed bibliography. All citati
were donen the APA Format.

A | ot of research papers were sourced from wel
60ZLi braryd, OLibHaby Genesisd and 6Sci

For the O0Analysisd and 6Conclusiond seaop mapsand ,
chartsi this step enabled the creation of physical and depictable statistics that lend a sense of credibility ¢
authenticity to the research.

The research approawuls evdds wi drhy ad tmbesme a | drrelatiens e a
with the subject of the paper.

All inferences drawn from this SLM have been depicted in the graphs, statistics and charts referenced in
paper.
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4. ANALYSIS -

A co-citation occurs when two references appear in the same publication at the same time. The numbe
co-citations between two documents determines their content similarity. The degree of resemblance betw
two papers increases with the number otitations in each. Geitations occur more frequently when two
references or publications have a stronger relationship with one another-ditaioa network, nodes stand

in for the cited articles, and linkages between nodes signify the frequency watheitlations appeared next

to one another in the dataset's articles.

Our clusters mainly explain the field of research we have done and the areas that areaversty in the
paper along with the areas for future discussions.

The left side of thenap mainly highlights the supply chain management aspect of this paper, and the rig|
side showcases the agricultural aspect.

Figure:1

Nodes in a caitation network represent cited articles, while linkages between nodes reflect the number «
timescitations appeared together in the dataset's articles. We creatédtion networks for journals and
authors in this study. The first step was to create a network of important keywords and definition terms f
our analysis. Figure 1 mentions the folloyi data in terms of keywords for papers published in the
investigated dataset.

In addition to the number of citations, the number of papers published in each publication is show
Keywords are not limited to single words; they also contain keywords n@odé numerous words. The

topic mapping overlay network of article keywords is depicted in Fig.1. Relevant words in this network i
terms of keyword recurrence include food supply chain, food waste, sustainability, food safety, supply cha
supply chain maagement, food industry, traceability, agriculture, life cycle assessment, and food securit
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The following section discusses research on topics represented by these terms. Food waste, an impo
study topic in the discipline, is a big worldwide concerot just ethically and socially, but also
environmentally and economicallfCaldeira et al., 2019)

Waste is classified into two types, according to the literature: waste from inputs such as water or fertiliz
and waste from incomplete conversion aogessing of resources in the supply chain, from crop production
to food consumptionBelaud et al., 2019)

Management plays a key role in the research as we can see majority of the actions like governme
development, agriculture is all linked throuigh

sssssssss profgggomptirhemapat Py

kalchschrigtymatteo

aramyanJusine h

Figure: 2

In addition to the abovdiscussed citatichhased and cauthorship networks, eoccurrences of keywords
have also been studied. The number ebcourrences of two keywords is the number of publications in
which both keywords occur together in the tiddstract, or keyword list. In this study, keywords were
extracted from the autharuppl i ed keyword | i st o f p u b-titatioma t i
network. Three major clusters can be observed above figure. These particular authors havenialmeost
of citations and are seen as an essential part of the research.

Alt is difficult t o (Sahak 2016350ma@rodudtivity meastremierdsy howeuet, h
take into consideration not just the overall number of publications batth¢ quality of the researchers'
work. The hindex and the-10 index are two of these measurements. Fimeléx is an authelevel indicator

that assesses his or her productivity as well as the citation effect of his or her works. It is often regardec
the most wellknown and widely utilized scientific performance for researchers. If h of an author's article:
have at least h citations each, and the remaining papers have no more than h citations each, the author r
h-index of h. As a result, thisdex is based on an ordered list of the researcher's most cited works as well ¢
the number of citations obtained in other publications.
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% of Research Papers

W 1500-1999
m 2000-2004
= 2005-2009

2010-2014
m2015-2019
m 2020-2022

Figure:3

This is a pie charanalyzingthe percentag®f researclpapersrelated to ouarea ofresearchaccordingto
the different timelines Merely 1% of the totalresearchpapers werdound during thefirst period. The
percentage rose t&®during200062004as moreappropriataesourcesvereavailable Post thisjt was16%
and 17% forthe period20052009 and 2010-2014 respectively We can see &ig leap inthe numberof
researclpapersluring the20152019timelineandlastly finally dropsdown to 13%n the2020-2022period

design methodglogy#ipproach
i ice
fam \ K¢ llt*u‘_ e
review
coffry
BN X
4 Z ranigork practitioner
N e data !
proditon ; ; /
-~ perfagance reseaiicher
food -
i apbch
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o — work orler
vegathble farmer
application
conlffner dwe"neng
| agricultural supply chain
prablem
effigency
lagk
$i vosviewer I
3 2012 2013 2014 2015 2016

