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Preface

Agribusiness is one of the key economic activities in India that links the agricultural
economy, and its demand and supply management is aimed at the well-being of the
society. An agribusiness supply chain includes a number of processes such as sup-
ply management, production management and demand management to ultimate
customers through a competitive distribution channel. India leads in production
of many of the agricultural commodities but is still widely criticized for improper
management of distribution. This is due to diversity of production and demand
bases and ineflicient logistics management. Further, complexity of agribusiness
supply chains is due to bulkiness of produce, perishability and seasonality. It is
imperative to have a well-designed supply chain.

It is important to understand issues from the perspectives of various actors
in the agribusiness supply chain. This includes the input sector, farms as produc-
tion centres processing units as value-adding production centres, and delivery to
ultimate customers through retailers and directly from the higher echelons of the
distribution channel. The supply chain effectiveness also depends on intrinsic issues
like perishability, quality and risk.

An agribusiness supply chain is dependent upon the functioning of a support
system that includes infrastructure like cold storage and warehouses, adoption of
information technology and a well designed and implemented financial system to
overcome the vagaries of informal financial systems affecting cost and responsive-
ness of the supply chain.

Finally, an agribusiness supply chain depends upon government and its bodies
at the central (federal), state and local levels to function effectively. There are a num-
ber of laws and regulations that impact this sector. Agribusiness supply chain role
agents, analysts and policy makers must be able to relate to this in decision making,

Agribusiness supply chain management focuses on how a firm organizes receipts
of material and components, adds value and delivers to the ultimate customer
through planning, sourcing, manufacturing and distribution processes engaging
multiple stakeholders in the supply chain. With increased proliferation of products
and services, and customers becoming ever demanding and expecting differentia-
tion at low cost, supply chain challenges are going to be aplenty for firms. Supply
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chain management impacts a company significantly for achieving a competitive
edge in any market. Managing fertilizer production and distribution and, in the
same way, managing processing and distribution of commodities like tea are highly
competitive, and supply chain design matters most.

In today’s world, companies compete on supply chains. Those who have the
capability to establish a distinctive supply chain and create it as a strategic asset are
leaders in their business and in fact emerge as the best in class across industries and
markets.

Some of the examples of such distinctive agribusiness supply chains in India
include those established by Gujarat Cooperative Milk Marketing Federation
(GCMME), brand owner of AMUL, ITC Ltd—Foods Division, PepsiCo India
and HUL, to name a few. Similatly, in the input sector, companies in fertilizers,
seeds and machinery compete through their supply chains.

This book is an attempt to provide readers a comprehensive perspective of agri-
business supply chains. It covers issues across various business and government roles
in the agribusiness supply chain domain. The book also provides different cases for
readers to relate to decision-making situations. The aim of this book is to provide
a treatment of agribusiness supply chain management that is clear, well-structured
and interesting. It brings out inter-relations within its drivers and across functions
in the agribusiness supply chain. The text provides a logical approach to key activi-
ties of agribusiness supply chain management and relates principles and practices
predominantly with examples from India.

N. Chandrasekaran
G. Raghuram



Introduction

This book addresses issues that help a reader to systematically approach decision
making in agribusiness sector. It focuses on actors in supply chains, intrinsic issues
that would impact the actors and then the support systems that are essential to
make the supply chain achieve its effectiveness. This Introduction provides the
structure with which the authors approached the subject.

The structure of the book is as follows:

Introduction
B Nature of Agribusiness Supply Chain: Chapter 1

Section I: Actors

Chapter 2 Chapter 4
Input suppliers |—p Farm —> Processors Customer
. Market . —> Retailers
intermediaries
Chapter 3 Chapter 5

Section Il: Intrinsic Issues

B Perishability: Chapter 6
B Quality: Chapter 7
B Risk: Chapter 8

xvii
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Section IlI: Support Systems

B Infrastructure: Chapter 9

B [nformation Technology: Chapter 10
B Financial Systems: Chapter 11

B Role of Government: Chapter 12

Chapter 1 discusses “Nature of Agribusiness Supply Chain.” The complexity of
agribusiness has two components: farm output for direct demand and farm-based
intermediate products for final demand. Then, three lows—physical, financial and
information, and their interrelation for an effective agribusiness supply chain—
are discussed. An introduction to contemporary issues like quality, security and
challenges for society, and the role of supply chains is provided next. Then discus-
sions follow on different drivers and their role in managing effectiveness of the
agribusiness supply chain.

Section I: Actors

This section discusses actors in agribusiness supply chains, which include input
providers, farm output market intermediaries, processors and retailers.

Chapter 2 is on “Input Suppliers” with the objective of understanding specific-
ity of each input and importance of a driver for supply chain effectiveness. An input
is taken up with reference to a case highlighting demand and supply management,
and the way supply chain processes like planning, sourcing, value addition and dis-
tribution to users are critical. The chapter addresses inbound material and services
at farm level operations.

Chapter 3 is on “Farm Output: Market Intermediaries” with the objective of
understanding distribution options and forward linkages aimed at reaching ulti-
mate customers. The coverage includes: farm gate procurement, local procurement
through intermediaries, role of mandis/auction centres in farm output distribution,
role of government agencies and challenges of organized players in a supply chain.

Chapter 4 is on “Processors.” The objective of the chapter is to understand
the challenges faced in this sector by processors when organizing their production
and when reaching markets with their products. A number of issues like planning
processes, sourcing, facilities, distribution management and waste management are
discussed here.

Chapter 5 is on “Retailers” with the objective of understanding the complexity
of retailing agricultural produces, both farm fresh and processed, and the need for
efficiency and effectiveness of the supply chain. Both organized and unorganized
markets are covered. Also, discussions are presented on the role of intermediaries
and a short disguised case on challenges of managing a retail store.
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Section II: Intrinsic Issues

After having looked at the major actors in the agribusiness supply chain, we move
to discussing three intrinsic issues namely perishability, quality and risk.

Chapter 6 is on “Perishability.” The objective is to understand the challenges
faced in this sector with respect to distribution of produce, short life, lack of tem-
perature control for storage and transportation, wastages and pricing pressures.

Chapter 7 is on “Quality” and how it is important for agribusiness supply chain
effectiveness. The discussions include appreciating the importance of grading and
quality management; current practices and brief overview of different policies that
may impact on the quality of goods especially from trade perspective.

Chapter 8 is on “Risk” in agribusiness with the objective of understanding a
number of risks that could hamper supply chains and the ways to mitigate them.

Section IlI: Support Systems

After having looked at the major actors and intrinsic issues in the agribusiness sup-
ply chain, we analyse the support systems required for managing effectiveness of
agribusiness supply chain. These include: infrastructure, information technology,
financial systems and government policies.

Chapter 9 is on “Infrastructure,” which discusses the importance of transport
connectivity, availability of storages including cold storages, communication net-
work and so on.

Chapter 10 discusses importance of “Information Technology” with the objec-
tive of understanding the scope of deploying technology in agribusinesses at the
farm level and in the different stages of agribusiness supply network. A number of
instances of success in Indian agribusiness are cited in discussions.

Chapter 11 is on “Financial Systems” with an objective to enumerate the vari-
ous financial challenges in this sector that impact the supply chain. The discussions
are on: informal credit operations; role of commodity exchanges for efficiency and
on awareness and new systems approach such as e-choupal and community com-
munication centres. Here again instances of various policies and systems are cited.

Chapter 12 discusses the “Role of Government” with the objective of under-
standing various initiatives taken by the government to improve efficiency in
this sector. Discussions include trade negotiations and subsidy; domestic subsidy
schemes and their impact on supply chains and direct interventions through mea-
sures like buffer stock creation, releases, price and distribution control, Essential
Commodities Act, food credit, farmers credit support system, cooperatives and so
on, and their impact on the supply chain.

Each chapter starts with learning objectives. The subject is then presented with
illustrations and examples. Agribusiness supply chain management is a practical
application subject based on theoretical concepts. Most of the chapters contain a
framework, and issues in handling the supply chain with real-life examples.
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These 12 chapters are followed by 8 cases listed below.

Sr.
No. Case Context
1 Bayer CropScience: Science Supply chain improvement
for a Better Supply Chain possibilities for a pesticide firm
2 Marico: Disintermediating Supply chain disintermediation strategy
the Copra Supply Chain for a coconut oil manufacturer
3 Hasmukhbhai K. Nakum: Market choice for an independent
Cold Storage Entrepreneur cold storage entrepreneur
4 Chilli in Soup (A) Choices for the Spices Board of India
to improve the image and quality of
chilli exports in the context of
detection of banned substances in
the product by EU
5 Chilli in Soup (B) Choices for Spices Board of India in
the context of product recall in UK
involving chilli exported from India,
including testing for quality.
6 Adani Wilmar Limited Distribution logistics and mode
choice for an edible oil processor
7 Woolworths Limited, Warehouse consolidation strategy for
Australia a large food retailer
8 Akshaya Patra, Gandhinagar Integrated view of the issues in the
supply chain of a midday meal
provider

Each case begins with a brief of the case context, followed by the case, questions
for discussion and an approach to analysis.

A table on relevant issues that drive decisions versus the cases (Table 0.1) and a
table on linkages between the chapters and cases (Table 0.2) are provided for read-
ers to relate cases and discussions in each of the chapters.

Given the vast nature of agricultural production and economic system in the
country, the book focuses on issues from the perspective of a supply chain analyst
to enable different role agents in agribusiness to fulfil supply chain objectives of
customer effectiveness and cost efficiency. The book is targeted at students studying
agribusiness supply chain management in a management course or a specialization
course in other disciplines and for working professionals and policy analysts.

The 12 chapters are authored by Chandrasekaran and the eight cases are coau-
thored by Raghuram with various others.
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Chapter 1

Nature of Agribusiness
Supply Chain

ObjeCTIve

This chapter introduces the concepts of supply chain and logistics and their
relevance to the agribusiness system. Furthermore, it discusses the role of the
supply chain and the importance of supply chain drivers, namely, facilities,
inventory, transportation, sourcing, pricing, and information technology.

1.1 Supply Chain

We may understand supply chains from the perspective of how an end consumer
of tea gets it in his or her tea pot. This tea consumer is the ultimate customer of
say, Lipton, a Unilever brand. Lipton tea blends are selected from many differ-
ent plantations around the world in well-known source countries such as India,
Sri Lanka, Kenya, and China. Lipton sources tea both from its own and from other
plantations, processes the tea, and moves its products across borders and through
distribution networks to reach the ultimate customer. The entire process, which
runs into months, involves different role players, with responsibilities discharged
by each of them under the guidance of Unilever, all aimed at satisfying the ulti-
mate customers. The planning and managing of demand, and the organization
of supply, involving the holding and moving of stock, with value addition at each
step across the chain, constitute supply chain management (SCM) activities. While
performing these activities, several other managerial disciplines, such as produc-
tion, marketing, finance, operations, and information management come into play.

3



4 m Agribusiness Supply Chain Management

The supply chain focuses on managing a network of organizations and their activi-
ties to fulfil the demands of the ultimate customers of a focal firm in a dynamic
environment.

SCM is the integration of key business processes for serving customers. During
these processes, value is added to goods and services right from the original sup-
pliers to each manufacturer and other intermediaries in the chain until they reach
the end customers. While managing these processes, the focus is also on providing
value to all stakeholders. These business processes are not limited to buying, move-
ment, storage, and their integration. Some interesting terms such as original sup-
pliers and adding value to customers and stakeholders also have to be considered.

According to Monczka et al. (2002),

a supply chain encompasses all activities associated with the flow and
transformation of goods from the raw material stage (extraction) to
consumption by the end users, as well as the associated information
flows both up and down the supply chain. Therefore, it comprises a
physical element (the strategic partnering of various market-focused,
responsive organisations involved in the transformation of specific
goods) and an information element (controlled sharing of business
data and processes). A supply chain can, therefore, be viewed as a value
chain network consisting of individual functional entities committed
to the controlled sharing of business data and synchronized coordina-
tion of processes for optimizing supply chain profit.

Hence, the term SCM is used to describe the management of the flow of materi-
als, information, and funds across the entire supply chain, starting from suppliers
and going to component producers, final assemblers and distributors (warehouses
and retailers), and ultimately, to the consumers. This description talks about man-
aging three flows—physical, informational, and financial—across the chain, and
also about the importance of the customer. In contemporary business practice,
a fourth flow, namely, reverse physical goods flow or reverse logistics, is gaining
importance.

Thus, the objective of a supply chain manager is to manage a network of
organizations that are involved, through upstream and downstream linkages, in
the different processes and activities that produce value in the form of products and
services in the hands of the ultimate customer (Christopher, 1998). This connotes
that a supply chain involves two or more organizations, and exists by articulating
the flow of material, finance, and information with the purpose of serving the ulti-
mate customer. It may be worth reiterating here that the key to the existence of a
supply chain is the presence of an ultimate customer and its value to him.

An example of a network for processing and marketing of edible oil in India,
where it is a regulated business, is discussed here. The schematic representation is
given in Figure 1.1.
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Figure 1.1 Schematic representation of an edible oil processor supply chain
network. CFA, carrying and forwarding agent.

In this example, the focal organization, whose supply chain is discussed, is an
edible oil processing and marketing plant, say ABC Ltd that processes and sells
refined groundnut oil. The company in its supply chain network has other entities,
namely, farmers, who directly sell to the company and the small processing units
who buy the produce from the farmers and crush it. The company may procure
directly from the farmers through its own procurement teams, or can outsource the
procurement work to other partners. All these entities would be a part of the sourc-
ing/procurement process components of the supply chain.

ABC Ltd does the milling, solvent extraction and refining, and sells refined
groundnut oil. The company may have expellers/crushers for separating oil from
the groundnut kernels. The next stage involves solvent extraction, and then comes
the refining stage. The company may buy expeller oil and/or extracted solvent
(edible grade) and refine them. These activities are part of the internal supply chain
processes.

ABC Ltd would sell refined oil through their carrying and forwarding agents
(CFAs)/depots/distributors. This would be a part of their process of primary distri-
bution. From this node, secondary distribution and last mile reach to customers
happen as CFAs sell through retail networks. ABC Ltd would also move its prod-
ucts through wholesale markets, as many small- and medium-sized retailers prefer
to buy from wholesale markets. Another channel for ABC Ltd is selling directly
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to institutional buyers, who would be bulk consumers. A few situations may arise
where the CFAs also sell to wholesale market players on a need basis; this is not
depicted in Figure 1.1, as this is more an exception rather than a normal practice.
All these are parts of the distribution network, which is a part of the customer rela-
tionship management process in a supply chain network.

Hence, ABC Lid is the supply chain focal organization whose refined ground-
nut oil supply chain is relevant for decision making. The participants in the network
could be CFAs and others in the distribution network, as well as procurement agen-
cies and institutions that constitute the supplier network. ABC Ltd would work
towards maximizing its profit while processing groundnut kernels and marketing
groundnut refined oil. It would refrain from being intra-firm focused, and would
not like to make profits at the cost of the role agents across its supply chain. On the
other hand, the supply chain framework, which is responsive and pegged towards
value for money, would help to improve profits of all the players across the chain
and enhance customer satisfaction.

This explains the typical operation and relevance of a supply chain network.

1.2 Logistics and Supply Chain

There has been a tendency to use these two terms interchangeably, even by
management professionals. It may be useful to understand the focus areas of both
of these terms so that we are able to identify their distinguishing and common
features. The evolution of each of these terms has been an advantage over the other;
logistics functions have been in existence since time immemorial and have contrib-
uted to public life, military operations, and business.

Even today, it is amazing to study the logistics operations for milk mar-
keting, as it is happening in India. States like Gujarat have a surplus of
milk, and have successfully driven cooperative movements. The success of
AMUL and the initiative of the National Diary Development Board have
led to the success of the Gujarat Cooperative Milk Marketing Federation
Ltd. (GCMME), the brand owners of AMUL. It is one of the largest diary
companies in India, selling milk and milk products across various states
in India. GCMMF/AMUL works through its milk unions in Gujarat
to sell milk across deficit regions in bulk. Just consider the operations
involving a perishable product like milk, which is collected from remote
villages, processed in dairy plants and moved across India in wagons for
augmenting supplies in domestic markets. (Chandrasekaran, 2010)

The entire supply chain needs to be handled with an emphasis on high quality
and hygiene in a temperature-controlled environment. These logistical operations
are very extensive and are critical for the success of the dairy supply chain network.
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At this point, we should understand some definitions of logistics management.

In 1991, the international Council of Logistics Management (CLM)
defined logistics as “the process of planning, implementing, and
controlling the efficient, effective flow and storage of goods, services,
and related information from the point of origin to the point of
consumption for the purpose of conforming to customer require-
ments.” This definition focuses on logistics as management of move-
ment and storage of goods and services from the point of origin to
the point of consumption, based on consumer needs. The definition
sounds more operational, focuses on a single entity, and is customer
focused. Typically, in circumstances where competition is restricted,
or operations are highly focused, like military operations, such defini-
tions clearly depict the functions that constitute logistics management.
(Chandrasekaran, 2010)

This definition was later modified to read “Logistics is the process
of strategically managing the procurement, movement and storage
of materials, parts and finished inventory and the related informa-
tion flows through the organization and its marketing channels for
the cost effective fulfilment of customers’ orders.” This encompasses,
apart from storage and movement, key aspects like strategic focus, by
covering both product and information flows. This definition is more
realistic for commercial organizations and businesses. Many organiza-
tions, over the decades, have focused on the logistics aspect of business.
(Chandrasekaran, 2010)

A number of firms operating in this sector, especially in processing, realized
that their growth depended on their ability to efficiently manage transportation of
inbound and outbound material and stocking, which in many cases may be influ-
enced by characteristics such as bulkiness, perishability (requiring, for example,
temperature control), and seasonality in demand and supply. These characteristics
require specialized temperature-controlled handling, procurement management,
contract manufacturing, and the maintaining of high quality standards. Such
complex requirements can be handled only by those with lots of expertise in logis-
tics operations, such as managing transport operators, distribution centres, service
providers, and facilities.

Terms such as logistics, inbound logistics, materials management, physical
distribution, and supply chain management seem to be used interchange-
ably. Very briefly, inbound logistics covers the movement of material,
components and products received from suppliers. Materials manage-
ment describes the material handling part of the movement of goods and
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components within a factory or firm. Physical distribution refers to the
movement of the finished goods outward from the end of the plant opera-
tions to the shipping or dispatch department. (Chandrasekaran, 2010)

Logistics describes the entire process of material and products moving into and
through process centres, and out of a firm. The facets of logistics management
include

Order management

Outbound transportation and distribution management

Inventory management

In-plant logistics, such as stores and movements towards lines and shops
Inbound transportation

Procurement

Information management

From the above-mentioned features, it can be said that logistics management
is oriented towards process optimization, that is, cost minimization for the focal
organization. It gives a sense of internal SCM. But current thinking on SCM and
experience has evolved to a broader perspective, where one needs to go beyond
logistics operations (Chandrasekaran, 2010).

1.3 Agribusiness

Agriculture in India has a long history, and today India ranks second worldwide
in agricultural output. Agriculture and allied sectors, such as forestry and logging,
accounted for 16.6% of the GDP in 2007. The sector employs about 60% of the total
workforce and plays a significant role in the overall socio-economic development of
India. India is the largest producer of milk, coconut, tea, ginger, turmeric, and black
peppet in the world. It has the world’s largest cattle population, at about 281 mil-
lion (in 2009). India is the second largest producer of wheat, rice, sugar, groundnut,
and inland fish. Furthermore, India accounts for 10% of the world’s fruit production,
ranking first in the production of banana and saposa (marmalade plum). One of the
challenges for India is that its population is growing faster than its ability to produce
rice and wheat.

It may be noted here that apart from agricultural and allied sector production
as farm outputs, a country needs to have capability to process farm or unit level
output through processing sector. Agribusiness sector considers all commercializa-
tion of farm raw outputs and processed output. Here, we may note that processing
is the largest sub-sector in agribusiness.

Apart from providing food, the agribusiness sector is important because it allows us
to undertake routine activities similar to those in science, government, and education,
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which are important for developing economies. Agriculture has traditionally been one
of the key sectors contributing to the national income, and is very important socially,
as the country has a huge population and different strata of economic groups that are
dependent on agriculture for food and on agricultural products for living.

Agriculture relates to farming, animal husbandry, and aqua-/marine-related
activities. “Agribusiness” is a complex system reaching beyond the farm and com-
modities or produce. It includes everything required to bring food to the consumer,
even the challenges of providing inputs to farms for producing food. For example,
if we consider the production of wheat to be a part of agriculture, agribusiness
relates to all associated activities, from procurement of wheat and conversion into
flour and/or processed food, till the end products reach the customers. Similarly,
all aspects of the input side of the business, namely, capital equipment, and inputs
such as fertilizers, are part of the agribusiness sector.

As in manufacturing, the agribusiness supply chain also depends on various role
agents and their activities. If we look at the case of the branded wheat flour supply
chain in India, there could be a number of actors, whose roles need to be clearly
understood for the various activities performed. For example, the company that owns
the brand Pureatta, which sells nationally, procures wheat mainly from western Uttar
Pradesh and Punjab. The produce is seasonal, whereas consumption is year round.
Thus, the company will be serving a huge market, and therefore setting up processing
facilities across regions would not make sense. Similarly, centralized production and
redistribution throughout regions would also not be effective. Thus, the company has
adopted the strategy of engaging contract manufacturers, who procure wheat and
convert it as per standards set by the company, and sells the end product through
them in the form of Pureatta branded wheat flour. In this process, there are pro-
curement agencies that buy wheat; convertors; brand owners who release production
schedules, distribution plans, and controlled marketing; and a host of intermediaries
such as regional distribution centre operators, transport operators, CFAs, and retail-
ers. All these players are aligned towards optimizing resources and efforts for fulfill-
ing Pureatta customers’ needs in the supply chain network. Each player has clearly
defined roles and responsibilities, and is remunerated for the services rendered. The
orchestration of such supply chain activities is what makes for the challenge, espe-
cially in agribusiness, where seasonality, bulkiness, and perishability are involved.

Resources are another key aspect in agribusiness supply chains. Often, pro-
duction centres and demand centres are widely spread out. Typically, production
centres would be in clusters, whereas demand centres would be spread across the
geography. This requires a number of role agents and activities to be structured
to serve the demand. This would require resources such as processing units, stor-
age centres, and transport operators, including, possibly, temperature-controlled
trucks. Similarly, in terms of time, agricultural produce is bunched in certain time
windows, based on seasonality, whereas consumption is all year round. This again
requires very effective resource management through storage, handling, and even
processing. In a country like India, which has a large geographical spread, with
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Figure 1.2 The agribusiness system.

varying climatic conditions, developing infrastructure, and a large population to
be served, resource management is a challenge. Hence, resources, role agents, and
activities in the agribusiness supply chain must be in synchronization to establish
successful supply chains.

Thus, the agribusiness system includes not only those who produce at the farm
gate but also those who

B Provide inputs (e.g., seeds, chemicals, nutrients)

B Process the output (e.g., processing plants)

B Manufacture goods and commodities using produce

B Transport/sell the products (e.g., retail grocery stores, wholesalers)

Figure 1.2 depicts the agribusiness system.

1.4 Challenges Faced

It may be noted that there has been a constant mismatch between demand and
supply. India is a vast country with a population of about 1.2 billion. Although
India has a large and diverse agricultural sector and is one of the world’s leading
producers of agricultural products, it is also a major consumer because of the sheer
size of its population. The pressure on demand and supply can be attributed to
geographical spread. Moreover, India’s diversity in terms of socio-economic factors
imposes additional pressure on demand and supply.

India’s GDP growth rate has been next to China’s during the first decade of this
century and millennium. “High growth rates have significantly reduced poverty
in India. However, India’s per capita national income is still low, estimated at US$
820 in 2006. Based on this, the World Bank still classifies India as a low-income
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Table 1.1 Food Consumption—Daily Calories Per Capita
1990-1991 1998-2000 2003-2005
Brazil 2860 3001 3223
China 2696 2917 2957
India 2396 2463 2512

1

Source: European Commission. India’s role in world agriculture.
Monitoring Agri-Trade Policy newsletter 03-07, December
2007.

country, and the World Development Report 2008 estimates that one-third of the
population still lives below the poverty line” (European Commission, 2007).

Table 1.1 gives basic statistics on food consumption.

India is among the world’s leading producers of paddy, wheat, buffalo milk,
cow’s milk, and sugarcane. It is either the world’s leading or second largest producer
in eight out of its top ten products. External trade is driven by surplus over domestic
demand.

India exports products such as tea, coffee, rice, wheat, cotton, tobacco, spices,
fruits and vegetables, oil meals, processed fruits, juices, marine products, sugar
and molasses, meat, and other agricultural products. The total value of exports
of these products was around US$ 24.7 billion for the year 2010-2011. Apart
from these, the agribusiness system would include more product categories such
as cotton yarn, fabrics and garments, and other similar products that are not
mentioned here.

The composition of exports includes commodities to the extent of one-third of
total agricultural exports, intermediate products over one-fourth, and final prod-
ucts for the remaining 40%. This indicates that some of the goods are produced far
in excess of domestic demand.

Similarly, we can look at the import data and understand that products for
which demand was higher than domestic production were imported to augment
the supply. Indian agricultural imports are focused mainly on intermediate prod-
ucts, which account for 56% of the total imports. Final products account for 31%,
and commodities account for 13%. The bulk consumption goods include cereals
and cereal preparations, edible oils, pulses, and sugar, which accounted for US$
8.7 billion out of the total imports of US$ 61.41 billion during 2010-2011. Bulk
consumption items accounted for 14% of total imports. The agribusiness sector also
imports fertilizer, capital equipment, transport equipment, cotton, and other items,
which are not included in the above figures.

Thus, the demand and supply situation influences trade and the domestic
economy in terms of the agribusiness sector.
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1.4.1 Production

As may be observed from the data on food consumption, India rates among the
lowest. In spite of achieving high growth rates, India is still categorized as a low-
income economy. Moreover, the data on imports reveal that edible oils and pulses,
which are important dietary inputs in India, are imported in large quantities.

India had its first green revolution in the 1960s. However, the population has
more than doubled since then. This requires improving productivity with bet-
ter input and resource management. Furthermore, we need to understand mar-
ket sensitivities and, if required, to work on the demand pattern for optimal use
of available resources. Hence, there is a need to stimulate production or induce
socially desirable standards for production functions, instead of allowing autono-
mous production functions to operate. This calls for active policy orientation by
agricultural economists and supply chain specialists, who need to be involved in
decision making.

1.4.2 Labour and Inputs

Agriculture is the key employer in India, accounting for 60% of the labour force,
down from 70% in the 1990s. The movement of the labour force has not kept pace
with the development of the economy. Agriculture accounted for about 44% of the
labour in China in 2002, and for 21% in Brazil in 2004. What do these numbers
mean? Probably, low value added per unit of agricultural labour.

In India, agricultural value added per worker has grown by only 15% in real
terms from 1990 to 2004, whereas it rose by 60% in China and more than doubled
in Brazil. Apart from labour productivity issues, India suffers from the problem of
low per farmer holding, which has an average size of less than 1.4 ha. Small farm
holdings are fit just for subsistence, with low investment and productivity. Because
of this, subsidies on farm inputs, including fertilizers, electric power, and irrigation
water, have led to inefficient use of inputs. Among the challenges, a prominent one
is the vagaries of nature, such as floods, droughts, and cyclones in the same year, all
of which lead to supply side issues in Indian agriculture.

1.4.3  Supply Chain Network

The management of post-harvest losses is one of the major challenges faced by the
supply chain network. Agricultural products are perishable in nature and losses
occur due to various reasons such as lack of knowledge, improper handling, lack
of storage facilities, and the inability of the various supply chain partners to work
in unison.

Farmers are focused on producing a crop, purchase a number of inputs. They
are capable of handling production in given conditions. A vast proportion of



Nature of Agribusiness Supply Chain m 13

Indian agriculture is dependent on two monsoons, namely, the south-west and
the north-east. Although cereals such as paddy and wheat benefit from irriga-
tional support from rivers in catchment areas, a large proportion of the land is
arid, and crops such as edible oilseeds and pulses that are grown here are mostly
dependent on the monsoons. Farmers are exposed to high levels of production
risk, and investments in inputs in the early stages of farming are not covered
appropriately. There is a tendency to go to moneylenders or intermediaries who
typically charge high interest. Also, farmers are not fully aware of crop insurance
and other support provided by the government. They approach middlemen for
their needs. Thus, by configuration, the supply chain becomes weak, with fre-
quent breaks.

After the produce leaves the farm gate, processing and food manufacturing
become the centrepieces of the supply chain network. There are a number of logistics
and supply chain challenges that have to be overcome. The first and foremost issue
from the supply chain profits perspective is whether there are fair price mechanisms
and distribution management functioning in this sector. In a well-orchestrated
supply chain network, firms and participating role agents are rewarded based on
activities and performance, and there is a fair distribution of profits. There is great
transparency, as all players are in partnership mode. However, in agriculture, indi-
viduals and disaggregated farmers are unable to keep current with the markets, and
thus are often exploited by the intermediaries.

The growth of organized corporate involvement in the fast moving con-
sumer goods (FMCGQG) and the retail sectors has helped the farming community.
Corporates such as ITC (a subsidiary of British Tobacco) have started engaging at
the farm level, effecting better dissemination of information on market trends and
reducing the levels of intermediaries through e-choupals, which are discussed later
in Exhibit 1.1. Over the coming years, this situation is likely to improve efliciency
in this part of the supply chain.

The next stage in the supply chain network is the conversion of raw products to
forms that are more convenient to consumers. This stage would involve processing,
grading, and even converting to products for consumption. Examples include the
making of sugar from sugarcane, dairy products from milk, a host of beverages for
adults and children, and jams and juices with improved preservation, and so on.
The challenge here is procurement dynamics, susceptible to seasonality, and the
carrying forward of inventory, given regulatory conditions in India.

The following lists provide quick summaries of the input, production, and
processing subsectors.

The input subsector includes

B sced, nutrients, credit, equipment, fuel and chemicals, all of which are needed
for operation (i.e., production)
B level of inputs and challenges
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management of the physical flow, as in the case of improved seeds
management of financial flows

roles of intermediaries

efficiency in terms of cost, availability on time and trade-offs

other input change; use of energy

due to efficiency, energy usage has not changed much on farms, just the type
of input

relatively few input businesses compared to production or processing (look at
feed manufacturing vs. the number of farms!).

The production subsector includes

B the challenge posed by the average size of farms in India
B the trend towards increased specialization of production, taking advantage of
new technologies
— genetically improved growth/survival
B the involvement of large corporations
B increased production efficiency brought about by specialization (increased
production in the face of decreased or constant levels of input)
B production economics
— production costs increase every year due to increased input costs
- but costs of inputs are not related to commodity prices; when commod-
ity prices drop, gross farm income falls, but the amount spent on inputs
does not.

The processing-manufacturing subsector includes

B all businesses that turn raw materials into finished (or partially finished)
products

B aquaculture-related activities, largely accomplished by processors/processing
plants

B those who package, distribute, and sell at times, places and in forms desired
by consumers (the marketing “lot”)

B distribution, which represents a major share of the total amount spent by
consumers on food.

1.4.4 Corporate and Organized Business

In India, agriculture and agribusiness are highly regulated in terms of procurement
price, minimum guaranteed output price, distribution control under The Essential
Commodities Act, land holding, and so on. Corporate involvement and organized
approaches to agribusiness face challenges, although a few entities have successfully
established their credentials.
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Exhibit 1.1 Highlights of the Success of ITC
Limited in India in Food and Agribusiness

ITC was incorporated on August 24, 1910, under the name
Imperial Tobacco Company of India Limited. In 1970, the
Company’s ownership was made largely Indian, and the name
of the company was changed from Imperial Tobacco Company
of India Limited to India Tobacco Company Limited and then
to I.T.C. Limited in 1974. The company holds a multi-business
portfolio encompassing a wide range of businesses—cigarettes
and tobacco, hotels, information technology, packaging,
paperboards and specialty papers, agribusiness, foods, lifestyle
retailing, education and stationery, and personal care. Since
2001, the company has been called ITC Limited.

In its first six decades of existence, the company’s activi-
ties were primarily devoted to the growth and consolidation of
the cigarettes and leaf tobacco businesses. This was based on
intense relationships with tobacco farmers. The abilities to pro-
cure, process, and market cigarettes were the key core com-
petencies required. During the 1970s, the company witnessed
the beginnings of a corporate transformation, maybe because
of an ability to foresee opportunities it could exploit, and the
limitations of tobacco-based businesses.

In 1979, ITC entered the paperboards business by promot-
ing ITC Bhadrachalam Paperboards Limited, which today has
become the market leader in India. Bhadrachalam Paperboards
amalgamated with the company effective March 13, 2002, and
became a division of the company, Bhadrachalam Paperboards
Division. This business also manages natural resources and
works closely with local communities.

In 1990, ITC set up the Agri Business Division for export of
agri-commodities by way of leveraging its agri-sourcing com-
petency. According to company sources, this division was one
of India’s largest exporters in 2011. ITC’s unique initiative in
agribusiness was setting up the e-choupal initiative in 2000.
This started with soya farmers in Madhya Pradesh; steps were
taken to cut out intermediaries and facilitate improved realiza-
tions for farmers. e-choupal has been conceived as a more
efficient supply chain aimed at delivering sustained value to
customers around the world. The e-choupal leverages infor-
mation technology (IT) to virtually cluster all the value chain
participants. Thus, it delivers the same benefits as vertical
integration.

15
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The e-choupal is a blend of click and mortar capabilities.
The village-level internet kiosks are managed by farmers—
called sanchalaks. This enables the agricultural commu-
nity to access ready information on the weather and market
prices in its local language, and to benefit from knowledge on
scientific farm practices and risk management, facilitating the
sale of farm inputs and the purchase of farm produce from the
farmers’ doorsteps.

Real-time information and customized knowledge pro-
vided by the e-choupal enhance the ability of farmers to take
decisions and align their farm output with market demand.
The farmers benefit through enhanced farm productivity and
higher farm gate prices, whereas ITC benefits from the lower
net cost of procurement, having eliminated costs in the supply
chain that do not add value.

ITC Limited has extended e-choupal to 10 states, cover-
ing over 4 million farmers. ITC’s first rural mall, christened
“Choupal Saagar,” was inaugurated in August 2004 at Sehore,
Madhya Pradesh. On the rural retail front, 24 “Choupal
Saagars” are operational in the three states of Madhya Pradesh,
Maharashtra, and Uttar Pradesh.

ITC Limited entered into the food processing business by
blending multiple internal competencies to create a new driver
of business growth. It began in August 2001 with the introduc-
tion of ready-to-eat Indian gourmet dishes. In 2002, ITC entered
the confectionery and staples segments with the launch of the
brands mint-o, Candyman confectionery and Aashirvaad atta
(wheat flour). In 2003, the company entered the biscuits seg-
ment, which was highly competitive. ITC Limited has managed
a high degree of market penetration with its Sunfeast brand of
biscuits. In 2007, ITC entered the fast-growing branded snacks
category with its brand Bingo! In eight years, ITC’s foods pro-
cessing business has grown to a significant size, featuring over
200 differentiated products under six distinctive brands, with
an enviable distribution reach, a rapidly growing market share,
and a solid market standing.

Source: ITC Limited, Our profile. 2012.

It can be seen here that the ability of corporations to be innovative and flexible
is critical for growth and success. Also, we may infer from the ITC Limited example
that establishing conglomerates and a multi-divisional diversified business would
also help in a big way. Hindustan Unilever Limited (HUL) also has a similar track
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record. Many large companies in other sectors have divisions in the agribusiness
along with their main line of activities. An example is the Jubilant Group, which
primarily had a base in organic chemicals and pharmaceuticals and later entered
the ready-to-eat-food segment. Household-name brands such as Amul, which is
focused on dairy products, have grown horizontally across India integrating a large
number of players under the umbrella of the Gujarat Cooperative Milk Marketing
Federation Limited (GCMMEF). A company such as Marico has stayed focused
on its core area of operation involving branded oils and spices, and has become a
market leader. Similarly, a brand such as Mother Dairy has been successful in the
dairy and fruits and vegetables sectors in a focused geography. There are numerous
examples of such businesses that have established themselves as lead players under
challenging circumstances.

1.5 Role of Supply Chain

As in any supply chain network, SCM in agribusiness involves the strategic man-
agement of a network of relationships by a focal organization, aimed at catering
to the demands of its ultimate customers, and in the process achieving efficiency
and competitive advantage through its role agents and their individual and joint
discharge of activities.

1.5.1 Players and Their Activities

As depicted in Figure 1.3, the following are the different players and their activities
in the agribusiness supply chain.

1. Resource owners: Resource owners are the trigger point in any supply chain.
Most of the resources are naturally endowed and need to be subjected to a
production process. In an agrarian economy, resources owners need not neces-
sarily engage in production, but can lease their resources for third parties to
produce. For example, owners may lease their land for others to raise crops.
Furthermore, satellite farming is increasingly being practised in India where
corporates are involved. For example, a sugar manufacturing company may
have in its command area registered plots of farmers—either their own or
leased—where crops are raised under the management guidance of the factory.
The farmers harvest and sell the produce to the factory. Thus, resource manage-
ment is a key aspect of the agribusiness supply chain. There are situations where
seed producers lease farmers’ land for raising and harvesting their crop, and sell
their produce for high profits. Farmers lend their resource in such cases.

2. Input providers: The agricultural production function requires a number of
inputs, namely, seeds, fertilizers, pesticides, irrigation and equipment, capital
equipment such as tractors, threshers, and so on. Labour is another critical
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Figure 1.3 The agribusiness supply chain. DC, Distribution channel; CFA, carrying
and forwarding agent.

input. The efliciency with which the input market functions would impinge
on the efficiency of the agribusiness supply chain. A disconnect between input
providers and their value creation could adversely affect the supply chain net-
work, not only in terms of price efficiency but also in terms of production
efficiency. Timely availability of improved seeds, fertilizers, and pesticides
is important for efficient raising of crops. Similarly, the capital equipment
market and its evolvements, such as rentals and leased services, are also vital
for land preparation and harvesting. Thus, input providers play an important
role in the agribusiness supply chain.

. Production: Resources and inputs are deployed for harvesting agricultural

produce such as cereals, pulses, cash crops, spices, and oil seeds. This is an
important stage in agribusiness, as many of the products are moved to mar-
kets as commodities for direct consumption, or are procured by processors
for value addition and conversion into food products. Production is defined
by resource endowment and factor conditions, including agro-climatic con-
ditions. Production risk is high in India because of its dependency on the
monsoons, with all their vagaries. As demand is more stable and predictable
except during times of volatility, it is the supply side, as measured by the
volume of output, which influences the market for exchange.

. Market for direct consumption: There is a huge market for direct consumption

of agricultural produce as food. This is mainly with respect to products such as
cereals, pulses and other food grains, fruits and vegetables, salt crystals (espe-
cially among low-income groups in India), and allied sector products such as
dairy and marine products. We may have to understand the dynamics of direct
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consumption and the channels through which direct consumption products
reach the ultimate customers. After keeping a small amount of produce for their
own consumption, farmers sell their output through the market, or to those
who come for direct procurement. The government has established regulated
markets for agricultural products. This helps farmers to sell in markets where
there is a fair play of market forces. An alternative channel available to them is
direct procurement agents, who act as intermediaries between the farmers and
the direct consumption markets. Farm produce are also traded through zaluk-
wise agriculture producers’ cooperative societies, which act as intermediaries
and make sure that all farmers get the right prices, and that payment is made
within defined times (examples of such produce include cotton, groundnut,
and turmeric). Whether through intermediaries or direct markets, the produce
moves through wholesalers and retailers before being bought by the ultimate
customers. The ultimate consumers could be individuals or institutional buyers
who serve individual consumers, such as large hotel chains and canteens.

. Processors: Processors are of paramount importance in agribusinesses. Much
of the agricultural produce gets converted into food and other products as it
reaches the final consumers. For example, India is the leading producer of
sugarcane. Yet, only less than 1% of sugarcane is directly consumed. Almost
all of the sugarcane grown is processed as plantation white sugar, gur, and
khandasari, which are common sweeteners in India. Similarly, cotton, jute,
and edible oil seeds need to be processed before reaching forms and shapes
that are of value to consumers. Even food grains go through some processing,
such as the conversion of wheat into flour for direct consumption and for the
manufacture of products such as biscuits. Direct consumption items are also
branded, and increasingly, consumers prefer small lot sizes over bulk buying,
due to the conveniences of modern living. Processors’ business dynamics are
influenced by the margins between input prices and output prices, conversion
costs and margins on transactions, and value additions. Processors play a vital
role in the supply chain network.

. Open market: The open market has a key role to play in distribution chan-
nels. As mentioned in Fig. 1.3 and “market for direct consumption”, produce
for direct consumption moves through open markets. Similarly, processed
agricultural goods also get sold through open markets, and directly from pro-
cessors. For example, products such as edible oil, coffee, tea, and spices are
widely traded in open market operations. Not only are physical flows enabled,
but also the existence of commodities markets, where spots and futures and
other options are available. Open market operations play a vital role in a sup-
ply chain, defining its strength and the sharing of profits across the network.
. Retailers: Retailers number in millions across the country, enabling the move-
ment of products in the agribusiness supply chain. Traditionally, India has
had the “Mom and Pop” store format of retail, and organized retail is just
picking up. Although organized retail would benefit supply chain efficiency,
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local governments are protective of small traders, and hence, additional inter-
mediaries are being encouraged. It is likely that with increasing experience of
organized retail served by domestic firms, and with improvement in overall
standards with technology breakthroughs, retail formats are likely to become
more efficient.

8. Consumers: Consumers are the final point at one end of the spectrum of a
supply chain network. In India, agribusiness is regulated with consumers’
interests being protected, as the socio-economic structure calls for such regu-
latory measures. Consumers as a group exercise a lot of competitive pres-
sure. There are certain areas where farmers’ interests and consumers’ interests
are directly pitched against each other, resulting in competitive pressure and
stress for policy makers.

9. Financial agents and impact on physical flows: In India, a majority of farmers
are weak due to poor holding sizes. The ability to raise funding for operations
from the organized financial system is limited. Hence, unorganized money-
lenders take advantage and set low procurement prices, exploiting the plight
of farmers. Due to poor information, poor knowledge, and lack of drive to
break out from this cobweb, farmers are affected, and supply chain profits are
usurped by the middlemen. This is the classic weakness in the system.

In early 2002, the government set up nation-wide multi-commodity exchanges,
using modern practices for clearing and other activities. The system is yet to mature
fully, although it has attracted huge volumes of trade. The ability to go beyond
selective cash crops and the scope to regulate effectively on payments and deliveries
will help improve financial and physical flows, and thereby, supply chain benefits
will flow across the system. At this point, it is important to note that synchroniza-
tion of agribusiness supply chains to enable distribution of supply chain profits
among role agents and actors based on their time, effort, and risk assumption is
vital. This would require effective management of financial, informational, and
physical flows within, out of; and into supply chain networks.

1.5.2 Needs of Producers and Consumers

Producers, processors, and intermediaries work in silos to maximize their profits.
Most of the time, producers are exploited by intermediaries in inverse proportion
to their ability to reach the markets. Producers who have committed to resources
look at long-term profits and the ability to recover a decent return on capital.
Unfortunately, in the prevailing situation, this group carries most of the produc-
tion risks in the supply chains.

As we can observe from Figure 1.4 on the conflicting needs of producers and
consumers, consumers demand a higher level of satisfaction on a limited budget,
and hence, demand favourable prices. Furthermore, they buy very small quantities
of many products. Hence, we observe conflicts between consumers and producers
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Producers Consumers

Aim for immediate
sale and long term
profits!

Maximize happiness
with limited incomes

Buy small quantities

Sell large quantities of of many products

a few products

1 - Producers at farmer level are more obsessed with selling their produce for their immediate

needs and hence willing to accept lesser price than the market. This is true for all small and marginal
farmers and this constitutes a significant part of agribusiness in India. Aiming for long term is true
for large farmers.

Figure 1.4 The conflicting needs of producers and consumers.

that complicate supply chain networks, which are ideally needed to synchronize
the chain and make it relationship and partnership driven. Setting up an efficient,
equitable agribusiness supply chain can be a challenge of the highest order.

1.5.3 Four Ultilities

There are four forms of utility, namely, form, place, time, and possession, which
would gain/deliver value as produce moves from the producers to the ultimate
customers of the focal firm. These are described in the following sections.

1.5.3.1 Form

This relates to processing of the products into forms desired or needed by consumers.
It could be fish in the form of rounds or nuggets. There are a host of products made
out of each agricultural produce, and the forms these products take are decided by
demand and by their ability to create new demand. For example, the Indian snacks
market was less developed a decade back, and there were very few chips brands.
Today, the market has a host of brands, with multinationals leading the field. The
same is true with respect to the ready-to-eat-food segment and a number of pro-
cessed food products. The ability to create form utility and newer markets and prod-
ucts improves value realized, but complicates the supply chain network, as every
activity involved, from demand estimate to last mile reach, becomes a challenge.

1.5.3.2 Place

This relates to transportation of the product to locations desired by the consum-
ers. It can also refer to movement of goods for value addition during intermediary
processing. For example, tea is produced in the north-eastern and southern states
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of India. But a large quantity of tea is consumed in the western and northern states.
Hence, tea needs to be transported in the most cost-eflicient manner, with quality
being maintained in the process. Place utility plays a major role as demand centres
and consumption centres are two different concepts. Baskin-Robbins, a leading ice
cream brand in India, has a centralized manufacturing plant at Pune and distrib-
utes its products across India by outsourcing to a cold chain operated by a third
party, namely, Snowman, the cold chain company. Thus, place utility is accom-
plished through this method. We can consider a number of such examples. Onion
is produced largely in Maharashtra, but consumed across the length and breadth of
India. Transportation facilitates place utility for customers.

1.5.3.3 Time

This relates to storing of raw material, products in process, and end products until
they are needed, that is, time utility refers to the matching of demand and supply
in terms of any time lag between their occurrences. For example, milk is produced
in plenty during the flush season, between October and March, but demand is low
during this period. Milk demand peaks during April to September, which is a lean
period for milk production. Milk being a perishable product, the dairy will have
to separate butter oil (fat) and other milk derivatives (milk solids other than fats)
and store. During the lean season, when demand is high, it is possible to recom-
bine milk derivatives along with fresh milk to enhance supply volumes. Thus, time
value is created. Similarly, mango is procured during the summer months in India,
namely, April to July, but the juice concentrate is consumed in the form of beverages
throughout the year. Thus, time utility plays an important role in overcoming issues
associated with seasonality in production where demand exists throughout the year.

1.5.3.4 Possession

This relates to the gaining of ownership or the right to use a resource for pro-
duction, or a product for consumption. For example, land resource owners need
not necessarily be producers. Many times, they lease out their lands to producers
who raise crops. Similarly, in the case of processing, common facilities are created
through cooperative organizations, and processing could happen through sharing
of fixed resources. More commonly, this is seen in storage, where common facilities
are shared. In all these cases, the right to use is what provides possession utility,
which is important from the supply chain perspective.

1.6 Supply Chain Drivers

Supply chain drivers are key to the performance of supply chain constituents and
role players across the network. A network is operational only when supply chain
drivers are in place. The drivers are components of the supply chain structure that



Nature of Agribusiness Supply Chain m 23

lead to effectiveness of the supply chain. In a way, supply chain drivers are to be
viewed as operating tools for implementing supply chain strategies and carrying
out operations. Drivers act as pillars of the supply chain on which blocks are laid
and operations dwell. Drivers could be logistical drivers such as warehouse facili-
ties, inventory, and transportation, or cross-functional drivers such as pricing,
sourcing, and information. Apart from these drivers, certain external factors such
as regulatory systems, international agreements, tax systems, and infrastructure
may impact the performance of supply chains indirectly, through configuration
of the drivers. Hence, it is important to understand the role of drivers in sup-
ply chain performance, their components, and how they influence and impact
competition.

Supply chain drivers ensure a balance between responsiveness to customers and
efficiency in the supply chain, which enables a company to be competitive in its
chosen strategic arena. It may be noted that there is a need for synchronization of
the supply chain strategy with functional strategies such as product, marketing,
and finance and with competitive strategies. The supply chain structure defines the
strategic focus for the supply chain that needs to be accomplished through effective
deployment of supply chain drivers. It may be important here to define these drivers
in terms of facilities, inventory, transportation, sourcing, pricing, and information.
Then each of the drivers would be taken up and each of its components and their
importance in the supply chain would be analysed.

1.6.1 Facilities

Facilities in a supply chain refer to the physical location of the nodal organiza-
tion or its partners in the supply chain; the locations where a product or service is
being fabricated, assembled, produced, processed, or stored. Theorists developed
propositions based on weight-losing material and volume-based raw material tend-
ing to be located near raw material sources. These are products such as sugarcane,
cotton, edible oil seeds, and many other agro-based goods, which are located near
the sources of supply of the raw material. FMCG such as staple food, biscuits, and
other similar products have a normal tendency to be located near markets. They
engage contract manufacturers to serve the market.

The role of production facilities in a supply chain is derived from the supply
chain strategy on whether to achieve responsiveness for a given level of efficiency or
to achieve efficiency at a desired level of responsiveness.

Facilities are of two types as shown in Figure 1.5.

The set-up for a warehousing facility varies from industry to industry and across
firms. It also changes over time, as can be seen in modern times, where corporates
follow just-in-time and vendor-managed inventory practices and use third-party
logistics services. However, in agribusiness, the main purpose is to manage demand
and supply gaps across time and regions. Furthermore, temperature control is also
another important factor in warehouse decisions.
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Facilities

Warehouse—Stocking
point at backward and
forward linkages
(Distribution centre)

Production units—
Manufacture,
assemble or process

Figure 1.5 Types of facilities.

The importance of facilities in supply chains varies depending on the industry
structure, industry practices, nature of goods, buyer characteristics, and the strategic
intent of the focal organization. “These are the typical competitive factors that may
influence the role and importance of the supply chain drivers” (Chandrasekaran,
2010). With respect to facilities, a number of competitive forces may impact the
choice of location. Here, the forces and approaches are discussed in the indicative
list below.

1. Seasonal supply: When production is to be based on seasonal inputs, the pro-
cess capacity needs to be high and the ability to carry large stocks of near-
finished goods is important. Edible oil seeds are available during certain
months of the year as a post-harvest crop, and production peaks immedi-
ately after the harvest. Edible oil can be easily carried over as stock in hand
to cater to the demand over the different months of the year.

2. Bulkiness: Wherever the material is of a bulk nature, it is convenient and efhi-
cient to locate processes closer to the farm gates than to the consumption
points. For example, the milling of paddy gives about 80% rice, and hence,
processing happens closer to the resource origins. Similarly, in the case of
fruits and vegetables that are processed, the processing plants are again close to
the production centre because of bulkiness. Oilseeds like groundnut are also
processed near the procurement centres, because of their weight-losing nature.

3. Perishability: Marine products, dairy products, and sugarcane are highly
perishable and extraction value is at a peak only when they are processed
immediately. Sugarcane is both bulky and perishable in nature, so any facility
location strategy must consider such parameters.

4. Input industry location considerations: Input factors such as fertilizers, say
ammonia, are located closer to the port where raw material (naphtha) is
imported or near plants from where raw material is procured. There are other
input factors such as capital equipment, where economies of scale are decided
by volume as they are assembly plants. Inputs such as seeds, pesticides, and so
on are a trade-off between source and demand centres.
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Apart from the above competitive factors, competitive structures influence
facility location. In the case of agriculture, the market is imperfect, with many
suppliers and buyers. A small number of firms that are in the branded market, with
focus on selling processed goods and establishing branding in a commodity mar-
ket, operate in oligopolistic conditions. Imperfect conditions with a large number
of small processors may have inefficiencies, but the structure is difficult to alter for
the better. The large players are few in number, and operate under oligopolistic con-
ditions, where product and market differentiation are key. Facility decisions would
also be determined based on these factors.