Figure: 4

In the above figure, dark blue represents the more conservativevidiaiswere used in previous decades.
They constituted of primitive ideologies such as literature, country, production, market and farms.
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Yellow represents the modern era (p281L5) and talks about quality, efficiency, food security, performance
IT anddevelopment. This indicatesshift in the approaches atmloader mindsedf AMSC research.

Contribution to Research

m Journal Article

= Report

m Conference Proceedings
Generic

= Book

= book_section

Figure: 5 Contribution of various sources to research

This diagram is an indicator of various avenues of work utilized focitaBons and research in this paper.

A major chunk of the information andferenceg56%)are obtained from journal articles written by various
researchers in this fieldcurthermoe, reportson findings by independent authors/organizations have also
been utilized to get a clearer understanding of the history and the current trends of ASCM. Another ma
source for content was generic websitgsch contributed to around 12% of thatdl content. Finally, we
have also taken a few points from Books, a particular section of book3oarfiekence Proceedings.
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Figure: 6
This chart is essentially a measure of the frequentyeoéitation of authors. There @60+ quoted authors
out of whichmultiple authors have been quoted at a maximum of 3 tifries.data analysis includes the
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names of those authors who have multiple research papers in the same field (published in similar/differ
years) thereby increasinige number of times they have been cited as Welteover, this datalso includes
citations fromOrganizations and Journals.

Identifying fresh and hot research topics was used to discover research patterns. New words are terms
were only recently tilized as keywords. Hot research topics are those that have been thoroughly examine
and debated in highly cited journals. The title and abstract of published papers were mined to identify fre
and hot research ideas, which were then shown using owesigglization networks. We employed a time
based overlay visualization mapping for all titles and abstract terms from 1995 through 2022 to find fre:
research subjects. The color of a node in Fig. 1 reflects when the term was added into the network.
distinguish between new and old themes, the phrases were matched with the publication year of the art
from which they were mined. To represent ancient and modern issues, the colors span from dark blue
yellow. Older subjects are represented by colongirey from blue to dark green. New terms are indicated
by words ranging from light green to yellow. The older the phrase, the closer it is towards blue. Ne
terminology includes food waste, food loss, carbon footprint, contract, blockchain, 10T, resitbode
food supply chain, cold chain, and sustainable supply chain, as depicted in Fig.1. Some of these terms v
also detected in the previously disclosed word network for author keywords.

CONCLUSION-

Despite the fact that there has been a rhollti increase in the development of SCM, there are various factors
that still need consideration. The various technologies that are being used, come with their own negati
and downsides and sometimes lead to a net negative impact on thechgiplgf agrialtural produce.

Even thoughthe blockchain technology has grown significantly in recent years, there is shdssive
vacuum in research th& mostly empirical and practicalVe identified the following problemsn the
Agricultural Supply Chain:

Large number of smafarmsowning partners; poor supply chain design; and shoddy redistribution point
infrastructure

Lack of modern technology, a lack of technologies for grading and soaiftark of transparency and
traceability, and a lack of producawareness.

We have seen that. Whenever we talk about t he
the ASCM sector, we never consider the problem of adopting such an intricate and complicated technolo
especially in poor countries whetgeteducation level is considerably low amongst the farmers. The various
problems that are not technoleggntric likei

Numerous partners holding small farms

Shoddy supply chain design

Poor Redistribution point infrastructure

Modern technology is lacking

Lack of technologies for grading and sort(iy B. Gardas et al., 2017b)

Lack of tracking and openness

Unawareness among producers
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Also, raigng pertinent questions about the future of ASCM in India and other couyritr@sgyh the process

of getting used to the new technology is slow and various technologies like RIFD

and IoT still having their own little flaws, the future of ASCM is in safe hands as the rate at which peopl
are accepting these techniques is incrediblgnpsing and shows the true potential of ASCM once
technology is incorporated within it.
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