Key facility decisions, whether it is a manufacturing unit or a warehousing
facility, would include location, capacity sizing, and operations methodology.
As explained above, location decisions are driven by a host of factors such as com-
petitive conditions, which include rival firms’ behaviours, resource availability,
buyer behaviour, and entry and exit conditions. Many of these are strategic in
nature. The fundamental trade-off is between cost efliciency and responsiveness to
customers in most of the situations.

Capacity sizing decisions would be driven by both strategic and plan-
ning level decisions. At the time of capacity creation, it would be more
strategic, looking at the long-term demand and supply conditions,
plant cost and the economies of scale in production and other mana-
gerial functions. But once capacity is created, it is the near-term busi-
ness cycle that influences capacity utilization, depending on demand
and supply conditions. There is a need to have flexibility built into the
capacity created, to enable adjustments to changing market scenarios.
(Chandrasekaran, 2010)

Production choices and manufacturing and process designs are again driven by
many competitive and technological factors. They are driven by the level of matu-
rity of the technology deployed, the degree of associated capital that provides flex-
ibility, the ability to handle flexibility, and its impact on operating cost efficiency.
Changes in the snack foods market, sugar manufacturing along with co-generation
of power, and increasing acceptance of refined edible oil are some of the examples
of intensified competitive conditions impacted by choice of technology and product
features in India.

It is interesting to note here that there have been developments in using mobile
processing facilities at the farm level in India. These developments have happened
through learning from developed countries and customizing to local requirements.
Small and medium farmers can optimize returns by using such technology for
value enhancement. For example, there is a company that markets mobile seed
cleaning and grading plants, which help to process seeds directly in the fields. “The
machine is capable of cleaning and grading of all cereals, pulses, oil seeds, spices,
forestry seeds, vegetable seeds, fodder crop seeds etc., including wheat, maize,
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barley, millet, gram, soya, sunflower, mustard and jute” (http://www.agrosaw.com/
smp.html).

In the case of warchouses and distribution centres, facility designs relate to
location, the number of warehouses and the level of investment in the warehouses.
The trade-off here is decided by responsiveness, which leads to decentralization and
increased number of warehouses compared with centralization of facilities with one
large warchouse, which focuses on cost efficiency.

Overall, facility decisions depend on a number of competitive factors, and from a
supply chain perspective, the choice depends on which matters more: frequency and
level of service to customers or cost of providing the same. Resource endowment and
its influence on supply chain decisions in the case of farm output to direct markets
and intermediary processes and market sectors of agribusiness are key decision areas.

1.6.2 Transportation

Transportation plays a key role in the SCM of a nodal organization, as the move-
ment of goods across supply chains to ultimate customers is an important value-
creating activity. From the available array of transportation options, the nodal
organization opts for a specific choice at every stage based on cost efficiency and
responsiveness as the supply chain focus. When a firm operates on a supply chain
focus of efficiency, then it chooses low-cost transportation, which may not neces-
sarily be responsive.

On the other hand, when a firm operates on responsiveness as the supply
chain focus, then speed of delivery would be the criterion, and cost is given
lesser importance, as customers would be able to absorb the incremental cost for
the service levels desired. The choice of transportation is driven not only by cost
and responsiveness but also by a host of other factors within the framework of
decision making. For example, highly perishable products are moved through
air cargo, which would be expensive. Thus, responsiveness could be due to fac-
tors such as the criticality, the value, or the perishable character of the product.

For a supply chain manager, the ability to balance the transportation
cost with responsiveness would become important. Also, the spread of
customer groups to be served and the efficiency of operations could be
influencing factors in transportation decisions. It may also be noted
that in a supply chain situation, the transportation decision is influ-
enced by the location of facilities, inventory and information efficiency,
like in the case of a national brand of processed agricultural produce
such as wheat flour and edible oils. (Chandrasekaran, 2010)

The effectiveness of transportation as a driver depends upon the competi-
tiveness forces which are operating in the industry in which firm is into. They
are briefly discussed here.
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Cost leadership: When a firm adopts cost leadership as a strategy, transportation
decisions may involve working out the most cost-effective options. More importantly,
transportation can facilitate cost leadership through structuring of the network for
effective planning of routes and schedules of vehicles, for both procurement and distri-
bution. For example, effective procurement management of inbound milk collection in
the dairy business achieves cost leadership through transportation. Similarly, on out-
bound transportation, managing multiple chamber temperature-controlled vehicles
for distribution could be an issue for a firm handling marketing of ice creams, dairy
products such as flavoured milks and chocolates, and dry products such as biscuits.

Differentiation: When a firm adopts product and market differentiation as a
strategy, transport decisions impact the choice of strategy. For example, when a
plant decides to be a national brand or even a global brand in selling processed
agricultural produce such as tea, transportation decisions play a vital role, as mode
selection and assured placement of vehicles are critical for sustaining brand share.

Focus: When a firm adopts a focus strategy, transportation decisions can play
a vital role in achieving competitive advantage. Let us take an agribusiness input
industry such as fertilizer. The firm focuses on selling fertilizers of different nutri-
ent values based on agro-climatic conditions. Consumption patterns and timings
could be variants, and the firm needs to structure its distribution plan by designing
transportation based on local market conditions.

Alliance and co-options: Alliances and co-options among firms could be an
important transportation strategy for a firm, especially when it moves bulk mate-
rial across long routes. Furthermore, when there is a need for deploying dedicated
vehicles such as temperature-controlled and containerized trucks, backhaul support
through co-option among user non-competitive companies can provide a competi-
tive advantage. In the case of containerized trucks, alliances with truck operators
for deducted trucking again provide a competitive advantage.

Apart from the firm level and strategic business unit or product group-wise
transportation strategy deployed for supply chain efficiency and effectiveness,
industry-led practices can also facilitate improvements. For example, transport
operators in India have strong associations that constantly work on improvements
for goods carriage. Furthermore, they have effective methods of exchanging infor-
mation in order to improve asset utilization and overall economy of business, thus
contributing to cost efficiency in transportation.

Similarly, there are regional and district-level operators’ associations that pro-
cure orders for movement from major industries and distribute demand and supply
to streamline operations. Such initiatives over the years are bound to strengthen
practices, and a number of competitive advantages are likely to come up. For exam-
ple, for inbound transportation of sugarcane, which is an intense seasonal activity,
transportation cannot be resolved without the involvement of local associations.
In the same way, manufacturers, especially those who move products in specialized
vehicles such as temperature-controlled and containerized trucks, promote good
practices through co-operation among themselves, enabling better utilization and
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investment in assets and bringing about overall improvements in the efficiency and
effectiveness of all players in the supply chain network.

It may be noted that the key transportation decisions that a supply manager
may look into would include selection of the transportation modes and the design
of a transportation network. Generally, there are a number of options available,
involving alternative modes of transport, for movement of cargo. However, the
choice is determined by the cost of transportation and the ability of the network to
pass it on to the customer.

A regular raw material item, which is an input in manufacturing, would have a
standard flow, and its transportation mode would be fixed on the basis of cost and
flow time factors. For example, in the case of edible oil refining processes where
the brand owner buys material from the open market and processes, brands, and
markets its products, production is defined by a production plan and schedule,
and the arrival pattern is defined based on a given stocking plan. Transportation
is defined by the bulk of material and distances involved, as also on the options
available for the nodal organization. In this case, network selection would also
be involved, as material may come from multiple points or vendors, and aggrega-
tion through routes is possible. On the other hand, where decisions involve issues
such as supplementing inputs with import of raw material from abroad, the cost
of imports and transportation, including handling, would decide the selection of
the final option.

Thus, transportation as a driver plays a critical role in supply chain net
work decisions, and is an important competitive factor that could influence the
business success of the nodal organization as well as the participating players.
Transportation as a driver is key to structuring inbound and outbound transporta-
tion options for farms outputting to both direct markets and intermediate proces-
sors. Disaggregation, cost management, and network design factors are some of the
managerial issues that would need focus.

1.6.3 Inventory

Inventory plays a significant role not only in the supply chain but also in competi-
tive strategies. A company’s competitive leadership could be impacted positively in
certain industries because of effective inventory management practices. If respon-
siveness is the supply chain strategy, the competitive situation must be one where
the customer is keen on product variability and quick response rather than cost.
Leadership here would depend on the ability to accomplish this with the highest
degree of responsiveness, and the ability to be perfect or near perfect in fulfilment
of orders. For example, in the marketing of processed agricultural outputs such as
juices, inventories across the chain, ensuring freshness, would decide the success of
the brand.

Inventory as a force in competition is also influenced by business cycles and
by the need of a firm to adjust inventory, facility management, and production in
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response to movements in business cycles. For example, during the flush produc-
tion season perishable products would be handled under an inventory policy of
liquidating stocks and implementing an appropriate inventory carrying policy.

Inventory management policies are interwoven with stages of the product life
cycle. During the introduction stage, product availability is the key factor in cap-
turing market share, and the firm would focus on responsiveness, not on cost. The
high level of demand uncertainty of the introduction stage does not lend itself to
effective demand planning. At this stage, the firm is far from finalizing its supply
chain strategy, as customer acceptance and growth plans are yet to be crystallized.
In such conditions, holding high levels of inventory in the emerging product supply
chain network assures product availability. Failing this, a firm not only incurs lost
sales opportunities but also loses a valuable intangible asset, namely, its image in
the market. Therefore, overstocking is the preferred tactic.

During the growth stage, inventory becomes a less important factor in ensuring
responsiveness than at the introduction stage. As demand uncertainty decreases,
the accuracy of demand forecasting improves, which in turn helps assure product
availability by improving demand planning. The approach could still be responsive,
as the firm may not like to lose sales opportunities during the growth phase, and
this would be critical for building up the brand image. The competitive strategy
would be to augment market share, and cost may not be the focus. Because it is the
growth phase, the ability to pass on cost would also be available.

At the product maturity stage, efficiency is the dominant supply chain strat-
egy. At this stage, the product becomes standardized, and growth rate is stable
and predictable. A firm would focus on economies of scale to lower unit cost.
In competitive situations, inventory becomes a cost factor in the profit and loss
account and a liability in the balance sheet. The focus would be to reduce inven-
tory to an optimal level, given demand predictability. Production focus would
also move on to increasing commonality among products in a group and achiev-
ing a configuration close to the demand point so that the value of the inventory
held is low.

During the decline stage, falling sales volumes and product prices are the pri-
mary features. A firm would focus on liquidating stocks in order to reduce losses
due to inventory obsolescence. Cost would be the main driver in such conditions.
This situation need not necessarily apply to a strategic business unit or a firm in a
declining phase. It could also be applicable to a product in a product category or

group.

Thus, inventory management becomes crucial, and is related to a firm’s
strategic intent and the competitive situation in which it operates.
Apart from product lifecycle, many industry factors such as stage of
industry and competitive responses from stakeholders may also influ-
ence inventory policies, which need to be understood by the supply
chain manager. (Chandrasekaran, 2010)
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Inventory could include raw material, intermediary or in-process
goods, and finished goods. These forms of inventory decide every
stage of the supply chain, and how it intertwines with its role play-
ers and creates value for the ultimate customers. Further, such cat-
egories of inventory form the basis for inventory decisions relating
to order phases, uncertainty handling, and seasonality factors.
(Chandrasekaran, 2010)

Goods that are used as inputs in a process are classified as raw material. They
form a part of the total value in goods produced in a supply chain at every stage
of the supply chain as it progresses towards the ultimate customers. For a sugar
manufacturer in India, the raw material is cane and the output is plantation white
sugar, whereas in Brazil. In India, beet is used to produce raw sugar or refined
sugar. In the refinery process, raw sugar becomes the input. In the manufacture of
chocolates or syrups, sugar or refined sugar could be the input for different prod-
uct category outputs. It is important to understand the different classifications of
inventory in any production process, and their criticality in designing inventory
holding policy. Although it is a rudimentary concept, it is basic process mapping
and plays a vital role in policy making.

To decide on the balance between efficiency and responsiveness, one may have to
understand cycle inventory, seasonal inventory, and safety inventory. Cycle inven-
tory is the average amount of inventory used to satisfy demand between receipts of
shipments. The choice is between a large inventory with a longer cycle time and less
inventory with frequent offering, thereby reducing average lot size. Seasonal inven-
tory refers to the beefing up of or slashing of inventory for peak and slack inventory
seasons, respectively, based on experience and predictability. Seasonality could be
due to demand or supply or both factors. The challenge for management would be
to decide on the quantum of seasonal inventory based on the efficiency level for a
desired level of responsiveness.

Safety inventory is basically built up to counter uncertainty in demand. If
demand is certain, managerial decisions on inventory are handled rather firmly,
based on experience and customer research. However, sudden factors can unexpect-
edly affect demand. Firms may not like the opportunity to sell and corner market
share during such spurts in uneven demands. Any firm will have to carefully bal-
ance between the loss of likely sales for want of stocks and excess stocks due to
overestimation and attempting to be responsive.

It may be noted that inventory plays a key role in the supply chain
and in the competitive position of firm in its industry, irrespective of
the form of inventory and the value creation arising from the utility
it brings to all players across the supply chain network. The overall
objective of balancing responsiveness and cost in terms of efficiency
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has to be achieved. Overcoming the challenges of managing stock
and making the right managerial decisions with respect to stock and
releases are key to success in the competitive agribusiness market.

(Chandrasekaran, 2010)

1.6.4 Sourcing

Sourcing has a key role in the supply chain, and would be considered as one of the
drivers in many businesses, especially in agribusiness systems. Sourcing refers to a
number of strategic activities that go into supplier relationship management right
from selecting a vendor, engineering and configuring products along with vendors,
to making strategic investments for committing with the vendor as a competi-
tive differentiator to being a single vendor who has a proprietary commitment on
resource and technology.

In the supply chain, sourcing becomes important, as it is the set of busi-
ness processes required to purchase goods and services to make products for the
ultimate customers. Supplier development and synchronization for production,
product development, and cost management are going to be challenges. If we
consider a manufacturer of capital machinery, say tractors, the demand for trac-
tors for new capacity creation, expansion, and replacement is a derived demand.
New capacity creation and expansion especially depend on the performances
of agriculture and the monsoon. Replacements could be a function of the age
profiles of the machinery deployed, technology advancement, and the industry
cycle. However, tractor manufacturers will have to keep their suppliers engaged
as per the requirements of their business. During a recessionary trend, derived
demand may not be high. But critical component suppliers have to be taken into
confidence and kept engaged. A supplier at this stage would expect transparency
and commitment to get involved in future growth plans, when agriculture turns
around. Hence, it may be noted that suppliers need to be categorized based on
their positions with respect to bargaining power, criticality, and the value of items
procured from them. Investing time, effort, and at times even financial inputs is
important for effective SCM, as these would decide long-term cost efficiency and
responsiveness.

The effectiveness of sourcing as a driver depends upon the competitive forces
of the industry in which a firm is operation. They are briefly discussed here.

Cost leadership: Sourcing as a driver in supply chain focus may have conflicting
influences when it comes to cost leadership and responsiveness. Generally, econ-
omies in production would be facilitated to reduce costs of manufacture and at
the same time, optimize sourcing efficiency by minimizing inefficiencies in buy-
ing, such as wastages due to quality, adjustment costs in input, number of defects,
and so on. “Long term contracts in volume, with a commitment on purchase, are
more price efficient” (Chandrasekaran, 2010). However, in agriculture, factors
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such as seasonality and perishability adversely influence sourcing strategies for
cost advantage. Because production is lumped, sourcing also needs to be managed
when output reaches markets, as farmers in India do not have holding size power.
Cost effectiveness in sourcing is determined by negotiating power, size, and so on.
Nevertheless, cost leadership can be achieved if appropriate procurement policies
are in place.

In India, there is an informal market for futures and options and there are for-
mal, officially regulated commodities markets operating, which helps in managing
cost. When we mention informal markets, we are talking about a system wherein
the intermediary, who is typically a moneylender funding agriculture operations,
ties up the procurement of produce at a predetermined price. Invariably, chis leads
to exploitation of the suppliers and poor synchronization among the components of
the agribusiness supply chain network.

To overcome this, the government has permitted futures and options in selected
commodities, so that market operations determine the values of the produces and
improve supply chain benefits. Organized players can gain cost leadership by
participating in this market.

Differentiation: Although a firm addresses differentiation as a sourcing initia-
tive, responsiveness and customer satisfaction play a major role. Differentiation
could be in the market, the product, or both. Multiple stock keeping units and
varied customer groups would be the normal trend while deploying differentia-
tion. Flexibility in supply as per the demand of the nodal firm’s production plan
is the key. It may involve incremental costs due to low volume and change over.
Customers could be in a position to absorb the costs. Sourcing strategies must
enable the serving of different markets and product segments; for example, a dairy
company must be able to sell in all regions and all through the year, although the
production of milk may go through peaks and troughs. Similarly, the firm must
be able sell differentiated products, as one market area may demand bulk milk,
whereas another may demand dairy products, and so on.

Focus strategy: A firm may adopt a low-cost focus strategy for a large segment
or a focus strategy with differentiation for a market or a combination of both for
nation-wide territories. In such cases, balancing between efficiency and respon-
siveness is important for success. The low-cost focus would be suitable for volume-
based businesses, where customers could be price sensitive and product groups
could be the focus of the nodal organization. Sourcing options in such cases
should focus on efficiency, and the low-cost mode is preferred. Many products in
agribusiness, which serve staple consumption markets, would belong to this cat-
egory. Alternatively, “differentiation to build customer loyalty with broad product
groups with narrow segmentation is possible. This may serve responsiveness to
customers and sourcing for product variability or speed of service would require
a customized approach and increased cost” (Chandrasekaran, 2010). Examples of
this market could be ice creams, health quotient-driven high-end edible oils, and
so on.
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Thus, sourcing forms play a key role in managing responsiveness and cost effi-
ciency in any supply chain network, depending on the chosen focus of the nodal
firm. Certain business sourcing could play a larger role as product development
and the proprietary nature of resources and engineering may decide industry com-
petition; suppliers may have strong bargaining power, compelling the nodal firm’s
supply chain manager to work in a partnering mode.

There are certain country-based factors that give some firms a competitive
advantage as potential sourcing partners. These advantages bring value to the firms,
and also drive industry to higher levels of maturity. Similarly, foreign firms look at
India for sourcing agricultural produce in processed forms for competitive advan-
tage. Typical produce items are tea, coffee, and spices.

Domestic firms in agribusiness will have to work closely with farmers and
intermediaries to plan and utilize their production capacities. Although time-
consuming, it is important to conduct negotiations and work closely with these
supplier segments. It requires lot of maturity and time to work fruitfully on such
relationships. There are a number of leading companies such as Amul, ITC, and
HUL that have established well-refined processes and demonstrated success.

1.6.5 Pricing

An efficient supply chain moves the right product at the right time, the right place,
the right quantity, and the right quality to the right customer, and most impor-
tantly, at the right price for everyone in the supply chain network. Hence, it is clear
that price would be one of the drivers of the supply chain. With one’s understand-
ing of supply chain focus, in the trade-off between efliciency and responsiveness
in a supply chain structure, price has connotations for both. An efficient supply
chain is one where customers would prefer the best price at close to market efficient
levels. Price would be one of the key factors in deciding demand. Although simple
economics states that price is determined by demand and supply factors, in real life,
business decides on supply under normal conditions keeping in view the demand
and realizable price. Therefore, prices would necessarily be a factor in defining and
configuring a supply chain.

However, when the supply chain manager focuses on responsiveness, where cus-
tomer service is of paramount importance, it is believed that the customer would
be able to pay a premium price, and price setting decisions would take this into
consideration. “Supply chain network players reckon on this while defining and
executing their activities, so that the incremental cost and margin could be borne
by customers. In this case, price setting happens based on the level of customer ser-
vice, and monopolistic practices such as price fixation, product differentiation and
so on would be based on the realizable price” (Chandrasekaran, 2010). However,
in agribusiness, farm output creates imperfect market conditions, where producers
would not be able to exploit market conditions to their own benefit. In the case of
the processed output segment, price is determined by supply conditions in terms of
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volume, demand factors, and sensitivities—for example, pressure built up in public
forums and policy-making circles.

Thus, price would be one of the drivers of the supply chain network, whether
the focus is on efficiency or responsiveness. The other drivers would influence and
be influenced by the price factor.

We can consider the Indian biscuits market, which is worth more than 35000
crores, a large share of which comprises the unbranded and rural markets. Until
2003, Britannia and Parle were the two companies with brand names that domi-
nated the branded biscuits market. For any company to be successful in this arena,
it must be able to create a deep impact on the “bread-and-butter low margin, high
volume, popular and low-priced small-pack glucose biscuit segment,” apart from
the high-margin urban segment for cream biscuits. A typical customer is a member
of alow-income group/daily wage earner who looks at energy boosting bouts during
breaks in work. The selling points here are price and availability. Brand loyalty and
recall matter least when price and availability are ignored. In this market, because
the product is standardized for a branded player, price is a key differentiator. The
price, coupled with supply chain efficiency (especially in distribution management),
is a competitive force that determines success.

Another area which is of interest is the sale of perishables in supermar-
kets in India. The perishables segment, especially in the case of fruits
and vegetables, is one of the segments that determine the success of a
store. Perishables are sensitive to price and freshness factors. Price is
actually a function of freshness. The challenge for the supply chain
manager is to ensure that fresh stocks keep rolling over the counter at
competitive prices. When a customer walks into a store and is unable
to find perishables of the right quality and price, the customer moves
on to the next store, which means the store manager loses a poten-
tially large sale. Thus, to overcome this problem, stores work on daily
low-price time windows, when they liquidate stocks of perishables at
low price points, increasing footprints into the store during non-peak
hours, boosting sales volumes and allowing replenishment with fresh
stocks for peak hour sales, thereby improving on price realization.
Thus, price plays a key role in the ability to stay competitive. We may
note that this strategy of price discounting and liquidation is not lim-
ited to perishables alone, but is prevalent for many other commodities
also. (Chandrasekaran, 2010)

The role of pricing as a supply chain driver is crucial in supply chain effective-
ness, as every intermediary completes a transaction at a price that forms the cost for
the next stage. The ultimate customer, for whom the focal organization works to
provide value, pays for it. Competition and industry structure have a role in pric-
ing. Traditionally, economists have proposed various theories on how price fixation
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happens in markets, and on how non-price competition can influence business.
There are situations where non-price factors may attract customers. We must real-
ize that all such factors are influenced and balanced by way of cost and price. We
may have to delve into the fundamental concept of cost efficiency, which is primar-
ily price sensitive and opt between functional product groups and responsiveness,
or customer service-driven factors where customers are willing to pay premium
prices for the desired levels of service. Hence, price is an aspect that a supply chain
manager has to reckon with in order to achieve the overall business objective of syn-
chronizing the contributions to the value chain of all the players linked to the nodal
organization. Typical issues would be, given the government policy and incentives
structure, is it a boon or bane for agribusiness efficiency for farm gate sector and for
processing sectors? It looks like that the choices are between the ability to cushion
margins by passing on inefliciency to consumers or the inability to manage margins
and get stuck between farm gate and consumers through intermediaries.

1.6.6 Information

In today’s business world, information and IT are paramount, and it needs a broad
conception to encompass all the information that businesses create, and to use it.
A wide spectrum of increasingly convergent and linked technologies helps to pro-
cess information to collaborate, partner, and co-perform with entities and players
across the supply chain, creating value for customers, suppliers, intermediaries, and
the nodal organization. All such linkages are usually managed by the nodal organi-
zation. Earlier, companies were competing through IT as a differentiator. However,
the evolution of technology and reduced costs have made it a threshold competence
for an organization.

IT changes industry structures and the fundamentals of competition with the
application of new generation technology and process speeds. This is true for the
supply chain domain as well. Some examples in business are the application of
technology platforms for business processes such as sourcing and the facilitation of
buying and selling through cyberspace.

ITC’s e-choupal cleatly shows the competitive advantage that technology can
bring to a company and its supply chain. I'T can also create competitive advantages
by giving companies new ways to outperform rivals in growth strategy and in the
ability to create a new business model for existing business operations.

We could describe information as a driver along with the product life cycle of
a focal organization. During the introduction stage, product-specific activities and
transactions are limited to the focal firm, its closely located divisions, and a limited
number of trading partners. The underlying business processes of the introduction
stage tend to be less complex with respect to the number of entities. The focus
here would be to ensure that the product meets customer acceptance and that
the model is scalable. Hence, the range of IT capability requirements is limited
to this ambit, which makes for a simple structure. Thus, during the introduction
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stage the focus would be on a reliable, cost-efficient information system to expedite
an efficient supply chain, although the predominant supply chain focus would be
responsiveness.

As sales and market share increase during the growth stage, the focal firm
establishes more trading partners and suppliers with increased interaction across
the network. Therefore, information becomes a critical driver, as it helps coordi-
nate activities across the supply chain. At this stage, information systems such as
Enterprise Resource Planning (ERP) and domain-based SCM systems are deployed
to improve supply chain functioning.

The mature commodity product’s supply chain may extend over a wide area in
terms of geographical locations. Efficiency is the dominant supply chain strategy.
A stable market share and mature relationships with trading partners facilitate
the establishment of complex transaction systems across the supply chain. The
supply chain becomes more complex and highly networked, with multiple tiers
and partners. The reach requirements include the ability to interact over the entire
supply chain network, including customers, irrespective of the technologies at
specific network locations. The range requirements can be extensive, because the
capability is needed to execute complex, demanding transactions. Investment in
IT could have reached the maturity level, but needs to be responsive to market
requirements based on technology obsolescence and the needs of the supply chain
network.

During the decline stage, as the focal firm loses trading partners, the supply
chain shrinks. The focus would be to be cost efficient, and it may not be possible
to update technology and keep it contemporary, but what exists needs to be very
effective.

Apart from these, technology can be a key input in many strategic situ-
ations involving the supply chain. The fundamental trade-off is to pri-
oritize between efficiency and responsiveness, which could be related to
the push and pull strategy of the supply chain. Investment in technol-
ogy is largely driven by budgets and ease of implementation, without
the need for change of business process time and again. Though process
improvements and changes are welcome, frequent interventions irk the
partners, and learning time requirements need adjustment along the
entire supply chain network. Hence, while deploying enabling technol-
ogies, a supply chain manager would consider such soft issues in terms
of acceptability and ease of implementation. (Chandrasekaran, 2010)

Although there might have been scepticism about I'T applications in India a
decade back, a large number of firms have since revolutionized their operations
and their industries with technology applications, as in the case of ITC, Marico,

Britannia, and Amul (GCMMF). Proliferation in the use of handheld devices
would further improve the pace of technology adoption.
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1.7 External Factors

These drivers are influenced by certain external factors such as regulatory systems,
international agreements, tax systems, and infrastructure. For example, the lack of
cold storage availability at a reasonable cost is a limiting factor in India, and farmers
with small- and medium-sized holdings expect government support for this facility.
For many reasons, establishing and operating cold storages would not be the core
competency of the government, and hence, the system suffers.

Regulatory systems, especially with respect to procurement price, output price
ceiling, and interventions through export—import policies impact agribusiness.
Agricultural input industries are heavily dependent on government support in the
form of subsidies and duties exemptions. Price and distribution control also impact
the input segment. Infrastructure issues can badly hurt production, especially when
there are power shortages or withdrawals of subsidies to farmers.

1.8 Conclusion

To conclude, the agribusiness supply chain hinges on two criteria, namely, how
well goods and services flow from businesses to consumers, which is referred to
as efficiency, and how the SCM system meets the needs of consumers, which is
referred to as responsiveness. Although supply chain decisions in manufactur-
ing and services are driven by these two criteria through six drivers, agribusiness
becomes complex because of two groups within the system, namely, the farm gate
produce market and the processed goods market, and the play of a host of operators
who tend to have divergent business objectives, with a narrow focus on short-term
gains and decision unit level profit making. Farm gate produce markets are mostly
dominated by traders, and are biased towards traders, not farmers. Consumers also
do not benefit, and the inefficiency in the system is only helping intermediaries.
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Chapter 2

Input Suppliers

ObjeCTIve

This chapter discusses each agri input in specific detail and importance of
drivers in terms of their effectiveness. The discussion goes further to supply
chain processes such as planning, sourcing, products/value addition, distribu-
tion and demand management. The chapter also addresses inbound material
and services for farm level operations.

2.1 Introduction

The inputs for an agricultural produce are seeds, fertilizers, crop protection
products, farm machinery and equipment, veterinary products, agri-biotech, and
environmentfriendly products. These inputs are important for producing agricul-
tural output and allied sector products and commodities in the required quantity
and at the desired quality. Agricultural inputs play a crucial role in determining
yield levels, and in turn, in the augmentation of the levels of production in the
long run. It is well appreciated that improvement in the yield depends on the
application of the right technology, the use of quality seeds, fertilizers, pesti-
cides and micronutrients, and the availability of adequate irrigation resources.
These are aspects stressed by agricultural domain experts and inter-disciplinary
professionals.

In this chapter, we take a supply-chain-centric approach to optimum man-
agement of agricultural inputs for achieving overall efficiency in the agribusiness
sector. The focus of discussion would cover the passage from farm gate to produc-
tion centre.
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2.2 Categorization of Inputs

During production, the inputs consisting of all material, machinery, men, efforts,
and capital are converted through various means to produce the required output.
Various disciplines define the input—output relationship based on their industry
characteristics. One can classify agricultural inputs as follows:

B Natural resources such as land, soil, water and monsoon effects

B Technological resources, including inorganic fertilizer, insecticide, improved
seed varieties and equipment

B Human resources (including labour, extension services, and life-cycle concerns)

B Access to capital through credit and financial services, with farm produce as
collateral, other forms of credit and microfinance, and farm subsidies and grants

B Facilities that can count as being logistics/supply chain drivers, including
seed multiplication, fertilizer plants, and so on, transportation of inputs by
road, rail, or other means, inventory policy with respect to procurement of
inputs for use and for holding for re-use

B Social, political, capital and government policies that influence the input industry.

A wide range of dynamics influence the agribusiness inputs industry. For
example, international agreements such as patent laws, Trade-Related Intellectual
Property Rights (TRIPS), and other multilateral agreements regulate the indus-
try. Similarly, certain market structures in the agricultural inputs industry are
evolving, impacting the concentration and behaviour of firms and thereby influ-
encing supply chain integration. This is mainly because of ongoing changes in
power relationships, which jeopardize supply chain profits, though a few play-
ers are able to increase their profitability. Some initiatives have the potential to
transform industries, such as the National Dairy Development Board (NDDB)
in India organising the input industry in the dairy sector. The NDDB pioneered
transformative activities by working continuously with its member cooperatives
on using best practices, including animal health, reproduction through biotech-
nology, mobile veterinary support services and more importantly producing
and marketing of balanced feed. The natural result of these activities led to an
increase in overall efficiency of the sector because of improved supplier, focal
firm, and customer linkages, which in turn enhanced profitability through the
supply chain.

2.3 Growth of Inputs Manufacturing Sector

After independence, and with the onset of the planning era, India witnessed rapid
growth in the agro-processing sector. The first phase of development started with
the Green Revolution, which resulted in increased agricultural production and
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emphasized the need for post-harvest management. The Green Revolution refers
to a series of research, development, and technology transfer initiatives, based on
activities that happened between the 1940s and the late 1970s. These activities
increased agriculture production around the world, and significant changes took
place in the late 1960s. Norman Borlaug, the father of Green Revolution, created a
number of initiatives, including the development of high-yielding varieties of cereal
grains; expansion of irrigation infrastructures; modernization of management tech-
niques; and distribution of hybridized seeds, synthetic fertilizers, and pesticides
to farmers. In 1961, Borlaug was invited to India by Dr M. S. Swaminathan, who
pioneered Green Revolution in India, thereby earning the title Father of the Green
Revolution in India, at a time when the country was experiencing the worst-ever
famine in modern history. Agronomists developed high-yielding varieties of rice,
wheat, and maize, which led to phenomenal production, as may be observed in
Table 2.1. The average yield of crops also increased with the adoption of the Green
Revolution in India. These yield growth patterns can be observed in Table 2.2.

Inferences regarding the impact of the Green Revolution on agro-based manu-
facturing and processing are as follows:

1. Growth in agricultural output increased demand for agricultural inputs such
as certified seeds, fertilizers, tractors, and so on. These challenges are briefly
discussed here to enable both the input and the output sectors of agro-based
industries to be viewed in the right perspective.

2. The growth in agricultural output also gave opportunities for agro-based
primary, secondary, and tertiary processing of goods. Primary processing
mostly included sorting, grading, and storage before industrial processing.
Secondary and tertiary processing comprised the use of capital equipment
and machinery for conversion of raw material into processed foods and other
products that would come under the industry classification. This kind of
demand also poses innumerable supply chain challenges.

3. The growth in output and processing also increased the scope for managing
recovery of produce and handling waste generated in production systems.
We have attempted to provide examples of a few developments in these areas,
which increased value generation and contributed to improving the econom-
ics of agricultural produce processing and the manufacturing of goods based
on agriculture.

2.4 Manufacturing and Processing

The growth in agricultural output with the advent of the Green Revolution was pos-
sible with fertilizer application and better irrigation practices. It may be observed
from Table 2.3 on fertilizer production, imports, and consumption that the pro-
duction of all NPK fertilizer increased from 1,059 thousand tonnes of nutrients in
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1970-1971 to 17,008 thousand tonnes of nutrients in 2011-2012. For the same
period, imports increased from 629 thousand tonnes of nutrients to 9,602 thou-
sand tonnes of nutrients. It is interesting to note that all N/P/K component imports
also went through similar increases. Further, consumption of all NPK fertilizers
increased from 2,177 thousand tonnes of nutrients in 1970-2071 to 28,122 thou-
sand tonnes of nutrients in 2010-2011. The trend over a period of 40 years shows a
compound annualized growth rate in production, import, and consumption in the
range of 6.5%-7%.

It may be interesting to analyse the growth of industries manufacturing agricul-
tural inputs such as pumps and tractors, which are increasingly used for irrigation
and land preparation. One would expect the impact of the Green Revolution to sig-
nificantly influence the growth of the agricultural inputs production sector. It can
be observed from Table 2.4 that pump production increased from 35 million units
in 1950-1951 to 3,139 million units by 2010-2011. This is a compounded, annual-
ized growth rate of about 8%, which is significant. However, while analysing the
data, one might note that the statistics for pumps include pumps produced for both
agricultural and industrial usage, as the data pertains to the growth of mechani-
cal engineering industries in India. Based on the interactions at the field level,
we observe that modernization of agriculture required more water. Land usages,
constraints in irrigation, improved coverage of supply of electrical power, and dis-
tribution of fuel and economic rationale encouraged usage of pumps in agricultural
sector. Similarly, tractor manufacturing industry, which belongs to the agricultural
input sector, has experienced growth with the advent of the Green Revolution in
India. It may be observed from Table 2.4 that the production of tractors in India in
1980-1981 was around 71,000 units and went up to 465,400 units by 2010-2011.
This means a compounded annualized growth rate of 6.5%. This can be seen as a
highly successful phase of growth in agribusiness, especially because of the fact that
a number of farmers in India have fragmented land holdings, and the propensity to
invest on capital machinery in agriculture is low.

One would expect other agriculture inputs industries such as those producing
and distributing hybrid seeds, manufacturing machinery for other activities like
harvesting and so on, would have had similar issues and opportunities.

2.4.1 Supply Chain Challenges

The challenges associated with supply chain management of manufacturing
processes in the agribusiness inputs sector would include the following:

1. Demand management: Fertilizers, hybrid seeds, and other inputs are in high
demand with short lead times and high peaks immediately following the
monsoons. Unless the production system and the supply chain are agile and
able to cater to such demand, the supply chain is bound to fail. The spikes in
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Table 2.4 Pumps and Tractor Industries in India

Pumps Tractors
(Power Driven) in Thousand

Industry Unit in Millions Units
1950-1951 35 na
1960-1961 105 na
1970-1971 259 na
1980-1981 431 71
1990-1991 19 142.2
2000-2001 481.9 284.4
2004-2005 1549.8 187.7
2005-2006 1726.1 236.4
2006-2007 1954.7 300.5
2007-2008 2089.3 295
2008-2009 2140.3 293.6
2009-2010 2891.7 373.7
2010-2011 3139.1 465.4

Source: Government of India, Economic  Survey
2011-2012.

Abbreviation: na, not available.

demand could go both ways, and the ability to absorb wild variations in the
supply chain network is crucial for the success of individual firms and the
sector as a whole.

Similarly, manufacturers of capital equipment like tractors and irrigation
and harvesting equipment depend upon the realization of produce during
good times to get farmers interested in making additional investments in
modern farming practices. Demand management must predict and capture
such opportunities and ensure product availability and quick reach to the
markets. More specifically, from the manufacturing process perspective,
demand management is a key input for resource, material, manufacturing,
and distribution planning,

2. Supply chain planning: As may be observed from the demand management
perspective, the planning process assumes greater importance for supply
chain network partners in achieving targeted agriculture input movements.
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The production systems of supply chain partners need to be synchronized
with demand patterns, storage needs, and transportation networks at efficient
costs. This is mainly to ensure that the farmers who are the end customers in
this network realize value from different role agents. The big challenge with
the planning process is synchronization of roles and responsibilities among
players so that farmers get whatever they need on time at the level of service
expected.
. Supplier relationship management: Sourcing process is an enabler for effec-
tively serving the customer demand, the customer in this context being the
farming community and the government. Sourcing assumes greater impor-
tance as a number of input materials such as fertilizer is regulated. In fact,
inadequate water availability is one of the key constraints in India, and
demand for irrigation pumps is a function of water distribution in different
territories in the federal system. Supplier relationship management in certain
cases, such as tractors and capital equipment for the agriculture sector, is
more in line with the automotive industry, where the suppliers are tapped for
strategic, critical, and bulk components and accordingly, relationships get
defined. When it is a strategic component supplier, the relationship is such
that interaction is more frequent, and is sharing- and partnering-oriented for
mutual benefits. When it is a question of critical components, then again, the
relationship is highly interactive and proactive, resulting in sharing of tech-
nology and growth plans. When the purchases are for bulk values, the firm
encourages competitive buying so that the value realized is the highest for the
customers.

In most of the cases pertaining to agricultural inputs, sourcing requires
intense plan synchronization and the ability to work closely with the sourcing
agents.

. The manufacturing function involves supply chain activities in the agribusi-

ness input sector, which would critically influence the performance of the

sector.

a. Oneactivity is the choice of location of the plantand of regional distribution
centres for the produce, so that the desired service level (responsiveness)
and costs can be managed. For example, a fertilizer or tractor plant that
requires huge capital investment is normally located in a centralized loca-
tion, and the farmer community is served through regional distribution
centres. On the other hand, hybrid seed plants can be spread in scattered
locations and distributed through carry and forward agents.

b. Contract manufacture of inputs and delivery of service inputs are other
important strategies deployed by firms and individual entrepreneurs,
especially those who offer agricultural input services and products like
organic manure, certified seeds, and so on. This strategy requires ensur-
ing of the uniform quality of products provided by all players, and local-
ization to the demands of the environment.
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c. Manufacturing of inputs like fertilizer and machinery like tractors will
have to be carried out throughout the year, whereas demand, as mentioned
earlier, arises in spikes. This requires effective management of inventory
and optimization of inventory, transportation, and production costs.

5. Distribution management of the input sector is another key challenge for pro-
cessors and manufacturers. For example, a fertilizer plant may sell its output
in over an 800 km radius in India. This being a bulk commodity that has
to be sold in interior lands across villages, distribution management poses a
challenge. The Government of India (GOI) has fertilizer under regulatory
management, where prices as well as freight cost equalization pools are in
practice. If a company has to earn normal profits as determined by the GOI, it
must operate efficiently at or above the level dictated by the norms prescribed
by the regulatory agency. This is true for any agriculture input, because of the
widely disbursed consumption centres and poor infrastructure.

6. Returns management in the agriculture input sector poses unique challenges.
Returns in case of machinery is more to do with post-sale service and the
ability to provide quick spares and service support to keep equipment opera-
tional at locations far away from service centres. Similarly, in case of inputs
like fertilizers and pesticides, redistribution by withdrawal from one location
to the other is possible. Further, withdrawal of certain other inputs from the
market is also possible, as in the case of certified seeds.

Thus, input processing and manufacturing in the agribusiness input sector offer
opportunities for a supply chain analyst to constantly assess the goals of efficiency
of the supply chain in terms of cost for a desired high level of responsiveness.

It may be useful to mention here the use of mechanical equipment in harvesting
and the resulting growth of the industry. There has been increasing usage of mechani-
cal equipment like tillage equipment, harrows, sowing equipment, plant protection
equipment and irrigation equipment for different crops and fields; we are not discussing
these issues, as they are still evolving in India. Further, these issues require technical
discussions rather than economic discussions from the supply chain perspective. We
encourage readers to refer to agricultural engineering papers for this purpose. With
regard to harvesting equipment, it is increasingly being tried out in the harvesting of
paddy, wheat, cotton, tea, sugarcane, and other crops. In Maharashtra, the relevant
government departments and the sugar industry have collaborated in attempts to use
mechanical harvesters for sugarcane due to the decreasing availability of cane harvesting
labour, and also because of the economy associated with using mechanical harvesters.

Manual cane harvesting involves hard labour, with high energy demand.
A group of 15 labourers deploying their best efforts can harvest about six tonnes
a day, and thus, for an acre of land, which could yield about 40 tonnes, they may
take about six to seven days. The sugarcane harvester is a large mobile machine
weighing about eight tonnes. It can cut about 120 tonnes of sugarcane in 16 hours.
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It costs about ¥265 to cut one tonne of sugarcane with a harvester, while the man-
ual cost is about ¥322 per tonne (Exhibit 2.1). It is more important to note that
the time efficiency of harvesters and the non-availability of labourers determine the
push towards mechanization. The exhibit below highlights these factors.

Exhibit 2.1 Mechanization of
Sugarcane Harvesting Encouraged

The Maharashtra government has proposed to give subsidies
to cooperative sugar mills and farmers from the fiscal year
2011-2012 for purchase of sugarcane harvesters. This is mainly
to tide over acute labour shortage. In 2006, about 10 lakh
labourers were available. However, in 20112012, it was
reported that their number had dwindled to about five lakhs.
Cutting sugarcane is a very strenuous task, and therefore, not
many labourers opt for it.

There are positive economics to deploying mechanical
harvesters. A harvester can cut about 120 tonnes of sugarcane
in 16 hours. It costs about 265 to cut a tonne of sugarcane
with a harvester, while the manual cost is about %322 per
tonne. It is estimated that by 2014, about 450 harvesters cost-
ing over %450 crore will be acquired in the state. The state
government has already approached the central government
with a %100-crore subsidy plan proposal. However, under
the Rashtriya Krishi Vikas Yojana of the Union Ministry of
Agriculture, about %50 crores has been sanctioned. The
cost of a harvester is about %1 crore, and if the govern-
ment subsidy is given for 50%, a farmer has to invest only
%50 lakhs. For the machines, the normal payback period is
about eight years, but due to the subsidy, the payback time
has been halved.

Source: Wadke, R., The Hindu Business Line, Aug. 25, 2011.

One may note that paddy and wheat harvesting are also attracting mechaniza-
tion due to labour shortages. Increasingly, a lot of investment is going into mecha-
nization of irrigation (using drip irrigation mechanisms), especially for cultivating
grapes and oranges. Again, Maharashtra, which is the leading producer of both
crops, is leading in investments. Thus, mechanization for production and harvest-
ing is likely to continue to go up in India in the years to come. This will encourage
manufacture of such equipment.
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2.4.2 Supply Chain Goals

Efficiency is primarily measured by the internal measures of supply chains, namely,
cost factors and asset utilization; responsiveness is the main supply chain goal,
which is expected to be realized across the supply chain network. In the agribusi-
ness input industry, these goals assume paramount importance. Responsiveness is
the key for input management, especially for farm level production-driven supply
chains. This is more so in a monsoon-dependent agrarian economy with large tracts
of arid land that depend on rain. Inputs such as seeds, pesticides, fertilizers, human
effort and capital equipment are likely to create pressure in terms of demand for
these inputs and expectations regarding responsiveness. However, the input pro-
viders will have to consider cost dynamics and raise produce under certain logical
estimates. The challenge in the industry is to balance the divergent demands of
supply chain goals.

In India, dry land farming activities for produce such as oilseeds and cotton
increase depend upon the abundance of the monsoons. India frequently experi-
ences volatile monsoon behaviour, impacting crop plantation and growth of pro-
duce. Unfavourable monsoons have an adverse effect on supply chains, especially
on input providers, as demand for inputs such as fertilizers, pesticides and other
agrochemicals drops.

Exhibit 2.2 reflects a case study in 2011 in Gujarat, where land areas under
oilseed cultivation increased substantially, increasing demand for farm inputs and
throwing supply chains out of gear. Only those input provider firms which are agile
and able to respond adequately to such unexpected developments can be successful.
Many small players and intermediaries act without perspective, and work on the
silo principle of maximizing their own local profits. Thus, the agricultural inputs
sector faces the problem of delicately balancing its supply chain goals of efficiency
and responsiveness.

Exhibit 2.2 Groundnut Production Estimated
to Surge in 2011 Summer in India

A council consisting of the Indian Oilseeds and Produce
Export Promotion Council (IOPEPC) and Junagadh Agriculture
University (JAU) conducted a crop survey in various parts of
Guijarat between May 7 and 13, 2011, and estimated that the
summer groundnut production in Gujarat would be around
2.71 lakh tonnes, as against 1.29 lakh tonne in 2010—an
increase of 110%. The production of sesame during the period
was estimated to surge by 37.5% to 55,000 tonnes. Total area
under groundnut cultivation in Gujarat during the 2011 kharif
season increased from 68,000 hectares to 1.21 lakh hectares
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due to sufficient availability of irrigation water. The survey
also mentions that groundnut yield increased to 2,430 kg per
hectare from 1,900 kg the previous year.

Source: Dave, V. Groundnut production to rise this summer.
Business Standard, May 16, 2011.

The experience with agricultural inputs for the processing sector is similar. The
challenges of meeting efficiency and responsiveness targets are compounded by the
vagaries of nature and uncertainty in produce markets. For example, as shown
in Exhibit 2.2, when groundnut sowing is extensive, operators like process firms
plan for bumper harvests and boost their capacities for procurement, processing,
and working capital to handle the larger volumes anticipated. If one considers the
figures, the system needs to show a flexibility of more than 20% in resources, which
is quite a challenge. With such a degree of adjustment required, efficiency may
not be ideal. The focus would be on handling the increased volumes; otherwise, it
would have an adverse effect on the farm produce economy.

2.4.3 Push versus Pull

In supply chains, the push strategy is one where the supply chain is organized in
anticipation of demand or customer orders. Such a situation mainly depicts the
speculative character of a supply chain, where production and stocking happen on
the basis of demand forecasts. This process would be driven more by economies
of scale in operations and for low-value items. For example, popular models of
tractors are produced in India on the basis of demand estimates. The tractors pro-
duced lie in stock, awaiting customer orders. This is also the case with respect to
seeds production and distribution. In the case of agricultural processing, the push
strategy is more prevalent. For example, a sugar manufacturing company will have
to intensively plan all its activities based on the push strategy. Sugar is produced
during six to eight months of the year, and output is released for sale over non-
productive months, too. Hence, the supply of inputs, namely cane, needs to be
planned well ahead.

In contrast to the push strategy, the pull strategy in supply chains is organized
to serve customers on the initiation of demand. The concept of “pull” in supply
chains is about the execution of processes in response to customer orders. This con-
cept is reactive, but enables value creation to customers by allowing flexible config-
uration of products. The advantage to the focal organization in this process is that
it reduces its finished goods inventory by postponement. For example, the demand
for seeds for plantations, especially in the case of dry land farming, is based on the
pull strategy, which comes into effect after the arrival of monsoon. Similarly, the
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demand for capital equipment services as well as labour and inputs could be based
on cropping and growth patterns. Normally, a pull-based supply chain allows the
focal organization to provide customers with flexibility in selecting inputs. At the
same time, the pull factor works by enabling the focal organization to manage its
inventory better.

However, it is important to understand the boundaries of push and pull in any
supply chain network. Push and pull processes are useful in reaching strategic deci-
sions relating to supply chain design, as the planner gets a more global view of how
supply chain processes relate to customer orders. Based on such a global view, facil-
ity locations, which could be split or consolidated, and other facets of the supply
chain can be designed.

2.5 Supply Chain Drivers

In this chapter, we have so far discussed the role of supply chain drivers namely
facilities, inventory, transportation, sourcing and information technology impact-
ing the performance of inputs industry.

2.5.1 Facility

Facility management for the agricultural inputs sector is an important aspect of
supply chain drivers. When one looks at any facility, its various forms need to
be analysed. One aspect is with respect to manufacturing, process, and resource
endowment, and the other is about creating storage spaces such as warehouses and
regional distribution centres, especially with respect to input management.

In the case of a seed multiplication plant for cereals and other large crop bases
where seed processing is to be centralized, the facility-related decision would hinge
on whether to locate centrally or be driven by location economics and distribute
low weight/volume material like seeds through distribution networks. The situa-
tion would remain true in the case of crop protection chemicals like pesticides.
However, centralized locations would not necessarily be the criteria for industries
dealing in certain other inputs, such as fertilizers and tractors. Though these plants
are expected to use economies of scale in production, they tend to be located where
there is maximum cost economy from perspectives of capital and operations. One
may observe that some of the plants have skewed locations for a variety of reasons.

It may be useful to highlight an agricultural equipment manufacturing com-
pany and its facility. Tractors and Farm Equipments Ltd (TAFE), a tractor manu-
facturer, has four plants in India at Mandideep (Bhopal), Kalladipatti (Madurai),
Doddaballapur (Bangalore) and Chennai, as well as a new overseas plant in Turkey.
The Mandideep plant came up in 2005, when TAFE acquired Eicher’s tractor
business. The company manufactures the Eicher brand of tractors at this plant,
diesel engines at its plant at Alwar, and transmission components at Parwanoo.
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TAFE’s success can be measured terms of its performance, in terms of revenue
growth and production volumes. TAFE’s turnover, at ¥86 crore in 1985, had risen
to ¥5,800 crore by 2010-2011. TAFE is the second biggest tractor company in
India, after Mahindra Tractors. It is the third biggest in the world, after Mahindra
and the US-based John Deere. From around 4000 tractors a year in 1985, the group
now manufactures 120,000 units annually (Business Today, September 2011).

TAFE holds a market share of 22% excluding the Eicher brand; with Eicher,
it holds about 28%. If one looks at India’s tractor market, northern states such as
Uttar Pradesh, Punjab and Haryana, western states such as Rajasthan, Gujarat and
Madhya Pradesh and southern states like Andhra Pradesh dominate sales. With its
major plant location in the southern part of India, namely Madurai in Tamil Nadu,
TAFE was able to rise to the position of being second in market share. This was
possible in spite of its factory locations being skewed, mainly because of its dealer
network and distribution management. A well-designed distribution network that is
part of its facilities has helped it achieve success in business. Thus, one may conclude
that the management of manufacturing locations and distribution networks, espe-
cially nodes and flows to distribution points, can define the success of a supply chain.

2.5.2 Inventory

Another important supply chain driver is inventory management. In the agribusi-
ness input industry, inventory would play a significant role, as inputs are used for
producing agricultural produce during the season. In India, agriculture is carried
out during two seasons, namely, the kharif and the rabi seasons. Kharif season is
after first rains of south-west monsoon in India, which is in June-July and harvest
happens in September and October. Rabi season starts after the kbarif season and
more popularly termed winter crop with plantation in November and harvest in
February/March. Cultivation is triggered by the onset of the monsoon. Inputs such
as seeds and capital equipment and preparatory farm equipment would be required
at the initiation of crop farming. As the crop firms up, farmers would need fertil-
izers, crop nutrients, and pesticides. Later, farmers would need farmer extension
support services, harvesting support, and support in reaching the markets. All these
activities require an effective inventory management policy across the supply chain.
The players deploy inventory concepts such as cycle inventory, safety inventory,
seasonal inventory, and pipeline inventory. Inventory could be in the form of raw
material, work in progress, or finished goods.

Cycle inventory is the average inventory that builds up within the supply chain,
because a supply chain stage either produces or purchases in lots that are larger in
volume than the demands of customers. Raw materials, components, and parts
are required for production. The cycle plays a crucial role in keeping the produc-
tion process continuous. Raw materials and work-in-progress inventories are a
major part of the production-related inventory. This works even in the agribusiness
input sector. Fertilizers typically work on building cycle inventories, as they are
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moved along a distribution network before they reach the farming community.
Similarly, many other farm inputs such as seeds, micronutrients, and crop protec-
tion chemicals move through a distribution network requiring effective planning
and management of cycle inventory.

Cycle inventories are “held primarily to take advantage of economies of scale in
the supply chain. Supply chain costs are influenced by lot size. The primary role of
the cycle inventory is to allow different stages to purchase products in lot sizes that
minimize the sum of material, ordering, and holding costs. Ideally, cycle inventory
decisions should consider costs across the entire supply chain, but in practice, each
stage generally makes its own supply chain decisions, increasing total cycle inven-
tory and total costs in the supply chain” (Chandrasekaran, 2010). The problem is
compounded by multi-level intermediaries, with varying sizes and significant dif-
ferences in negotiating power.

On the other hand, the safety inventory is an inventory carried for the purpose
of satisfying demand that exceeds the amount forecast for a given period. Inventory
is carried based on forecasts of demand, and forecasts are rarely accurate. In the
agriculture sector, as noticed in Exhibit 2.1, demand for inputs like seeds surges
under exceptional monsoon conditions. At such times, when demand is higher,
there are lost sales if the product is not available along the distribution network.

Similarly, in the agricultural inputs equipment industry, it is important to stock
critical components, as failures cannot be scientifically predicted. Breakdowns
during peak operating seasons can have negative consequences. In order to avoid
customer service problems and the hidden costs of unavailable components, com-
panies hold safety stocks. This provides a cushion against uncertainties in demand,
lead time and supply, thereby ensuring that operations are not disrupted.

The term, “seasonal inventory” refers to inventory that is used to absorb uneven
rates of demand or supply that agribusinesses face. Manufacturers of seeds, fertil-
izers, nutrients, and crop protection chemicals in India experience seasonality in
sale, with peaks around monsoon time—either the south-west monsoon or the
north-east monsoon. If there is no stock in stock-keeping units (SKUs) during this
period, the firm may lose market share. Hence, holding seasonal inventory helps in
evening out volatility in demand and supply. A focal firm may stock up on SKUs to
meet seasonality-related fluctuations.

In contrast to the seasonal inventory, the pipeline inventory, or inven-
tory in transit, refers to inventory moving from one node to another
in the materials flow system. Materials move from suppliers to a plant,
from the plant to a distribution centre or customer, and from distri-
bution centre to a retailer. Pipeline inventory consists of orders that
have been placed but not yet fulfilled. This can be reduced by reducing
stocking locations, improving materials handling and avoiding delays
in distribution. However, such a strategy is difficult in many consum-
ables input segments of the agribusiness sector (Chandrasekaran, 2010).
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Farm sector inventory issues are more to do with estimating demand and man-
aging stocks across the distribution channel for effecting sales at appropriate times.
Another critical challenge is the availability of the right SKUs in the required
quantity, especially in case of seeds and crop protection. The agribusiness input
sector has a varied and proliferate demand for SKUs in different locations, with
a tendency to support its ultimate customers in the chain, namely, the farming
community.

Another aspect of inventory management in the agribusiness input sector is
the obsolescence of input material because of lapse of recommended useful period
of life, loss of demand, and variance in demand estimation. These issues are quite
normal, and business practices require building of inventory across the chain. The
issue is: how does one handle unsold inventory or manage returns with respect to
the focal firm? Generally, firms rely on the demand estimates and use extension
staff to closely coordinate the information flow. Diverting products to relevant
locations and quickly reprocessing before expiry are some of the practices deployed.
There is a substantial cost incurred, as loss of goods due to expiry of useful life is
provided for.

This leads to a discussion on the cost of managing inventory in the agribusiness
sector. Discussions on inventory cost also include the holding cost, namely, financing
costs such as interest on capital, obsolescence, warehousing at the institutional level,
and so on. Depending upon the nature of the input industry, these costs would vary.
For example, in the case of fertilizer, the inventory holding cost could be significant,
as firms need to carry substantial stock to meet surges in seasonal demand.

In the case of seed crops like sugarcane, the work-in-progress inventory is criti-
cal, as the seed crop takes almost seven months to harvest. Cane cultivation is
coordinated by cane department of sugar plants, which promotes cropping for
registering acreage under commercial production. At the farm level, farmers hold
work-in-progress inventory in the field, incurring substantial commercial risk.
There must be a commercial crop plantation plan under which seed cane must be
harvested and inventory needs to be monetized.

On the other hand, many other crops may have different approaches. A firm
generally produces its crop seeds one year ahead. Kharifseeds for a given season are
produced in the previous kharif season, and the same practice applies for rabi seeds.
However, there have been discussions exploring the feasibility of producing seed
during the kharif'season and selling it for the 7abi season if the seed variety permits
cropping in both seasons. Further, the possibility also exists of producing seed in
the early (kbarif or rabi) season and selling it in the late (kharif or rabi) season. This
may be possible in regions where monsoon movements allow enough time to orga-
nize the processing of seeds and logistics. Though such innovative practices would
reduce inventory costs of input goods, traditional practices of carrying inventory
for a year are more common in the seed industry.

Inventory management in godowns, processing plants, and other handling
locations is very critical. As seceds are perishable, following proper inventory
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management practice is important. For example, a company may have a policy to
follow the first-in first-out (FIFO) method, though one may not be sure whether
it would be implemented effectively, considering the informal and unorganized
nature of the sector.

Thus, inventory management in the agribusiness sector, both at the farm gate
level and the processing level, brings several unique aspects and challenges.

2.5.3 Transportation

Transportation management is another supply chain driver that could impact the
agribusiness input sector. As mentioned in the previous chapter, agricultural inputs
have the characteristics of bulkiness, perishability, and seasonality, which create
challenges for transport management. Over and above these characteristics, the
agribusiness input sector suffers often from the need to be cost-effective, as Indian
farmers are afflicted by low income and poor savings. Farming is undertaken as a
compelling economic activity, which may not necessarily pay back decent returns.
In fact, apart from the rising issues with respect to the socio-economic aspects of
agriculture input management, one will have to probe matters from the supply
chain perspective, namely, are firms in the supply chain truly working on an equi-
table partnering mode, such that that every player’s time, efforts, and resources are
fairly compensated for? This would be an important perspective while understand-
ing transportation management aspects relating to the agribusiness inputs sector.

The transportation network is influenced by the distribution network for the
product. Here, one may be looking more at outbound challenges that become
inbound issues at the next stage of the supply chain. In the case of the seeds mar-
ket, the transportation issue is not that challenging when farmers buy local seeds,
except in the case of products that are bulky and perishable. Such products may
include seed plants for plantations or cane. More often, farmers manage these chal-
lenges through better planning and use of local market vehicles.

Branded and labelled seeds are distributed through the channel partners.
In such a network, these movements can be handled in the form of small parcels
up to the last mile. Between the manufacturing unit and the warehouse, they will
move in full truck loads. Then, between the warehouse and distribution points such
as preferred dealers and stockists, they may move in trucks on the milk run. Only
in case of sudden unexpected demand they would be moved in quantities lesser
than truck loads, or through parcel services.

If one looks at transportation network challenges for a bulk product like cane
for the sugar industry and fertilizer, the situation may be different.

In the case of the sugar industry, seed cane movement is mostly localized, as
the material for planting has to be procured from within a geographical area of
radius 50-100 km. The challenge lies in planning and scheduling of seed cane
for plantation. Farmers mostly use their own transport like tractors for this pur-
pose. For requirements involving large volumes and long distances, they also use
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trucks. Coordination with seed cane farmers, plantation fields, labourers, and
transport operators becomes critical in this operation. Any delay in handling
caused by the failure to by any of the parties to show up can lead to a variance in
the planned schedule, and to activity that may lead to poor supply chain network
performance. Apart from seed cane, other transportation and distribution man-
agement of other inputs such as fertilizers, crop nutrients, and crop protection
also plays a significant role.

In the fertilizer business, delivering the product through the right mode to
the right customer at the right time, right cost, and right quality matters most.
Appendix 2.1 explains in detail, the transportation challenges of a fertilizer manu-
facturing firm, using an assumed name.

Transportation problems associated with choice of mode, location of primary
movement points, and management of normative and actual transportation costs are
common challenges in any manufacturing set-up that has to market its products to
the interior parts of the country. In the case of a number of fertilizer companies in
India, transportation costs play a very significant role in the profitability of the firms.
Further, there has been increasing pressure on the country’s economic policy mak-
ers to reduce subsidies on fertilizer. However, at the firm level, a logistical trade-off
needs to be achieved for improving operational efficiency, coupled with warehouse
and inventory costs. Decisions based on the results of an evaluation of transporta-
tion options would also have a considerable impact on the procurement process.

In any agribusiness input sector, the supply chain manager would constantly
be evaluating the cost comparisons of the various options for transporting goods
from stock points to consumption points. The manager would also be giving
thought to the extent of spill over of stock possible during the peak period, and its
associated cost.

If one looks at an input like pesticide, companies may not have an extended
retail presence; instead, they may depend upon on a network of dealers, distribu-
tors, and preferred dealers to service the demand. The sales organization is made up
of independent operations in different zones (typically, the country is divided into
four zones), with states divided into regions and districts into territories. SKUs are
transported from the manufacturing plants to warehouses (regional distribution
centres), which are at times managed by carrying and forwarding agents. Much
of the transportation from the manufacturing locations to warehouses is done on
a single source—single destination—multiple product—full truckload basis. The rest
involves movement from a single source to multiple destinations on a full truck-
load basis. From the warehouses, the material is usually moved to the distributors
in full-truckload milk runs. Occasionally, materials are sent as parcels to a single
destination. Distributors manage the movement of material to dealers using smaller
vehicles such as auto-rickshaws and vans.

Thus, transportation management for the agribusiness input sector is challeng-
ing, and varies widely from localized to centralized distribution involving volumes
ranging from small parcels to bulk material. It is important to understand the



58 ®m  Agribusiness Supply Chain Management

nuances of each supply chain and optimize the transportation system taking into
consideration all relevant inventory and facility decisions.

After having discussed the facility, transportation, and inventory drivers of the
logistics part of agribusiness, we may analyse other drivers, namely, procurement,
pricing, and information.

2.5.4 Sourcing

Procurement is also referred to as the sourcing and purchasing of goods and services
for commercial purposes. Every decision unit, be it a farmer or a firm, sets procure-
ment policies that govern its choice of suppliers, products, and the methods and
procedures of buying. Depending upon the size of the decision unit and the com-
plexity and level of formality of the agribusiness concern, procurement practices are
evolved in various segments.

At the farm level, sourcing decisions to many inputs and services are decided by push
factors, which is based on the availability of input to be sourced off the shelf. However,
mismatch between what is required at the field and when may not be available.

For an individual farmer, inputs that are involved in procurement decisions
include seeds, fertilizer, pesticides, plant nutrients, extension services, and labour.
Though one would think that such procurement decisions are mostly driven by the
fundamental economics of agrarian principles, group decisions also play a major
role. For example, procurement chain decisions should focus on the micro level
aspects of the geography in which the farm is located. Certain parts of one district
sometimes get more rain, while neighbouring districts or ta/uks of the same district
may not get as much rain. The supply of inputs should be planned at a micro level
by getting enough information from the field. Farmers under such circumstances
are driven by group decisions to achieve a balance between demand and supply, and
also to enjoy the benefits of contiguous farming,.

The need for contiguous farming can be better appreciated in wet crop lands
and in some dry land irrigated cropping patterns, like with sugarcane. Since farm-
ers are expected to support community goals in their villages, fields that are further
away from access roads will have to go along with those that access the roads. Given
the fact that there is a need for sharing water and optimizing efforts in crop man-
agement, including those involved in receiving inputs to and sending outputs from
the farm, contiguous farming is a compulsion. This influences procurement deci-
sions at the individual farm level, since decisions are made jointly with others in the
peer farming community. Peer groups build and improve upon relationships with
many stakeholders, such as input suppliers and extension support system providers.
This helps better handling of procurement challenges such as identifying the needs
of customers (farmers) and suppliers, choosing tools and processes to communicate
with suppliers, policies for evaluating proposals, and quotes and suppliers (pricing
aspects). It is important to note that group behaviour and systems dominate the
procurement process at the farm level. This is explained in Figure 2.1.
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Figure 2.1 Procurement decision mechanism at the farm gate level.

2.5.5 Pricing

After having discussed procurement as a driver, one may look at pricing as a supply
chain driver in the agribusiness input sector. At the farm gate level, seeds are fairly
priced on the basis of market conditions. Fertilizer is a product that in India is
highly price-sensitive and subsidized. The GOI has initiated nutrient-based sub-
sidy schemes from 2010, and is expected to reduce fertilizer subsidy over the years.
From the supply chain perspective, changes in central and state government sup-
port for fertilizer prices in form of subsidy would impact demand and supply.

Exhibit 2.3 Government Cuts
Subsidy on Fertilizer

The Union Cabinet on March 1, 2012, approved the proposal
to bring down the quantum of subsidy on decontrolled fer-
tilizers—phosphatic (P) and potassic (K)—for 2012-2013. The
proposal is to reduce subsidies on P&K fertilizers under the
Nutrient Based Subsidy (NBS) policy. However, it is unlikely to
have any adverse impact on fertilizer prices.

Due to the strengthening of the rupee and bearish global
prices, the Department of Fertilisers had recommended
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reductions in subsidies on nitrogen (N) and potassium (K),
which will be 324 a kg each for 2012-2013, with phosphate (P)
at ¥21.8 a kg. For 2011-2012, the subsidy on NPK had been
fixed at %27.15, ¥32.33, and %26.76 a kg, respectively, under
the NBS policy. The reduction in P&K fertilizer subsidies are
expected to bring down the government’s total subsidy bill by
20% in the fiscal year 2012-2013.

The subsidy bill on P&K fertilizers is estimated to be 352,000
crore, with the overall subsidy bill touching ¥90,000 crore for
the year 2011-2012. Under the NBS regime, introduced from
April 1, 2010, retail prices of 22 varieties of P&K fertilizers were
freed. The government fixes subsidies on nutrients such as
NPK, linking them to the import parity price of di-ammonium
phosphate (DAP) and muriate of potash (MoP).

The subsidy is reimbursed to fertilizer firms for selling indig-
enous or imported crop nutrients at lower prices to farmers.
This comprises a reduction in subsidy on DAP by 4,763 a
tonne and on MoP by 1,554 a tonne, a reduction of 27% and
10%, respectively. Since India imports almost its entire require-
ment of non-urea fertilizers, this reduction could help bring
down the fertilizer subsidy bill substantially.

Source: The Hindu. Govt cuts subsidy on key fertilizers. Mar.
1,2012.

Other inputs at the farm gate level include pesticides and nutrients, which are
predominantly market driven. Though irrigation and water resources are national
assets, use of which is based on water sharing and availability conditions, at the
farm level, water trading, especially of groundwater, has been taking place. Pricing
is based on local demand and supply conditions and the cost of power, which is
based on the efficiency of generators. Given the constraints in water availability,
implementing a supply chain—centric approach could be difficult, and decision
units are expected to take a silo approach.

Another important agribusiness input is agricultural labourers. In India, supply
of agricultural labourers is becoming a problem, as majority of the rural population
is no longer willing to work on demanding jobs in the field. This situation could
be the result of the impact of urbanization, with increased work opportunities in
construction and industries. Apart from these, developments in infrastructure are
also absorbing agricultural labourers.

There is an increasing tendency among rural people who offer their services
as agricultural labourers to reduce the time given by them to agricultural work,
as they are get the support of the GOI through the National Rural Employment
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Guarantee Act (Exhibit 2.4). Though assessment studies have mentioned the
positive contribution the scheme makes to the social fabric, one cannot ignore
changing cultures and the increasing apathy towards laborious agricultural labour.
This hampers agribusiness input supply chain efficiencies, and results in a lack of
supply chain orientation in the sector.

Exhibit 2.4 National Rural Employment
Guarantee Act, 2005. No. 42 of
2005 [5th September 2005]

An Act to provide for the enhancement of livelihood security
of the households in rural areas of the country by providing at
least one hundred days of guaranteed wage employment in
every financial year to every household whose adult members
volunteer to do unskilled manual work and for matters con-
nected therewith or incidental thereto.

Source: Government of India. Gazette of India, Sept. 7, 2005.

Moving forward with the discussion on pricing, we can see that agribusiness
sector farm equipment pricing is mostly decided by market dynamics. The chal-
lenge has been more severe for small and marginal farmers in using equipment that
is available on lease for tasks. These services are mainly handled by intermediaries,
and therefore, an exorbitant pricing mechanism is often followed. Farmers are com-
pelled to agree to these prices because of their compulsions to proceed with their
farming duties on critical farm calendar days.

2.5.6 Information

Information is another important driver impacting agribusiness input decisions.
It can be observed from the preceding discussions that a lot of inefficiencies occur
in the farm gate sector because of improper and inadequate information, handled
by intermediaries through local grapevines. Further, these intermediaries, who are
well entrenched in the system because of the credit mechanism, could distort infor-
mation at the farm level to suit their own purposes.

The government has been initiating a number of initiatives to promote infor-
mation dissemination over the decades. Agricultural extension service support by
governments and universities provide for the improvement of farming economies and
the aggressive posture of supply chain networks, as various parties in the network are
involved in developing and promoting new varieties, practices, and market reach.
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Agribusiness process units work closely with the government and universities to
promote commercial farming. There is a win-win approach when stakeholders col-
laborate to transfer information. Though farmers respond well to advice on farm-
ing and practices, transactional information is what is critical. AMUL ability to
provide information built on strong cohesiveness leading to competitive advantages
is an example of a successful cooperative mechanism.

Not only large corporate bodies, but also small- and medium-sized firms who
have taken up agribusiness drive such information dissemination activities on
extension services. Exhibit 2.5 provides an example of such an initiative by a
company named eFresh in Andhra Pradesh. It is important to understand the
role of information in supply chain efficiency in the agribusiness sector, which has
just as much importance as in case of manufacturing or assembly businesses like
motor cars. In fact, information is more significant in agribusiness, as it affects
the economy and livelihoods more than operational transactions like buying and
selling.

Exhibit 2.5 The Farmer Outreach Service

Srihari Kotela, a chartered accountant, has launched a service
to reach out to farmers in Andhra Pradesh. Farmers can make
a simple phone call seeking a visit by the rythu ratham, a com-
prehensive mobile information source on all aspects of farm-
ing, be it fertilizers, crop diseases, or government schemes.

According to Mr. Kotela, the concept would encourage good
agricultural practices and raise farm incomes. The company owned
by him, namely, eFresh Portal, has tied up with the Acharya N. G.
Ranga Agricultural University, the University of North Bengal, and
the Food Safety and Knowledge Network for this initiative.

Typically, the rythu ratham vehicles are equipped with
soil-testing kits, pesticide sprayers, protective gear, an LCD
projector, a computer system, training videos, and so on. The
material is shown in villages, typically in the shade of trees, on
gram sabha platforms and at panchayat offices. Farmers typi-
cally watch the demonstrations on farm-related activities very
keenly. What is really happening is that with the government
having cut down on its budget for agricultural extension activi-
ties, mainly under the auspices of the Farm Information Bureau,
which used to organise such field visits, private initiatives are
now beginning to occupy that space.

Source: The Hindu. The farmer outreach “ambulance”. Mar. 12,
2012.
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Thus, the role of supply chain drivers such as facilities, inventory, transporta-
tion, procurement, pricing, and information in bringing efficiency to the agribusi-
ness input sector is clear. There are a number of role agents such as farmers, focal
firms who could be processors, intermediaries, governments and institutions. All of
them jointly lead to supply chain profits and create value in the system. Any silos
approach leads to the kind of inefficiency that characterized the systems of the past.
Farming has been maturing over the years, but that also brings new sets of issues
that need the attention of farm managers and policy makers.

The technology, process, and people trilogy plays a significant role in defin-
ing supply chain maturity. Technology and process improvements are impacting
people in different walks of life, including agribusiness. At agribusiness process unit
levels, a number of initiatives with information systems and the use of handheld
devices have been supporting positive trends in supply chain efficiency.

In a few situations, the lack of availability of agricultural labourers and the
negative trend impacting labour availability in some areas due to the implementa-
tion of the National Rural Employment Guarantees Act have driven farmers to
consider use of advanced technology-based capital equipment for farming activities
such as sowing, fertilizing, harvesting, and even threshing of grains. This is an area
of interesting developments in input management, as it economizes usage of labour
by reducing dependence. Farmers need not necessarily buy the equipment, which in
any case would be out of the reach of most of them. They can avail of the services of
intermediaries who are dealers and operators of the required equipment in defined
territories, and provide the equipment as a service on a use and pay model. There
are cases where the dealers themselves come and perform the necessary activities
as an outsourced process. This is certainly a welcome development in terms of the
application of technology and process to overcome people-related issues. However,
the disadvantages here are the inefficient clubbing of demand for services and the
inadequate numbers of equipment in use, which deters usage at times by creating
uncertain waiting times and loss of productivity due to loss of moisture in produce,
and so on. One would expect this part of supply chains to pick up steam in the
years ahead, improving efficiency and reducing certain value losses that are preva-
lent in the current frame of operations.

2.6 Conclusion

In agribusiness, input supply chain network challenges exist both in the farm gate
segment and in produce processing unit segments. It is observed that the constituents
of a supply chain, together with the focal firm, need to work on planning, sourc-
ing, processing, and distributing processes to achieve efficiency. Further, the roles
of agents are to be synchronized, though there has been a tendency to work on
local optimization, with drops in overall system efficiencies. Procurement drivers
and information technology drivers are critically impacting efficiency, as the former
is largely an operational aspect which works on markets as well as on relationships.
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Behavioural parameters substantially impact farm gate to direct and factory gate
procurement, and also set up a balance between the cost and responsiveness of
supply chains through other drivers, namely, facilities, transportation, and inventory.
Agribusiness supply chain agents’ roles and activities are also largely regulated by
the GOI, and one needs to follow a certain framework of operations to achieve effi-
ciency. The technology, process, and people trilogy has a role to play, and adoption of
technology and matured processes are likely to benefit all concerned in the long run.

Appendix 2.1

A2.1.1 Transportation Options and Challenges
for a Fertilizer Manufacturing Firm

Source: Reproduced from N. Chandrasekaran, Supply Chain Management, with
permission of Oxford University Press, New Delhi, India.

It was the beginning of the Indian southwest monsoon in June 2009 when
Mr. J. L. Narasimha Rao was firming up his SBU level plans, committed earlier to
the corporate office in Chennai, on sale of fertilizers from his Kakinada plant in
Andhra Pradesh. Mr. Rao was a firm believer in efficient operational management
and in delivering the product to the right customer, at the right time, the right
cost, the right mode and the right quality. He believed that his logistics manage-
ment team is one of the best, and wanted to have a discussion with Mr. Sunil, his
outbound transportation manager.

A2.1.2 Indian Fertilizer Industry

India has an agriculture-based economy, with the sector and its associated indus-
tries contributing to nearly one-fourth of the country’s GDP. The fertilizer industry
is one such associated sector that has shown significant growth patterns over the
last decade. This industry in particular has been instrumental in achieving self-
sufficiency in food grain production. The GOI has also created an environment
conducive for the fertilizer business by way of subsidies/concessions to farmers and
compensation to manufacturers. The Department of Fertilizers is responsible for
policy formulation, and for promotion and development of the fertilizer indus-
try. The government’s participation in the industry has ensured success in address-
ing capacity requirements, though the sector’s efficiencies have taken backstage.
However, recent changes in government policies are aimed at sufficiently improv-
ing efficiencies in the sector. The government policies are oriented more towards
deregulating the sector, with less emphasis on the policy parameters and long-term
goals. India is one of the largest producers and consumers of fertilizers in the world.

In 2008-2009, India became the second largest consumer of fertilizer in the
world, after China. The total consumption in that year was estimated at about
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25.3 million tonnes in terms of various nutrients. The total production in that year
was estimated at 32.8 million tonnes of urea/phosphatic/SSP combined, while the
demand exceeded about 46.7 million tonnes.

The production levels of urea have ensured near self-sufficiency, while demand
for nitrogenous fertilizers is wholly met by the indigenous industry. The raw mate-
rials needed for production of phosphatic fertilizers are imported on a large scale.
The Indian fertilizer industry is, however, not completely devoid of challenges. The
policy parameters are not lucid, especially for nitrogenous and phosphatic fertiliz-
ers, which slows down the domestic capacity-building process. Limited availability
of feedstock is also forcing companies to look into joint venture options; fluctua-
tions in gas pricing are also posing a significant challenge for fertilizer companies.
The combined cost of feedstock and fuel accounts for anywhere between 60% and
80% of the total production cost, making the efficiency improvement process an
immediate imperative for the sector.

The Indian fertilizer industry earlier was dominated by public enterprises, which
still hold a major share; however, the private sector is also fast emerging, with a
high installed capacity for phosphatic fertilizers. The sector as a whole is looking
at bridging the demand—supply gap in the country, and the major players are striv-
ing towards achieving this objective. The surge in demand in the Indian fertilizer
industry on one hand, and supply uncertainty on the other, render decision making
a difficult task for all the companies; the cost—benefit ratio becomes a crucial fac-
tor. Fertilizer companies are hard pressed to take difficult decisions within a short
period.

A2.1.3 Freight Rate Management by Government

The fertilizer industry was regulated for a long time in India because of the
dynamics of the agrarian economic issues the country faces. The freight equaliza-
tion policy is essentially concerned with the equalization of freight charges, where
the short distance charges subsidize the long distance movements. The policy
essentially operated on rail fares, and road fares are also accommodated wherever
railheads are not available. In cases of combined rail and road movements, the rail
freight up to the nearest railhead is taken into consideration, and then the road
transport charges up to the terminal point are adjusted and equalized. Typically,
the way the freight equalization scheme works is that the weighted average expen-
ditures on freight, based on the expected lead distances and the corresponding
tariffs, are estimated in advance, to be added to the ex-factory price. This provides
the basis for the allocation of freight equalization fund. In the case of the fertilizer
industry, not only the freight but also the total production cost is equalized by
means of a subsidy, resulting in a price equalization account based on normative
costs and assured rates of return. Mr. Rao is constantly worried about operating
in such a regulated environment, because if the plant fails to achieve the norma-
tive basis of costs both in production and distribution, it could become a loser.
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A2.1.4 Company Background

Company XYZ is a leading company in India, manufacturing a wide range of
fertilizers, pesticides and specialty nutrients. XYZ has multi-locational produc-
tion facilities, markets its products all over India and exports pesticides to various
countries across the globe. The company has eight manufacturing units located in
the states of Andhra Pradesh, Tamil Nadu, Maharashtra, Gujarat and Jammu and
Kashmir. The company is also engaged in rural retail business in Andhra Pradesh
through its outlets, “Mana Gromor Centres.”

XYZ is among the largest phosphatic fertilizer players in India. The company
also markets phosphogypsum and sulphur pastilles. The company’s fertilizers are
sold under well-established brand names like “Gromor”, “Godavari”, “Paramfos”,
“XYZ Gold” and “XYZ Super.” XYZ has four fertilizer plants, of which two plants
are located in Visakhapatnam and Kakinada in Andhra Pradesh, and two plants
are located in and around Chennai in Tamilnadu. XYZ produces and sells phos-
phatic fertilizers of various grades, including di-ammonium phosphate (DAP) and
single super phosphate (SSP), and has a combined installed capacity of 22 lakh
tonnes of DAP/complex fertilizers and 1.32 lakh tonnes of SSP. The company’s fer-
tilizer products are also extensively marketed and sold through a network of dealers
or “Mana Gromor Centres.”

A2.1.5 Demand and Distribution Pattern

The company’s sales volume in the year ended on March 2009 was 21.62 lakh
metric tonnes (MT), which included 1.19 lakh MT of imported DAP and 0.55
lakh MT of imported MOP, compared to 21.71 lakh MT sold during the previous
year. The company has been marketing its fertilizers in 11 states, including Andhra
Pradesh, Karnataka, Maharashtra and Tamil Nadu. The production and sales of
the company’s fertilizers are highly dependent on and regulated by the availabilicy
of phosphoric acid and other raw materials.

The movements of fertilizers are strictly governed by movement orders issued
by the Indian Government, entailing higher distribution cost because of multiple
destination points. XYZ has a dominant presence in Andhra Pradesh, Tamil Nadu,
Karnataka, Chhattisgarh, and Maharashtra, and is a significant player in West
Bengal and Orrissa.

XYZ continues to invest in infrastructural facilities, including raw material ware-
houses and bagging and distribution facilities. This helps the company in improving
its capacity to handle higher volumes of both raw materials and finished goods. The
company has also made sizeable investments at its Vishakapatnam and Kakinada
plants to increase production capacity and enhance operational efficiencies. The
research and development facility at Vishakapatnam enables the company to develop
new grades of fertilizers, including water soluble fertilizers, sulphozinc, etc.
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The setting up of 407 Mana Gromor Centres across Andhra Pradesh has enabled
the company to sell its products directly to farmers, thereby reducing its depen-
dence on intermediaries, which has benefitted both the company as well as the
farmer community. This has triggered direct interaction with the farmers, some-
thing that has helped the company in developing new products to meet the specific
and customized requirements of farmers.

A2.1.6 Transportation Challenges

Mr. Sunil, the logistics and distribution manager at the Kakinada plant, is con-
fronted by various operational problems and constraints. He is primarily concerned
about the modes by which his company’s products reach end users, including those
in remote markets, and about the average times taken by those modes. Company
XYZ follows a multi-tier distribution system, as mentioned above. Sunil has to
ensure the product reaches two categories of intermediaries—dealers/stockists as
well as village retail centres (Mana Gromor Centres).

The planning for distribution of fertilizers each season is handled by the gov-
ernment to meet the seasonal demand. The manufacturer has to keep stock in
readiness at intermediate points, such as dealers and retail centres, and satisfy the
variations in demand accordingly. Company XYZ also has its individual market
strategy to align its sales objective with that of the macro level policies, resulting in
mutually beneficial outputs.

Table A2.1 below shows the month-wise sales of ammonium phosphatic fertil-
izers during the year 2008-2009.

As mentioned in Table A2.1, the total sale of ammonium phosphatic fertilizers
for the year was 1.4 MT. The demand went up in the months of July—September and
November—January and therefore, sales are higher during these periods. During
the months of July—September, the demand stems primarily from the £barif season,
and the demand during the months of November to January is due to the 726i sea-
son. It is advisable to have buffer stocks during the months preceding and following
the peak seasons to accommodate sudden upsurges in demand.

The fertilizer is transported from Kakinada to various places that fall within the
800 km radius. Table A2.1 above gives the month-wise distribution plan for fertil-
izer from the XYZ plant. Every district within the 800 km radius has at least three
stocking points. This is close to the rake point in the district for fertilizer.

The practice has been to transport the fertilizer by road if the distance from
Kakinada is within 400 km and by rail if the distance is beyond 400 km. The
loading factor varies significantly with road and rail. A normal truck can carry up
to nine tonnes. In the case of rail transportation, fertilizer movement is achieved
using rakes only. A—A broad gauge covered wagon has a capacity of 2,500 to
2,700 MT, while an open wagon carries up to 3,000 MT. A metre gauge wagon
carries between 700 and 800 MT. XYZ has been moving broad gauge rakes with an
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Table A2.1 Distribution Plan for Ammonium
Phosphatic Fertilizer

Quantity of Ammonium

Phosphatic Fertilizers (000 tons) % of Qty Qty 000
Moved Month Wise Sold Tonnes
Apr 2 29
May 2 29
June 3 44
Jul 10 146
Aug 13 190
Sep 15 219
Oct 6 88
Nov 15 219
Dec 15 219
Jan 12 175
Feb 5 73
Mar 2 29
Total 100 1460

average load of 2,600 MT. These are the current operation conditions under which
Sunil has been making his transportation decisions.

A2.1.7 Movement by Rail

Sunil has to liaise with the railway officials on a continuous basis to ensure rake
availability, and he also needs to address full load requirements so as to achieve
optimum benefit from the nominal cost of rail transportation. The production
capacity at the Kakinada plant needs to be matched with the demand of the dis-
tricts around Kakinada within a 800 km radius. While road transportation is faster,
more efficient and easily accessible, the trucking industry in general poses certain
challenges, such as complex documentation procedures and a higher cost per tonne
compared to rail transport.

It may be noted here that the GOI offers primary movement by rail at actual
cost and secondary movement by road subject to certain limits in reimbursement,
like ¥200-300 per tonne. This would be a case of favouring rail transportation.
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However, what is more important is to peg indirect costs such as ordering time cost
and coordination cost.

The demand uncertainty needs to be met by opting for road transportation even
when distances are greater than 400 km. This is because with rail transportation,
rake availability needs to be confirmed and booked at least one week prior to the
date of loading. Full wagon load conditions also need to be considered. This makes
road transport more viable for smaller shipments to be delivered on a short notice
period. Road transport service providers, however, operate in an unorganized envi-
ronment, and Sunil needs to choose an appropriate transporter who will provide
high service quality at a nominal cost.

The time taken for supply of rakes after placing a request with the railways is
between one and five days. The turnaround time for rake load is between five and
six days. The same distance when covered by road transport takes only three to
four days. During the peak season, both road and rail capacities are fully utilized.
In case of delay, backup storage needs to be arranged with the warehouse manager,
since the stocking of other finished products such as pesticides and specialty nutri-
ents also increases during the same period. The loading of products is possible only
between 6 a.m. and 9 p.m. at the factory warehouse.

A2.1.8 Trade-Offs

While reliability of supply is a crucial factor in the distribution of fertilizers, the
inventory transportation balance needs to be maintained at an optimal level so as to
ensure the operational efficiency of the company. Sunil is faced with the challenge
of revisiting his company’s existing transportation plan and schedule and reducing
the cost of operations, while maintaining an on-time delivery schedule to all the
accessible districts. Demand information is given to the factory on a weekly basis;
loading can be consolidated on a fortnightly or monthly basis depending on the
distribution pattern, availability of road and rail capacity and cost of operations.

Sunil should also address the manpower requirements for loading of trucks
directly for dispatch and for transportation to the railhead loading station.
Labourers work in eight-hour shifts and during peak season, they work in two con-
secutive shifts. Two labourers are needed to load a nine-tonne truck. Sunil needs to
tie up with road transporters occasionally to deliver cargo to the railhead loading
station. On an average, 25 labourers are available to work in each shift.

Sunil is also given the option of outsourcing his transportation requirements
to a third party logistics service provider. The service provider has the capabilities
of providing packaging, scheduling, booking of appropriate modes of transport,
and delivering goods as requested by Sunil. However, the cost of these services will
be higher than the cost of conducting them in-house. By developing a long-term
relationship with the service provider, cost benefits could be accrued over the years
to come.
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The transportation trade-off problem described above is a common challenge
in any manufacturing setup that has to market products to interior parts of the
country. The reliability of supply and availability of fertilizers are highly critical
issues, since the agricultural sector is the backbone of the country’s growth, and its
products are highly seasonal. Rail is generally the preferred mode of transport for
bulk commodities like fertilizers, with a lower cost of transportation, though there
are constraints such as specific destinations and loading problems. Road transpor-
tation is more flexible and less time consuming than rail transportation, but comes
at a higher cost. Transportation decisions revolve around rake loads, as well as
road versus rail transportation benefit analysis. Till recently in India, about 73% of
fertilizer was moved by rail and 27% by road. The XYZ plant has a different move-
ment plan, as the plant is located in a fertile region where demand is concentrated
within an area at a less than 400 km radius. Here, about 50% of the fertilizer is
equally moved by road and by rail.

Sunil’s responsibility is to meticulously evaluate the various options available
for transportation, including outsourcing to a third party logistics service provider,
deriving cost—benefit analyses and then making modal choice decisions. He also
needs to take into account storage considerations during the peak seasons. The
costs of primary and secondary movement versus storage costs need to be carefully
evaluated, and appropriate decisions made. These decisions should most impor-
tantly take into account the seasonal nature of demand, and should be such that an
optimum solution for the entire year is scheduled. There are also considerations of
sudden upsurges in demand in specific locations, and hence, buffer stock would be
needed at certain storage points and retail outlets. All these costs should be taken
into account while making final decisions from the available outbound transporta-
tion options.

In the case of company XYZ, transportation cost plays a very significant role
in the final profitability of the firm. Coupled with the warehouse and inventory
costs, the logistical trade-off needs to be achieved for improving operational effi-
ciency. The result of this valuation of transportation options would also have a con-
siderable impact on the procurement process.

Discussion Points

1. Month-wise and mode-wise distribution plan

2. Budget for movement at ¥3.50 per tonne per km for road and for rail at 50%
of the road cost, as it is subsidized

3. Highlight distribution challenges considering demand spikes

4. What would be the benefits of using a third party logistics service provider?
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Notes

1. This case is for academic discussions only, and is not fully reflective of the
actual policy environment in India.

2. 'The case was first written about and published by N. Chandrasekaran, Supply
Chain Management, Oxford University Press of India, 2010, and has been
revised now. Reprinted with permission of Oxford University Press of India.
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Chapter 3

Farm Output: Market
Intermediaries’

ObjeCTIve

In this chapter, various distribution options for farm output, such as
directly from farm gate to consumer, wholesalers and other intermediaries,
including mandis and auction centres, cooperatives and public agencies,
and processors of farm output are discussed. The role of government agen-
cies and organized players and challenges faced by them in managing their
supply chains also are covered in the discussion.

3.1 Introduction

Marketing of agricultural produce is a crucial aspect of agribusiness, as it can
significantly impact the two goals of supply chains: cost and responsiveness. The
responsiveness is measured in terms of the speed with which produce reaches
customers. There are a number of factors that influence the distribution chan-
nel of agricultural produce. These could include product bulkiness, perishability,
seasonality, inadequate infrastructure, low market links at the farmer level and
multiple intermediations because of poor structuring of financial flows. In spite of
these constraints, the outbound movement of agricultural produce has been closely

" This chapter is reprinted from Chandrasekaran, N. Supply Chain Management. New Delhi:
Oxford University Press India, 2010. With permission.
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monitored by various interested groups such as the government for ensuring food
availability and its security, farmers, consumers who are members of the general
public, businesses, policy analysts and the media.

In this chapter, we analyse the various channels through which agricultural
produce reaches the market, the challenges faced by supply chains and the various
ways to improve supply chain objectives, so that the rewards for all constituents in
the system are understood and achieved.

3.2 Trends in Output

The production of agricultural produce has increased over the years. Table 3.1 pro-
vides data on growth in agricultural production, Table 3.2 gives growth data for
fish production in India and Table 3.3 reflects the data on the all-India production
of milk, eggs and wool.

It may be observed from Table 3.1 that production of the major crops in India is
growing, but not consistently. There have been years when agricultural production
has dropped significantly, as in the case of pulses and coarse cereals in 2011-2012.

In the case of commercial crops, other than cotton, crops such as sugarcane, oil-
seeds, jute and mesta have had fluctuating trends. Except for sugarcane, the other
crops would directly impact trade of the produce. In India, most of the sugarcane
harvested goes into production of plantation white sugar. However, during years
of low production, intermediaries actively try to divert cane to low-end processes
like manufacture of jaggery and kbandsari, which are used as sweetening agents,
especially in North India, for beverages.

It may be observed from Table 3.2 on fish production in India that marine
production has recorded a sluggish increase over the decades. During the period
2000-2001 to 2009-2010, it grew from 28.11 lakh tonnes to 29.89 lakh tonnes.
However, inland fish production has grown significantly, especially between 2000
and 2011, from 28.45 lakh tonnes to 48.62 lakh tonnes.

Similarly, Table 3.3 depicts the significant growth in milk production and egg
production between 2000 and 2010. However, wool production has been sluggish
during this period.

This kind of agriculture and allied products growth is bound to have a signifi-
cant impact on marketing channels.

3.3 Marketing Channels

It may be relevant here to mention that the output marketing system has evolved
over centuries. A number of changes have happened in recent times, especially
after the country’s independence, with the planned development of various sectors.
The government has not only focused on agricultural policies but also on financial
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Table 3.2 Fish Production in India

In Lakh Tonnes
Year Marine Inland Total
1950-1951 5.34 2.18 7.52
1960-1961 8.80 2.80 11.60
1970-1971 10.86 6.70 17.56
1980-1981 15.55 8.87 24.42
1990-1991 23.00 15.36 38.36
2000-2001 28.11 28.45 56.56
2001-2002 28.30 31.26 59.56
2002-2003 29.90 32.10 62.00
2003-2004 29.41 34.58 63.99
2004-2005 27.79 35.25 63.05
2005-2006 28.16 37.56 65.72
2006-2007 30.24 38.45 68.69
2007-2008 29.19 42.07 71.26
2008-2009 29.78 46.38 76.16
2009-2010 29.89 48.62 78.51

Source: Department of Animal Husbandry, Dairying and Fisheries,
Government of India.

systems, public policies like the Essential Commodities Act and public distribution
systems, infrastructure and protection to a few agro-based industries, which would
all have impacted the reach of agricultural output market.

Marketing channels for agricultural products can be grouped under the follow-
ing classifications:

1. Direct to consumer and through the market
2. Through wholesalers and intermediaries

3. Through public agencies or cooperatives

4. Through processors

3.3.1 Direct to Consumer

The marketable surplus that moves directly from the farmers to consumers is a
small portion of the total market. It is estimated that this segment would constitute
about 1%-2% of the marketable surplus. Over the years, this figure has improved
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Table 3.3 All India Production of Milk, Eggs and Wool

Milk (million | Eggs (billion Wool
Year tonnes) units) (million kg)
1990-1991 53.9 21.1 41.2
2000-2001 80.6 36.6 48.4
2001-2002 84.4 38.7 495
2002-2003 86.2 39.8 50.5
2003-2004 88.1 40.4 48.5
2004-2005 92.5 45.2 44.6
2005-2006 97.1 46.2 44.9
2006-2007 100.9 50.7 45.1
2007-2008 104.8 53.6 44.0
2008-2009 108.6 554 429
2009-2010 112.5 59.8 43.2

Source: Department of Animal Husbandry, Dairying and Fisheries,
Government of India.

only marginally. For marketable surplus from rural India that is directly reaching
the market, we need to evaluate the following points:

1. A large number of land owners and agricultural producers are small and mar-
ginal farmers, and most of them do not generate adequate marketable sur-
plus. Many of them have supplementary livelihood sources and benefit from
many schemes for generating economic value.

India has increased its marketable surplus of agricultural products from
11 million tonnes in 1950-1951 to more than 200 million tonnes of cereals
by 2011-2012. But according to an estimate, small farm produce accounts
for nearly 41% of total food grains produced. Rice accounts for 49%, wheat
for 40%, coarse cereals for 29% and pulses for 27%. Over 50% of fruits and
vegetables are grown on small farms.

2. Medium-sized farmers and producers do not have the kind of economy of
scale that would enable them to reach markets directly, and hence, they
are dependent on intermediaries. Although this trend is likely to continue
in future, the number of intermediaries may be reduced, benefiting supply
chains in select areas and produces.

3. Although a number of cooperative networks are operating, the more suc-
cessful are those that are involved with processing and marketing processed
products. Dairies may be an exception to product form change; however,
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processing is important, as the produce is highly perishable. This is mainly
because of the fact that Indian milk market is for bulk and fresh milk.

4. A small portion of large farms, especially in high-value products and meat
and fisheries, are engaged in direct marketing.

Thus, we believe that the direct marketing segment is still a small portion of the
total agricultural produce raised in India, and is not likely to change dramatically.

Then the question that arises: how would the producers and suppliers to the
agribusiness network benefit with a reasonable share of profits arising from the sup-
ply chain networks?

3.3.2 Through Wholesalers and Intermediaries

There is a massive volume of produce handled by wholesalers and intermediaries in
India. According to government sources, the private sector handles nearly 80% of
the marketable surplus in agricultural products. The intermediaries include village
traders, primary and secondary wholesalers, commission agents and also processors.

Intermediaries thrive because of the small volumes of food grain and other
agricultural products that small- and medium-sized farmers produce. Other factors
that influence the role and extent of intermediaries include the following:

The changing pattern of demand conditions, which is due to increased dispos-
able income, provides scope for wider choices; price and budget are more liberal in
certain cases.

1. Change in buying habits, such as greater frequency of buying, opting for buy-
ing from departmental stores and exclusive outlets, health consciousness and
limited ability to store at the family level, as there is an increase in the number
of nuclear families, and space is increasingly at a premium.

2. On the supply side, in an earlier era farmers did not have an understanding
of the markets, had access to inadequate data, and hence, were dependent
on intermediaries. The situation has changed dramatically, as the explosion
of media such as radio, television, private channels and Internet and their
coverage has given tremendous, easy access to data on prices, arrivals and
all other relevant information. Using these media, today farmers are able to
use intermediaries more effectively. Intermediaries also now understand that
their survival is more dependent on the value-added services they provide,
rather than their exploitation of the gifts of gaps in the market system.

3. Another important development at the supply services side is the improvement
in infrastructure such as storage, transportation and market centres. These fac-
tors, along with the access to media and information technology, act as a boon
to farmers when selling their output to intermediaries. This is because they are
now informed producers/traders of produce, reflected in the confidence with
which they can stock and sell for much better terms, rather than the hurry to
monetize that was characteristic of the earlier decades of independent India.
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4. There is an increase in linkages with distant and overseas markets, which
intermediaries enable access for agricultural produces. The focus of interme-
diaries has shifted from taking produce to the nearest market to the business
of reaching large and wide markets, where the advantages of volume and
sustainability of business are in focus.

5. There are a number of changes in the forms and degrees of government interven-
tion in the marketing of agricultural goods and infrastructure. This has made
the intermediation profession more evolved and matured, moving towards per-
formance and delivery rather than short-term gains. Government thinking and
adoption of policies not only bring credence to the trade, but also enable evo-
lution of competitive characteristics, shoring up the intensity of rivalry in the
informal sector and making it more scientific and sensitive to value creation.

It may useful here to go through the market systems and some of the structural
features of the Indian agriculture sector in relation to the above factors.

3.3.2.1 The Mandi System

Often, agricultural and allied production by an individual farmer in a field is of
such meagre quanctity that it is economically inadequate for the farmer to sell it
directly in nearby regulated markets. This necessitates an aggregator to act as an
intermediary for the farmer. Many farmers supply to one aggregator, who then
sells through marketing channels that could include nearby markets, referred to as
mandis. The produce then moves through wholesalers, before proceeding to retail-
ers and consumers. Essentially, these are markets in small towns and cities to which
farmers from nearby villages would bring the agricultural produce at harvest time
and where traders would buy this produce from a large number of farmers selling
their produce to a small number of traders who are the aggregators. This differ-
entiates agricultural marketing from industrial products marketing, necessitating
creation of separate special systems, institutions and infrastructure.
The roles played by brokers and commission agents include the following;:

B Collection of the produce from a number of small farmers in villages or from
larger farms and carrying everything in a single lot to towns/cities for sale

B Arranging transportation in single lots or unit loads and moving produce to
the markets

B Enabling better price realization.

Thus, commission agents aggregate produce into marketable lots, improve price
realization and enable transportation. These factors created a class of brokers and
commission agents, who charged a commission from the farmers.

At times when a farmer does not find the prices quoted by the trader good
enough, the trader would offer to keep the goods and wait for a buyer offering a
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better price. This could take days, weeks or months. The farmer would regularly
check the latest price offered with the trader, and once the farmer agreed to a
price, the trader would sell the goods on his behalf. For keeping the goods and
arranging a buyer at a better price, the trader would again charge some extra fees/
commission. This system came to be known as aadhar. This arrangement is simi-
lar to a consignment sale.

3.3.2.2 Informal Financial System and Intermediation

Most of the farmers in India, as mentioned earlier, are small and marginal farm-
ers who do not have sufficient funds or financial support for raising agricultural
produce. They depend on money lenders, who are also incidentally traders and
commission agents. Over years of regular buying of the produce from the same
farmers, a trader had reasonable assurance that for each new harvest, his farmers
would bring their produce to him for sale. The trader, therefore, found it relatively
risk-free to lend money to such farmers in times of their need. A large number of
traders in these markets are also money lenders. However, it is believed that such
traders charge exorbitant interest rates, and bind farmers to a vicious cycle of debt
burdens. It is also a sombre fact that there has been a large incidence of suicides by
small and marginal farmers, as they were neither able to return the debt nor lead a
decent standard living for themselves and their families.

All these transactions, as is obvious, were informal and unregulated systems and
practices that evolved over centuries, mostly because of the socio-economic condi-
tions and culture practices prevailing in the society at various times in history. The
farmers were always an unorganized lot, with little or no strong resources, and the
traders, aarbitia or brokers were wealthier and more powerful. The level of maturity
of the social and legal system was inadequate to establish socio-economic justice. This
led to gross exploitation of the market, wherein neither the producers nor the con-
sumers were better off, but intermediaries in the system flourished at the cost of both.

With the independence of the country in 1947, many legislative and struc-
tural reforms such as abolition of the zamindari system were undertaken by the
government. Similarly, reform was introduced by enacting the Agricultural
Produce Marketing Committee (APMC) Act, to regulate the system (Planning
Commission). However, even today, there are pockets of India where intermediar-
ies are still taking advantage of the plight of the poor farmers.

3.3.2.3 Procurement by Government Agencies
and Cooperatives

The Food Corporation of India (FCI) is the nodal Government of India (GOI)
agency that, along with other state government agencies, procures wheat, paddy
and coarse grains directly from farmers. This is one of the government’s major
interventionist programmes to



Farm Output: Market Intermediaries ® 81

1. facilitate fair price realization for farmers and

2. ensure availability of food grains to the weaker sections of Indian society
under any given circumstances through buffer stock maintenance operations.
This is more of a food security measure.

The FCI and state government agencies establish a number of purchase centres
at various points, so that farmers can utilize the benefits of the scheme. The number
of procurement centres is decided by the state governments during every season,
based on a number of parameters. The focus is to ensure that the minimum sup-
port price programmes work well, and farmers are not compelled to sell to agents
or processors at a price less than the minimum support price. It may be noted here
that farmers are free to sell their produce at prices higher than the minimum sup-
port price, if they find any such opportunities in the market.

Typically, the government procurement and food subsidy system in India oper-
ates as explained below:

1. The GOI fixes the minimum support price (MSP) for food grains, at which
procurements will be made from farmers.

2. The food grains are stocked and carried over for distribution through the
Public Distribution System (PDS), while a buffer stock is maintained for
managing any uncertainties.

3. By the socialist policies of the government followed, PDS distribution is heav-
ily subsidized, as it is targeted at benefiting low-income groups, and a number
of schemes for the poor are implemented using the stock carried.

4. Food subsidies in India have been severely criticized of late, as they have
increased the non-plan expenditure burden. Food subsidies, which were around
$2,850 crore in 1991-1992, have increased to 372,823 crore in 2011-2012.

Food production of the main staple crops, namely, rice and wheat, has grown
over the years, but with an inconsistent trend, especially for wheat. This would
certainly impact procurement, as during years of low production, one would expect
the market to pay more than the minimum support price, and farmers would sell
through the market. In years of high production, the markets would bear down
and hence the FCI would procure more. Further, the FCI would be constrained by
space and policy considerations, which we will discuss later. Table 3.4 provides data
on recent trends in procurement of rice and wheat, and the share of procurement
in total production.

Some of the observations from the above table are as follows:

1. Rice procurement has increased from 23.7% of production in 2001-2002 to
33% of total production in 2011-2012.

2. Rice procurement increased significantly in 2008—-2009, and was around the
same level in 2011-2012.
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Table 3.4 Trends in Food Grains Procurement (Million Tonnes)

Procurement
as % of Total
Procurement Production Production
Year Rice Wheat Total Rice Wheat Rice Wheat

2001-2002 2213 20.63 42.76 93.34 72.77 23.7 28.3

2002-2003 16.42 19.03 35.45 71.82 65.76 229 28.9

2003-2004 22.83 15.8 38.63 88.53 7215 25.8 219

2004-2005 24.68 16.8 41.48 83.13 68.64 29.7 24.5

2005-2006 27.66 14.79 42.45 91.79 69.35 30.1 213

2006-2007 25.11 9.23 34.34 93.35 75.81 26.9 12.2

2007-2008 28.74 11.13 39.87 96.69 78.57 29.7 14.2

2008-2009 341 22.69 56.79 99.18 80.68 34.4 28.1

2009-2010 31.46 25.38 56.84 89.09 80.8 353 28.1

2010-2011 34.2 22.51 56.71 95.32 85.93 359 26.2

2011-2012 34.46 28.34 62.8 104.32 93.9 33 30.2
2012-2013 - 38.02 38.02

Average 27.44 18.76 46.19 91.51 76.76 29.76 23.99
Standard 5.84 5.88 10.07 8.62 8.32 4.56 6.05
deviation

Source: Government of India.

Note: Rice data are for the annual periods between October of a year and
September of next year, and wheat for April of a year to March of next year.

3. Wheat procurement has increased from 20.63 million tonnes in 2001-2002
to 38.02 tonnes in 2012-2013. The trend has been volatile, with drops in pro-
curement to as low as 92.26 lakh tonnes in 20062007, which was around
12.2% of the total wheat production. The year 2007-2008 was also similar.
However, procurement has gone up over the years since then, reaching a peak
level of 38.0 million tonnes in 2012-2013.

4. The average procurement of rice was around 27.4 million tonnes, while that of
wheat was 18.8 million tonnes for the years between 2001-2002 and 2011-2012,
whereas the standard deviation was around 5.8 million tonnes for both pro-
duces, namely, rice and wheat, indicating high volatility in wheat procurement.
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The objective of PDS management is to make food of a certain quantity and
affordable price available to the poor and vulnerable sections of the society at all
times, and also to provide fair returns to farmers. The most ideal situation would be
to procure more from farmers during years of surplus production, when one would
expect prices to be reasonable, and release more stocks during years of shortage.
However, the reality is that there is massive stress on the system, for reasons that
are given below:

1. The cost of management of buffer stocks and the PDS is high, as the eco-
nomic costs include procurement prices, transportation and handling, cost of
carrying stocks and obsolescence due to uneven stock and off-take.

2. Inflationary trends in food prices in India during the last two years have led
to severe criticism of the governments food policy. The years 2006-2007
and 2007-2008 were characterized by low-cost inflation for wheat and rice.
However, procurement of both grains did not move up significantly. “In fact,
wheat procurement declined sharply during these periods, contrary to expec-
tations. The year 2009-10 witnessed sharp inflation in the prices of rice and
wheat, and thus, one would have expected lower procurement of rice and
wheat during this period. But the trend was again contrary” (Basu, 2011).
This raises doubt about the efficacy of the procurement system that is operat-
ing in India.

3. As per the current practice, FCI releases in open market operations are
bought mostly by millers and rarely by traders. The millers are not allowed to
resell to traders and make profits. Ideally, one would expect traders to bid in
open market sales, so that they enjoy opportunities to book profit on volumes
when prices are high and low surplus is available from the farming commu-
nity. This does not happen, which again defies economic logic. The reasons
could be the aggressive monitoring and controlling mechanisms on reselling
and profiteering, which are not helpful to control prices, as releases are not
adequate when they have to be!

4. There has been severe criticism again on the shortage of storage space with
FCI and state governments, and on the poor quality of rice and wheat.
Obsolescence again is looked upon as a crime in a country like India, where
food inflation is a shocker and a substantial population of people who are
downtrodden go without adequate food. Though FCI has been doing well
in adding capacities, it is a challenge to rise up to the levels of procurement
volumes that are ideal.

This is a vociferously debated subject in India, and enormous amount of reports
and other information are available in the public domain. Our objective here is to
highlight how public procurement plays a critical role in supply chain networks,
though there are lots of challenges, and the desired levels of efficiency and respon-
siveness are not achieved.
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3.3.3 Producers’ Cooperative

A cooperative system is a voluntary organization established and managed by its
members under a nurtured government system that enables farmers to market their
farm products collectively. A cooperative marketing society’s main purpose is to
help members to market their produce more profitably than would be possible if
they traded through the private sector. This system works when credit flow is even
and fair at the market, so that farmers need not depend upon contractors and trad-
ers for credit, and can sell directly at the markets. Even for those who have bor-
rowed from the private sector, the cooperative system helps to establish an alternate
route and structure so that they may achieve fair realization on their produce.

The producers’ cooperative is mainly meant for the benefits of producers, and
this would indicate a bias in principle. In reality, cooperatives are a way of improv-
ing collective bargaining power, as individual farmers operate small holdings and
produce quantities that individually may not reach marketable lot sizes.

In India, there is a four-tiered federal structure percolating down to the level of
primary societies at village clusters. The structure is shown below.

Level Organization

National | National Agricultural Co-operative Marketing Federation (NAFED)

State State Co-operative Marketing Federation (SCMF)

Regional | District or Regional Marketing Society (DMS)

Village Primary Marketing Societies (PMS)

The National Agricultural Co-operative Marketing Federation (NAFED) is a

federal organization of state level apex co-operative marketing societies in India.

It was established in 1958, with its headquarters in New Delhi. Its opera-
tions cover the entire country. The objects of the NAFED are to organize,
promote and develop marketing, processing and storage of agricultural,
horticultural and forest produce; distribution of agricultural machinery,
implements and other inputs; undertaking of inter-state, import and
export trade, wholesale or retail as the case may be; and acting and assist-
ing with technical advice in agricultural production for the promotion
and effective working of its members and cooperative marketing, pro-
cessing and supply societies in India (NAFED, 2012; see Table 3.5).

Highlights of operation of NAFED in 2011-2012 (NAFED, 2012):

1. NAFED procured 23,028.24. MT of various oilseeds and oils, including
groundnut pods, mustard seed, soya bean, sunflower seed and assorted oils
valued at ¥530.6 million, and sold a quantity of 24,274.44 MT of various
oilseeds and oils valued at ¥632.2 million.
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Table 3.5 NAFED Key Operations in 2011-2012

Procurement Sales

(million tons) (¥ million) Key Produces
Oilseeds 530.57 632.21 Mustard and soya bean
Pulses 517.80 666.20 Gram and moong
Horticulture 130.84 43.36
Food grains 5829.83 6872.92 Paddy and wheat
Total 700.90 821.47

Source: NAFED, 2012.

2. NAFED purchased 18,625.68 MT of pulses, such as arbar, gram, masoor,
moong, urad and assorted pulses valued at ¥517.8 million, and sold a total
quantity of 23,357.73 MT of these pulses, valued at ¥666.2 million.

3. NAFED purchased 8,542.46 MT of various horticultural commodities
such as onion, potato and other vegetables and fresh fruits, valued at ¥130.8
million, and sold a total quantity of 2,223.52 MT of these items, at a value of
%43.4 million.

4. NAFED purchased 51,1866 MT of food grains such as batley, jowar, maize,
paddy, rice and wheat valued at ¥5,829.8 million and sold 43,3031 MT of
these grains, with a total sales value of ¥6,872.9 million.

5. NAFED achieved a turnover of ¥1,063.28 crore during 2011-2012. It earned
a gross profit of ¥45.68 crore, but due to huge interest liabilities on outstand-
ing loans, there was a net loss of ¥188.42 crore.

6. NAFED continues to enjoy the status of ‘star export house’ as per the certifi-
cate of recognition issued by the Ministry of Commerce, GOI. Exports by
NAFED on its own account during the year 2011-2012 were to the order of
%11.52 crore.

7. NAFED continues to be one of the canalizing agencies for the export of
onion. NAFED directly exported 6,147 MT of onion to different destina-
tions, valued at ¥11.52 crore. In addition, NAFED also issued no objection
certificates (NOCs) for export of 323,293 MT of onion valued at I411.26

crore.

Table 3.6 shows an interesting trend, that is, the decreasing turnover of NAFED,
which was substantial in the last two years. Though turnover peaked in the year
2009-2010, the next two years witnessed a sharp decline. It may be highlighted
that though third-party exports of a large volume of onions are given no objection
certificates by NAFED, on its own account, it has exported low volumes, showing
lesser patronage. Though as a structure, NAFED is critical for the supply chain
networks of Indian agriculture, it faces limitations in terms of direct operations.
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Table 3.6 NAFED Turnover over the Last Five Years

T million
Year 2007-2008 | 2008-2009 2009-2010 2010-2011 2011-2012
Total 47066.5 50650.5 63733.2 20085.1 10632.8
turnover

Source: NAFED, 2012.

The efficiency of NAFED operations depends upon the role played by the state
marketing societies and regional and primary societies. The apex marketing societ-
ies are expected to undertake marketing operations on behalf of affiliated societ-
ies, particularly in the field of inter-state trade, and to support farmers through
distribution of agricultural inputs and other goods required by them. The regional
societies are expected to coordinate the functions of the primary marketing societ-
ies, both in regard to the marketing of agricultural produce and the distribution of
agricultural requisites and consumer goods.

The primary marketing societies are, by and large, located at the local markets or
mandis. In few states, marketing societies have been organized at the headquarters
of the revenue block in local administration of a district, covering the whole block.
Efficiency in operations is critical for efficient and responsive supply chain networks.

In India, there is another form of cooperative, which is again successful in the case
of certain produces. These are producers’ and processing cooperatives. These coopera-
tive processing and marketing organizations are driven by the following factors.

1. The large base of farmers and producers add value through processing. Some
of these include large units in plantations and processing plants for tea, cof-
fee, spices, rubber, sugar, oilseeds, cotton and jute.

2. The number of units that functions as marketing cooperatives for procure-
ment in the hinterland facilitate and handle value addition. These are small-
and medium-sized units, such as rice mill hullers, jute making units, cotton
ginning and processing units and vegetable and horticultural product pro-
cessing units. A number of poultry, fishery and meat processors are also set
up as farming cooperatives, and share small- to medium-sized storage and
handling facilities for value enhancement.

3. Another factor is government encouragement, under tiny, micro, small and
medium enterprises schemes, in the form of a number of concessions and other
support, and restricting the business for them so that there is decentralization
of industries and employment generation takes place benefiting a large society.

Thus, cooperative units play a leading role in agricultural produce supply
chains, as they improve the marketing of produce with value addition and limit the
levels of intermediation.
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3.3.4 Through Processors

In India, buying and selling of agricultural produce mainly take place in market yards,
sub-yards and rural periodic markets spread throughout the country. There are in all
7,246 regulated markets in the country (as on June 30, 2011) and 21,238 rural periodic
markets, about 20% of which function under the ambit of regulation. The agricultural
marketing system in India has experienced government intervention and evolved over
the years. Private sector agricultural produce processors were earlier bought through
regulated markets, directly or through contractors or other intermediaries.

However, there are certain crops like sugarcane where satellite farming is
allowed. This would mean that there could be an allotted geographical area around
processing plants, within which the plants could develop farming activities with
landowners and cultivators. The plants can procure the produce and operate their
plants profitably. Farmers have the right not to sell, if they choose to do so. In
most cases, the government fixes the minimum procurement price in such farming
activities, so that farmers are not exploited. Further discussions on this are handled
in the chapter on agricultural processors.

A typical, formal contractual farming arrangement confers benefits to both
producers and purchasers. Farmers avail of remunerative marketing opportunities
by way of assured procurement of their produce of desired quality. The contrac-
tor sponsor procutes produce at a pre-determined price, based on certain quality
parameters. Normally, the contract sponsor provides technical support and also
input services to achieve the desired outcome and quality.

“One may note that the model APMC Act 2003 stipulates institutional arrange-
ments for registration of sponsoring companies, recording of contract farming
agreements, and indemnity for securing farmers land; and the Act also lays down
a time-bound dispute resolution mechanism. Contract farming with a lot of infor-
mality has been prevalent in various parts of the country for commercial crops such
as sugarcane, cotton, tea and coffee” (planningcommission.nic.in).

In recent times, some Indian states have amended the APMC Act to allow
contract farming. There have been private sector initiatives in direct procurement
from farmers, such as Pepsi Foods Pvt. Ltd., Tata Rallies, Mahindra Shubh Labh
and Cargill India. The focus in contract arrangements has been towards improv-
ing farm economics through elimination of waste and productivity enhancement,
thereby increasing farm income and at the same, helping the corporate entity
achieve its goal of linking agriculturalist corporate activities to production systems
in the agribusiness sector.

There have been some instances of appreciably successful contract farming in
India, notwithstanding the criticism raised by different interest groups. ITC pro-
moted the e-choupal model, which seeks to address the constraints faced by the
Indian farmer arising out of small and fragmented farm holdings, weak infrastruc-
ture, supply chain intermediaries and the lack of quality and real-time information.
I'TC appoints sanchalaks, who are local leaders. The sanchalak sets up a kiosk with
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Internet connectivity. Farmers use this facility to obtain real-time market infor-
mation on prices, availability of inputs, weather data and other issues that are of
relevance to them. The local leader, also on behalf of ITC, aggregates and procures
the product, which is taken over by ITC for processing. ITC also enables farmers
to aggregate their buying needs both for agricultural inputs and farming as well as
for consumption, and provides group bargaining power.

It is estimated that ITC’s intervention in agribusiness supply chains has permit-
ted farmers to increase their sales by 10%-15%. Further, ITC has succeeded in
generating procurement cost saving to the tune of 3%-4%, allowing it to incre-
mentally improve its competitive position (Patnaik, 2011).

Another company which is engaged in corporate farming in India is Pepsi.
Similarly, McDonald’s has mentioned that through its supplier McCain, it has
worked closely with farmers in Gujarat to produce process-grade potato varieties,
which are not common in India. According to Bakshi, “These are mainly contract
farmers in Deesa (North Gujarat) and Kheda (Central Gujarat). We continue to
contribute in the growth of these farmers. McDonald’s remains steadfast to its
commitment of working with local suppliers and farmers to source all its require-
ments in India.” (Indo Asian News Service, 2012)

Apart from these multinationals, a number of large and middle-sized companies,
who have set up successful agribusinesses, are working in partnership with farmers.
This list includes companies like Tata, HUL, Britannia, Nestle, AVT Group, Cavin
Kare, Hatsun Agro, Marico, Kaleesuwari, K.S Oils and Heritage, to name a few.

This fact highlights the scope for private processors to improve supply chains
in agribusiness, provided the prevailing atmosphere provides all the necessary sup-
port, enabling them to compete in a fair and regulated environment with less con-
trols and more enabling polices.

3.4 Conclusion

Supply chains for agricultural output face the challenges of product bulkiness, perish-
ability, seasonality, inadequate infrastructure and low market links at the farmer level.
There has been a trend towards multiple intermediations because of poor structuring
of financial flows. Agricultural output has been growing over the years. The need to
manage output and prices has been a challenge. The government has to manage farm-
ing community economics with fair price realization and at the same time provide
food security to the poor and vulnerable members of society in the India population.
Output flow management is a key supply chain process, wherein market and regula-
tory forces interact through governments, private players and the farming community
to achieve efficiency and responsiveness. There seems to be a lot of misgivings about
intermediaries through contractors. Traders and money lenders play active roles,
as most of the farmers are small and marginal, and are unable to raise marketable
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produce lots. Aggregation is critical. Of late, with the liberalization of the APMC Act
and a few state governments’ initiatives, contract and corporate farming initiatives are
gathering momentum, and the use of the latest technology is bringing about more
awareness. Output management practices in agribusiness supply chains in India are
expected to evolve for the better and achieve maturity, improving supply chain profits.

Appendix 3.1

A3.1.1 Agricultural Crops and Intermediation
Process: Pomegranate and Banana

Agricultural crops, especially of cash crops and fruits, are likely to have an inter-
mediation process different from each other as well as in different locations for the
same crop. This is mainly because of the number of stakeholders in the supply chain
of such crops and wide variation among producers’ size. Also, there are factors like
regional conditions and business practices influencing such supply chain decisions.
These arise because of clustering of production centres, role of aggregators and agri-
cultural practices. It is important to understand the nuances of such intermediation
process to improve the effectiveness of supply chain. Here we have explained such
an intermediation process through two crops, namely pomegranate and banana.

A3.1.1.1 Pomegranate

The largest producer of pomegranates in India is the state of Maharashtra, which
accounts for 70% of the total production. The districts in which pomegranates
are cultivated in major volume are Sangli, Nasik, Ahmedanagar, Pune, Dhule,
Aurangabad, Satara, Osmanabad and Latur. Nasik district alone accounts for 26%
of the total production of pomegranates in the state of Maharashtra.

Pomegranate is propagated through grafting. The plant starts yielding fruit
from the second year onwards. Of late, tissue-cultured saplings are also being
planted in India. Around 80%-90% of the farmers in these districts use drip irriga-
tion, as availability of water is a problem in many areas of the cluster. Pomegranate
is harvested round the year in the cluster.

Fruit harvest volumes increase by 10%-15% mainly from July to September,
and again from November to March. Harvesting volumes of the fruits are relatively
low from April to June.

The supply chain network of pomegranates in India is depicted in
Figure A3.1.

The major players involved in the trade of pomegranates are farmers, pre-har-
vest contractors, village level aggregators, commission agents, wholesalers, semi-
wholesalers and retailers. The role played by major stakeholders and the value added
at each stage are briefly captured below.
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Figure A3.1 Supply chain network of pomegranates in India.

Farmers: The average landholding of pomegranate farmers is around eight hect-
ares, spread into three to five land parcels. Around 50% of the land is used for pome-
granate cultivation and the rest is used for growing other crops. The plants are sown
in a square system that accommodates 750 plants in a hectare. Most of the farmers set
up their orchards in different land parcels, and each orchard is of a different variety.

Pre-harvest contractors: The pre-harvest contractors are responsible for harvest-
ing of fruits, sorting, grading, packaging and transportation to destination markets.
The trader decides on the time of harvesting depending upon the market demand.
When fruits attain maturity, the trader informs the farmers to start plucking. It
is done by the farmers using their own family members, except in case of some of
the large farms, where the local labour is employed. The contractor arranges for
pickup of fruits from the farm gate and transport to the point of aggregation in
smaller trucks of three metric tonne (MT) capacity. The entire cost of weighing,
grading, packing, loading, transportation to destination markets, unloading and
commission is borne by the trader, and the farmers are paid the farm gate price.
This part of supply chain handles approximately 85%-90% of produce from the
orchards. Farmers prefer to sell entire quantity irrespective of size and grade at the
time of harvest. Price is linked to quality. Contractors decide on harvest and focus
on aggregation of unit loads.

Village level aggregarors: When the farmer sells pomegranates through a village
level aggregator/transporter, the aggregator arranges for transport and brings the
produce in crates to the APMC markets. The total expenses borne by the farmer
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includes the cost of transportation and loading/unloading charges, as well as the
margin payable to the village level aggregator. Village level aggregators handle
about 10%—-15% of the produce from orchards. Transactions are driven by market
forces and price is linked to quality. Typically, farmers decide on harvest time and
village level aggregators sell in nearby APMCs.

Commission agents: They facilitate trade between the contractor and the whole-
saler, for which they charge a commission of 8%-10% from the contractor. Payment
to the contractor is made by the commission agent on behalf of the buyer/wholesaler.

Wholesalers: They are the bulk breakers and are responsible for distribution of
pomegranates to various locations in the country. The wholesaler pays marketing
cess at the rate of 1.05%), and sends the produce to semi-wholesalers or retailers.

As mentioned eatlier, only 10%-15% of the produce from an orchard is sold
through aggregators in APMC markets. The produce is sold by open auction
through commission agents, and they charge 8% commission from the farmers.
The produce is bought by traders, who pay marketing cess @1.05%. Pomegranates
are graded and packed in premises provided by the commission agent, and the cost
is borne by the trader.

Some of the salient features of the price build-up are mentioned below:

B There are around five intermediaries between the farmer and the consumer.
The intermediaries are the contractor, the commission agent, the wholesaler,
the semi-wholesaler and the retailer.

B In moving of produce from the farmer to the consumer, the price builds up
by around 2.5 times.

B Since pomegranate is a hardy fruit, wastage is quite low along the value chain,
that is, 3%-5% at the farm level and 1% during handling and transport.
Major losses occur at the retailer level (both weight and value), that is, around
5%-—10%, if the produce is not sold on the same day.

Some of the gaps widely discussed in the supply side are that

B farmers have limited knowledge about scientific crop management;

B plucking is mostly done manually and the use of equipment for harvesting is
limited to a few large growers;

B pomegranates are graded and packed manually at the farm level, at which
level pre-processing facilities such as pre-cooling, washing, grading and sort-
ing are absent.

There are a number of interested parties such as state governments, central gov-
ernment departments, financing institutions and banks, along with infrastructure
companies, that are working on improving the supply chain.

The above discussion depicts the role and responsibilities of supply chain players
in the pomegranate supply chain networks of India. We will now discuss another
crop, which is similar to the pomegranate in terms of economic factors.
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A3.1.1.2 Banana

The banana, one of the important commercial crops, has seen production volumes
steadily growing. India, which produced nearly 30 million tons of banana as of
20102011, is one of the largest producers of bananas globally. In India, Tamil Nadu,
Maharashtra, Gujarat and Andhra Pradesh contribute neatly 65% to the produc-
tion, with Tamil Nadu leading with nearly 28% of the total production in India.
These four states, together with Karnataka, Madhya Pradesh, Bihar and Uttar
Pradesh, contribute nearly 88% of the total production of bananas in India.

Though India is the largest producers of banana in the world, the country
consumes almost all of its production, barring a small percentage that is exported
mainly to the Middle East and Maldives. Table A3.1 gives the state-wise produc-
tion of bananas in India.

In India, the banana is grown under different production environments,
which vary with land type, irrigation facilities and so on. It is grown by both
small and marginal farmers and also large farmers, as one in a portfolio of crops.

Table A3.1 Indian Production of Banana

Production (000 ton)
Share
Sr. No. | State 2008-2009 2009-2070 | 2010-2011 (%)
1 Tamil Nadu 6667.00 4980.90 8253.00 27.71
2 Maharashtra 4960.00 5200.00 4303.00 14.45
3 Gujarat 3571.60 3779.80 3978.02 13.36
4 Andhra Pradesh 2804.00 2819.60 2774.76 9.32
5 Karnataka 1918.80 2132.30 2281.58 7.66
6 Madhya Pradesh 1498.00 1459.80 1719.58 5.77
7 Bihar 1373.60 1435.30 151711 5.09
8 Uttar Pradesh 82.73 1138.60 1346.05 4.52
9 West Bengal 954.10 982.20 1010.15 3.39
10 Assam 852.60 805.20 723.57 243
Total production - All India | 26217.20 26469.50 29779.90
Top four states’ share 69% 63% 65%
Top eight states’ share 87% 87% 88%
Top ten states’ share 94% 93% 94%

Source: APEDA, APEDA Agri Exchange, 2012.
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Contiguous cropping could be important in cases of large commercial farming. The
garden land system, with three crop cycles, is a widely adopted system of produc-
tion in many parts of the country. Wetland banana cultivation with deep trenches is
common in Tamil Nadu and parts of Karnataka; perennial cultivation on hill slopes
is also practised in Tamil Nadu, the north-eastern states and Karnataka. The banana
is grown as a subsistence crop in homesteads, and is also grown as a crop mixed with
areca nut and coconut trees (Mustaffa, 2011).

In Tamil Nadu, bananas are mostly cultivated in Tiruchirappalli, Coimbatore,
Erode, Karur, Dindigul, Namakkal, Madurai, Tirunelveli, Kanyakumari, Vellore
and Thanjavur districts. Banana produced in the southern states of India, namely,
Tamil Nadu, Karnataka, Andhra Pradesh and Kerala, are consumed in major
urban markets such as Chennai, Madurai, Coimbatore, Trivandrum, Kochi,
Bangalore, Mysore, Hyderabad and Vishakhapatnam, and also get redistributed
to nearby markets from these cities. The banana is consumed as a ripened fruit. It
is also processed as chips. Kerala gets a lot of bananas from other states, whereas
Tamil Nadu is not just more self-sufficient, but also supplies surplus quantities to
other states.

In another leading banana-producing state, Maharashtra, Jalgoan, Dhule
and Buldhana are the major banana-producing districts. Around 80%-85% of
the banana produced in Maharashtra is marketed out of the state to New Delhi,
Lucknow, Kanpur, Amritsar, Jaipur and other places. New Delhi is the most
important market for bananas from Maharashtra, and it acts as a major consump-
tion as well as distribution centre serving markets in the national capital region.
Rail transport is widely used for movement.

In the case of the state of Gujarat, Surat, Anand, Vadodra, Bharuch and Narmada
are the major banana-producing centres and similar to Maharashtra, a substantial
quantity is moved to northern India through New Delhi, Jaipur and Lucknow markets.

A3.11.2.1 Channels of Distribution

Farmers: Farmers raise bananas in gardens or wet land as the supplementary or
main crop. They bear the risk of production, as major crop risk components are
water availability, cyclones, diseases and crop economics.

Marketing through Cooperative Societies: In Maharashtra, a large volume of
bananas is traded through cooperative societies. The societies handle price negotia-
tion with the commission agents in destination markets. This involves groups of
farmers with negotiating power in produce sales, facilitated by the societies. They
provide marketing linkages to their members. The societies charge a fee of 2%—-3%
to the farmers on the selling price of the produce. This is not common in Tamil
Nadu and other states. However, farmers collude to negotiate price, especially if the
harvesting and contiguous planting economics force a bind to exercise more nego-
tiating power with the commission agents. Unfortunately, lack of financial strength
and borrowing through informal network weaken the supply chain networks.
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Thus, cooperative societies facilitate aggregation of volume and negotiate with
commission agents. Societies are voluntary group assuming power to ensure fair
prices and avoid exploitation. Commission for administrative process is around 2%.

Marketing through Local Contractors: There are a number of contractors, rep-
resenting commission agents, who work with the farmers both at the pre-harvest
and at the post-harvest stages to procure the produce. When banana bunches are
mature, local fruit merchants negotiate prices and give advance payments to the
farmers. Typically, the produce is harvested at the farm and transported to the
destinations by the contractors. This relieves the farmers of the burden of har-
vesting, especially labour management; a process of agriculture is thus taken over
by the intermediary. The contractors facilitate aggregation, transportation to the
destination markets and payments to the farmers from the traders/commission
agents. Intermediary costs would be around 2%-3% of the value of the crop to
the farmers. However, the price realized would be lower, as the contractor adjusts
for harvesting, handling, transportation and risk management during this process.
Nevertheless, this constitutes the most commonly used method.

Commission agents/traders: They operate at major consumption and/or consoli-
dation markets from where bananas move down the stream. They play a signifi-
cant role and control trade. Financial strengths of agents and ability to organize
transport and effectively handle local contractors are critical success factors. These
intermediaries command around 5%—-7% of the margin. If one imputes the hidden
charges as in harvesting and transportation, they may make around 7%.

Direct marketing: A small percentage of large farmers with big landholdings
directly deal with traders/commission agents from the wholesale markets, and send
their produce to the destination markets after fixing up the rates and quantities.
The cost of harvesting is borne by the farmer. The farmer facilitates aggregation and
transportation. Most of the time, the prices would be fixed as the farm gate price,
and the buyer keeps the margin and bears the transportation cost.

Wholesalers: They buy through commission agents in small towns and within
limited geographical area for redistribution to local trade. Typically, they handle
certain geographical areas and operate out of a market or common place where
many such wholesalers operate. They may have a mark-up of 5%.

Retailers: They vary from vendors with carts to organized retail who sell pro-
duce to final consumers. They assume the risks of physical damage and price dis-
counts as the product ages. Though the post-harvest loss is estimated to be 10%, it
is likely to be higher. Retailers work on a margin between 7% and 15%.

The supply chain mechanism for bananas in the region is depicted in Figure A3.2.

The banana is an important agricultural produce of wet land and irrigated
regions, and an indispensable fruit for the common man in India, considering
the value the fruit offers. Its availability and price would have a significant impact
on markets, drawing huge attention from large sections of the society. The supply
chain network needs to operate efficiently, and hence, the role of agents becomes
critical.
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Figure A3.2 Banana supply chain in India.

Role of the intermediary in food grains and other crop marketing: Rice; wheat;
coarse cereals such as jowar, rahi and bajra and other crops like oilseeds are the
major crops in India. While rice and wheat are staple crops grown in wet lands
and irrigated regions, coarse cereals and oilseeds are grown on rain-fed lands. The
wet land farmers are comparatively rich and productive, while dry land farmers are
marginal, and face huge risks in crop cultivation. However, there are a number of
small and marginal farmers who do cultivate rice and wheat.

In case of rice and wheat, large acreages are involved and there is a likelihood of
bunching of harvest and arrivals. This brings tremendous pressure to bear on farm-
ers, especially those who are small and marginal, to sell the produce immediately
after harvest. Often, such farmers would have also taken huge crop loans, and this
means that surplus after loan repayment is meagre. There would still be pressure
to retire current loans if they are obtained from organized sources, as failure to do
so would affect the farmers’ creditworthiness and their ability to borrow in the
future. The plight of farmers who have borrowed from the informal sector and from
money lenders/traders is the worst! They have no choice but to sell through traders
to square off their loans and carry forward the balance, if any.

Though such a system is reprehensible, farmers’ financial compulsions impact
marketing of their produce. The government and its agencies are quite aware of the
pitfalls and have taken a number of initiatives to help the farmers. One must under-
stand that the rationale of such a system is derived from uneconomic holdings, low
financial capabilities and limited scope for alternate employment to supplement
agricultural income of the farming families. Money lenders and traders are those
who understand the pressure of funding needs and provide assistance. Since these
loans are unsecured and face the risk of crop failure or mismanagement, the money
lenders and traders are expected to charge exorbitant rates of interest. Apart from
these factors, the cost of supervision and follow-up on this lending is also high, as
the lenders need to give a personal touch and attention to his portfolio of borrow-
ers. Hence, the marketing channel for produce in such cases is determined more by
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crop financing than by the economics of the market system (other than funding).
We conclude that the market intermediary for rice, paddy and other food grains
exists because of the inadequacy of capital for a large number of small and marginal
farmers, and because of the need to bunch harvest due to agricultural structural
factors.

In the case of oilseeds, the intermediary exists because of his ability to support
the farmer with finance and information and because he can do aggregation for
market lots much more efficiently when compared to any efforts individual farmers
may make. The difference between the growers of the two horticultural crops we
discussed earlier, namely, pomegranate and banana, and growers of oilseeds is that
the latter are economically much weaker, and thus, dependence on the intermedi-
ary is far higher. Further, the crop volume considerations, and the compulsions to
sell in regulated markets to get fair prices, necessitate reaching out to distant places
with small quantities.

Thus, we conclude that in India, the intermediary exists for different crops
because of socio-economic compulsions, and irrespective of the government’s
efforts, the farming community is finding it difficult to rationalize their operations.

However, there are some positive signs in certain areas, where procurement by
government agencies, cooperatives and private firms has helped to overcome the
shortcomings of intermediation.
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Chapter 4

Processors

ObjeCTIve

This chapter helps to understand the challenges faced by processors in the
agribusiness sector. Various problems in terms of both inputs and outputs,
in organizing their production and reaching markets with their products are
covered. The issues relevant for this actor in the supply chain are analysed
with a few examples.

4.1 Introduction

Agro-processing is a significant activity in the agribusiness sector that contributes
to value addition, product life management and the management of food avail-
ability and prices in any country. India is no exception; rather, agro-processing is
more critical in this country, as the large population depends upon the agricultural
sector’s economic activities for employment, wages and consumption. Given the
characteristics of agricultural produce, namely, perishability, seasonality and bulki-
ness, value addition through processing is critical for the sector. Similarly, much of
the produce is consumed after value addition through form change and place and/or
time of production and consumption variations. It is the processing methods and
facilitation that enable a producer to bring out utility produce for consumers in
such a way they are able to realize the full value of the price paid. The difference
between the producer’s cost and value additions through agents in the supply chain,
including the channel operators, and the price paid by the consumers, makes up
supply chain profits. In fact, consumer’s surplus must be considered as a part of
supply chain profit that is realized by the consumer, wherever such consideration is
relevant for decision making.
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In the post-independence era, the growth in agriculture produce was phenom-
enal, as mentioned in the earlier chapters. This gave opportunities for many traders
to consider processing, and entrepreneurs and firms realized the potential of pro-
cessed agricultural produce among people. Population growth, urbanization and
growth in income and wealth, as well as the support of the government through
fiscal measures and direct intervention, paved the way for increase in demand for
processed agricultural produce and more so from organized business.

4.2 Primary Processing

The primary processes of sorting, grading, value addition and storage play a sig-
nificant role in agro-based products business. Businesses are impacted by supply
chain issues like location of processing centres in terms of closeness to the farms,
clustering of units, transportation of finished goods, inventory and storage (espe-
cially with seasonality in demand and supply), level of foreign trade, length of the
channel and finally regulatory aspects.

A number of agricultural commodities including cereals, pulses, grains, fruits
and vegetables and products like poultry and marine go through sorting, grading
and storage and then to market.

Many of these commodities and a few others fall under the categories for micro,
cottage and small-scale industries sector. They are important parts of the agribusi-
ness supply chain and value creation is achieved through activities around the sup-
ply chain processes such as planning, sourcing, processing and distribution.

One such example is cashew processing and exports, which is described here to
get an understanding of how it works.

India is the second largest producer of cashews after Vietnam. India produced
613,000 MT in the year 2009-2010, as shown in Table 4.1. The crop is grown
mainly in the peninsular states of India, particularly along the coastal states like
Kerala, Karnataka, Goa, Maharashtra, Tamil Nadu, Andhra Pradesh and Orissa.

India is also one of the largest processors of cashew. Table 4.2 gives details on
the country’s cashew processing capacity as of 2005. It may be noted that India
processed more cashew than it produced. Hence, trade in cashew was significant.
We will first analyse cashew processing. The states like Kerala, Tamil Nadu and
Karnataka handle large volumes of both indigenous and imported cashew. In this
section, the processing of indigenous cashew is important. “There are two com-
monly followed methods of cashew nut processing, viz., the roasting process and the
steam cooking process. The processes are based on the variety of raw material, loca-
tion, technological mechanization and availability of secured energy supply. In the
cooking process, the vegetable oil that is extracted from the shells of the cashew
seeds has a market in the paint and adhesive industries” (Mohod et al., 2010).

Since roasting demands manpower that is comparatively less skilled, many of
the units in the industry in India follow the roasting process. “In the cashew nut
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Table 4.2 Cashew Processing Units in India—2005-2006

Processing
Processing Utilization (000 MT)
States Units (No.) | Capacity | Indigenous | Import | Total
Kerala 432 600 67 320 387
Karnataka 266 300 45 20 65
Goa 45 50 21 - 21
Maharashtra? 2200 50 20 - 20
Tamil Nadu 417 400 294 225 519
Andhra Pradesh 175 100 92 - 92
Orissa 209 100 11 - 11
West Bengal 30 8 8 - 8
Chhattisgarh 3 5 - - -
North East States 22 10 15 - 15
Total 3799 1623 573 565 1138

Source: DCCD, Cashew processing units in India—2005-06. About Cashew & Cocoa.
2010.

2 Includes 1850 small-scale cottage industry.

roasting process, the thick black smoke released from the rotating roasting drum
through the stack has been found to be an air pollutant that affects the environ-
ment” (Mohod et al., 2010). A town called Palasa on the border between Andhra
Pradesh and Orissa is one of the important clusters for cashew processing, and
the government has been persuading the local manufacturers to improve their
methodology or move out.

“The general steps involved in cashew processing are drying of freshly harvested
raw seed for storage, soaking of seed, steam cooking or roasting, shelling, separa-
tion, kernel drying, peeling and packaging” (Mohod et al., 2010). With stringent
rules on environment control, a number of units are shifting to stream processing.

It may useful to relate processing with the trade in cashew kernels from India.
By corroborating data on production, processing and exports, it can be observed
that India is exporting a significant volume of locally produced kernels. The import
of kernels is for local consumption (Table 4.3). Hence, it can be concluded that
through variety and process, India is able to produce high-value cashew nuts for
export to developed countries. The leading importers of cashew nuts from India are
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Table 4.3 Export of Cashew Kernel and Import of Raw Cashew Nut

Cashew Kernel Export Raw Nut Import
Year Quantity Value Quantity Value
2003-2004 100828 1804.42 452898 1400.93
2004-2005 126667 2709.24 578884 2183.24
2005-2006 114143 2514.86 565400 2162.95
2006-2007 118540 2455.15 592604 1811.62
2007-2008 114340 2288.9 605970 1746.8
2008-2009 109522 2988.4 605850 2632.41
2009-2010 108120 2905.82 752894 3037.35

Source: DCCD, Cashew processing units in India—2005-06. About Cashew &
Cocoa. 2010.

Note: (Quantity in MT) Value in ¥ crore.

the United States, the UAE, other gulf nations such as Saudi Arabia, and European
nations such as the UK, France, Spain, Italy, the Netherlands and Germany
(CEPCI, 2012). This shows the significance of processing for export and at the
same time still satisfying local demand.

Cashew is one of the agricultural products that undergo primary processing
for local consumption and exports, and also secondary/tertiary processing. Coffee
beans could be another significant example. India is a leading producer, exporter
and consumer of coffee. Again, coffee goes through steam processing into kernels
before it is sold through marketing channels as kernels or as processed coffee powder
(instant) in and outside of India. The other products in this category include marine
products, a host of fruits and vegetables and basic products such as grains and spices.

Thus, the primary processes of sorting, grading, value addition and storage play
a significant role in the business of agro-based products. There are a number of
such examples in the sector that can be analysed. The critical factors that influence
supply chain design are closeness to farms, cluster approach, transportation, storage
and evolution of trade.

4.3 Food Processing

We proceed to further discuss food processing and the secondary and tertiary pro-
cessing of agricultural products. The agricultural goods processing sector serves as
a vital link between the agriculture and industrial segments of the economy. From
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the government perspective, focus is required for ensuring food security and for
controlling inflation. Further, processing is important to reduce waste of agricul-
tural raw materials, improve the value of agricultural produce by increasing shelf
life and, at the same time, help fortify the nutritive capacity of the food products;
processing also ensures remunerative prices to farmers as well as affordable prices to
consumers. The effectiveness of these measures and the response of the agricultural
and industrial sectors can be seen in export growth.

According to the Ministry of Food Processing Industry in India (2012), food
processing industries would incorporate two processes:

1. “Manufacturing processes—if any raw product of agriculture, animal hus-
bandry or fisheries is transformed through a process (involving employees,
power, machines or money) in such a way that its original physical properties
undergo a change and if the transformed product is edible and has commer-
cial value, then it comes within the domain of food processing industries,
and,

2. Other value-added processes—hence, if there is significant value addition
(increased shelf life, shelled and ready for consumption, etc.) such produce
also comes under food processing, even if it does not undergo manufacturing
processes”.

Thus, food processing involves primary processing that converts raw
agricultural produce, milk, meat and fish into commodities that are fit for
human consumption. Steps such as cleaning, grading, sorting and packing are
employed in processing. Secondary and tertiary processing industries usually
deal with higher levels of processing, where new or modified food products are
manufactured.

The Government of India has used the Annual Survey of Industries (ASI)
and National Sample Survey Organization (NSSO) data to categorize National
Informatics Centre (NIC) groups, based on the International Standard Industrial
Classification for aggregation of national statistics. It has been assumed that the
factories listed in the groups in Table 4.4 can be summed up to constitute food
processing industries.

The following are the key highlights with respect to agricultural produce pro-
cessing in India (Table 4.5):

1. GDP at 2004-2005 prices in India has gone up at a compound annual
growth rate (CAGR) of 8.40% (mofpi.nic.in).

2. Manufacturing, which contributes about 16% of GDP, has grown ata CAGR
0f 9.35%, which is slightly higher than the GDP growth rate.

3. The food processing industries sector has grown from 44,355 crore
in 2004-2005 to 366,078 crore in 2009-2010 at a CAGR of 8.49%.


http://www.mofpi.nic.in
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Table 4.4 Classification of Food Processing Industries

Sr.No. | NIC Group | Description

1 151 Production, processing and preservation of
meat, fish, fruits, vegetables, oils and fats

2 152 Manufacturing of dairy products

3 153 Manufacture of grain mill products, starches
and starch products and prepared animal
feeds

4 154 Manufacture of other food products

5 155 Manufacture of beverages

Source: Ministry of Food Processing Industries, Data bank on economic

parameters of the food processing sector, 2012.

Note: National Accounts Statistics also use the NIC groups to report the
contribution of each group to the gross domestic product (GDP).
About 151-155 NIC groups, as mentioned above, are added to
derive the contribution of the food processing sector.

However, it may be interesting to note that registered food processing indus-
tries, which are considered to be in the organized sector, have registered a
CAGR of 13%, compared to the unorganized sector, which has registered a
CAGR of 1.5%.
4. Whereas the agriculture produce sector has registered a CAGR of 4.2%,
the food processing industry has registered twice this growth rate, while the
growth rate of the organized sector is much higher. This leads us to draw the
inference that in India, agricultural produce processing has been growing
significantly.

This can be validated with more analysis of the growth in the sector in terms

of investments.

It may be observed from Table 4.6 that capital investments in the registered
food processing sector has increased from ¥52,881.72 crore in 1998-1999 to
%138,969.17 crore in 2007-2008 at a CAGR of more than 10%. Fixed capital has
also grown at a CAGR of over 10%, whereas working capital has grown at a higher

rate of 12%.

This clearly shows that the food processing industry in India is growing, with
agricultural produce being processed at the primary level and further at the second-
ary and tertiary levels, with sophisticated investment in processing.
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Table 4.6 Capital Investment in Registered Food
Processing Industries Z in Crore)

Invested Working Fixed
Year Capital Capital Capital
1998-1999 52881.72 9138.26 26756.18
1999-2000 64544.19 13173.49 31642.34
2000-2001 70203.45 12814.78 31886.59
2001-2002 74774.26 13480.72 33907.01
2002-2003 79563.41 10919.53 37627.47
2003-2004 81308.45 17239.37 37411.68
2004-2005 84089.79 16992.79 41387.87
2005-2006 92038.54 19032.54 45356.65
2006-2007 112484.00 22055.74 57459.85
2007-2008 138969.20 28828.91 68334.83

Source: Ministry of Food Processing Industries, Data bank on
economic parameters of the food processing sector,
2012.

This cleatly points to the improvements that have been occurring in supply
chains in the agribusiness sector because of investment and improved economic
activities in food processing sector.

Further analysis is taken up by studying the performance of certain industries
based on agro-products such as sugar, tea, coffee and vanaspati over the years since
1950-1951. This compares well with the earlier tables on some secular trend analy-
ses based on the growth of crops.

It may be observed from Table 4.7 that agro-based industries such as sugar, tea,
coffee and vanaspati have grown significantly during the post-independence plan-
ning era. However, it has to be noted categorically that the sugar industry has again
showed significant growth from 1990 to 1991 by doubling production, while others
have also registered high growth in production.

In case of the sugar industry, our discussions reveal that apart from lib-
eralization of government policies, the ability to invest in and operate power
plants on a co-generation basis have helped to improve value creation and thus
enabled significant additions to capacity. Further, it proves another important
point: in agro-based industries, entrepreneurs are able to upscale technical and
operating capabilities if there is scope in the manufacturing process for value
enhancement.
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Table 4.7 Selected Agro-Based Industries Production in India

(in ‘000 MT)
Vanaspati/Edible
Year Sugar Tea Coffee Hydrogenated Oil
1950-1951 1134 277 21 155
1960-1961 3029 318 54 355
1970-1971 3740 423 71 558
1980-1981 5148 568 139 753
1990-1991 12047 705 170 850
2000-2001 18510 827 313 1445
2004-2005 13660 831 296 1898
2005-2006 19321 893 262 1193
2006-2007 28199 949 254 1285
2007-2008 26300 948 265 1380
2008-2009 14677 968 267 1532
2009-2010 18802 991 278 1122
2010-2011 24350 967 283 827

Source: Ministry of Finance, Economic Survey 2011-2012.

4.4 Supply Chain Drivers

It may be interesting to highlight supply chain drivers and challenges in these agro-
based industries including that of sugar and plantation crops like coffee and tea,

and the ways in which firms are managing growth.

4.4.1 Facilities

Location of facilities is mainly determined by factors such as bulkiness and per-
ishability. For example, cane has to be processed close to procurement centres.
Produce such as milk needs to be processed close to collection centres. Similarly,
tea leaves, being perishable and of a bulky nature, need to be processed close to the
estates/gardens soon after plucking. On the other hand, certain produce like wheat
flour can be processed and distributed by shipping grains to local regional centres

for subsequent distribution of the produce locally.
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Another key aspect of facilities is the location of warehouses and distribution
centres that processors manage through their network.

4.4.2 Inventory

Inventory management is another important perspective of supply chains that
agro-based processing companies would have to handle efficiently for achieving
growth and success. As mentioned earlier, much of agricultural produce is sea-
sonal. From the facilities viewpoint, this requires the setting up of capacity for
handling peak inflow. But the challenge from the inventory perspective is: how can
the plant be run for a maximum time period in a year, so that idle capacity cost is
minimized? A second challenge is the management of the raw material inventory,
which has an uneven flow, as well as of the finished goods inventory, which would
be more tapered and close to even demand? Over and above the seasonal charac-
teristics, inventory management is complicated by regulatory measures on many
of these products, as they come under the essential commodities category. The
challenge for a supply chain manager is to manage this aspect, instead of leaving
it to functional managers to handle. Normally, in many agro-based industries the
functional managers, such as the procurement manager, the production manager
and the finance manager, who directly report to the chief operations officer, drive
business. This leads to the grave mistake of lack of supply chains and partnering
approaches in decision making, which results in the cobweb theory taking over.
Successful companies manage inventory through a partnering approach across the
network.

4.4.3 Transportation

The transportation perspective of supply chains is another important aspect of the
agro-based output sector. One may need specialized vehicles such as bulk container
movement trucks. Often, less specialized trucks are operated in India because of poor
economic sense, pointing to the ignorance of the cost of operation vis--vis the value.
Further, other options like rail transport and air transport are not available widely
in India because of route optimization issues, wagon/rake availability and multiple
handling. In the case of some sectors like sugar manufacture, inbound issues are
challenging aspects of supply chains. Cane is procured by factories from villages that
are radially connected. A factory in its yard cannot plan for more than four hours of
crushing. Assuming if a plant crushes 5000 tonnes of cane in a day, it has to crush
approximately 220 tonnes in an hour. The minimal inflow of raw material must be
maintained at that level. This means a minimum of 25 trucks an hour bringing in
raw material. A factory needs to ensure that it runs 24 hours, as the processing is
a continuous process, and therefore, 600 trucks per day are to be managed. If the
turnaround time is two to three days for a truck from loading to unloading and
returning for the next trip, then the transport manager has to manage 1500 trucks
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or more till the crushing season is over. On the other hand, the outbound aspects
for sugar are fairly well managed, as the sales contracts are ex-factory, and buyers
organize the trucks for transportation.

There are certain agro-based sectors like tea where the challenge is different.
Geographically speaking, tea is procured for processing from a close radius.
However, tea gardens are usually situated in mountain terrain, and tea is plucked
manually (mostly by women). Since it has to be processed quickly, vehicles move
quickly from aggregated load points to grading and processing centres. The chal-
lenge is tougher while moving to demand centres. Many small processors move to
auction centres at a nearby location. The tea auction centres in India are located in
Kolkata, Siliguri, Guwahati, Cochin, Coimbatore and Coonoor. Public tea auc-
tions have played a key role in the primary marketing of tea in India for over a cen-
tury, ever since the first tea auction centre was set up in Calcutta in 1861. However,
movements from the centres to demand points are interesting, especially in the
case of bulk cargoes. In India, demand centres are in the west, the north, the east
and the south in the same order. The majority of tea production activities take
place in the north-east. Southern states like Tamil Nadu and Kerala also contribute
to production. Often, tea from the north-eastern and eastern states is moved in
trucks and by rail to the western and northern parts of the country, which is a quite
challenge.

Thus, agro-processing units work seamlessly with buyers and their agents in the
supply chain to enable efficient movement of goods.

4.4.4 Sourcing

Sourcing issues have been discussed earlier as well. Agro-based industries have to
necessarily map their procurement plans and ensure all operations are synchro-
nized. More importantly, since agro-based industries depend upon resource endow-
ments and their users for economic activities such as production and exchange,
they have to necessarily establish partnering relationships with a strategic orien-
tation with others in their supply chains. In the literature on supply chains, one
normally comes across such recommendations for autos and auto components,
high-technology industries, heavy engineering, consumer products (durable and
entertainment goods), and so on. It is imperative for a large supplier-based (mostly
fragmented) agro industry to have a highly supply chain-focused procurement
management system.

Procurement activities for the agribusiness input sector can be seen at the farm
gates as well as in process industries.

In the case of farm gate direct procurement, where relationships matter most,
prices are set more on bargaining power and the value being brought in. When a
process plant procures material, the price is based on market prices minus interme-
diation costs, including those of logistics, like moving farm produce to the market.
In the current market environment, farmers’ understanding of price factors is
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realistic, and the focal firm behind the procurement also ensures enough trans-
parency in the system to procure adequate volumes. In the case of regulated price
regimes, the government fixes a certain procurement price as the minimum sup-
port price, or the floor price. The focal firm will have to pay the minimum recom-
mended price, and many times, farmers expect that price to be improved upon.
There are cases where the central government fixes the statutory minimum price
(SMP) and the state government comes up with a state advised price (SAP), which
is higher than the SMP. The focal firm ends up paying SAP, as in the case of sugar-
cane. Group negotiating power, especially within the political system, drives pric-
ing, rather than supply chain dynamics.

In the case of the regulated markets, prices are determined by forces of demand
and supply. This would apply more to agricultural produce arrivals at the regulated
markets and is linked to demand conditions during the time window of demand.
With the ongoing explosion of technology and maturity of systems, market infor-
mation is widely available. Farmer groups are able to effectively use mobile phones
and other media to decide on arrivals, and the same situation prevails with proces-
sors as well. Price discovery and transactions are more structured. This phenom-
enon has brought about a considerable evolution in pricing mechanisms, leading
to supply chain efficiency. One major issue here is the role of intermediaries, who
could take positions and play around with stock and price. However, the evolution
of the commodities market and futures trading in some selected commodities has
brought further efficiency to the supply chain.

It may be interesting to look at the procurement decisions and challenges in the
agribusiness input segment of process industries. Many items of farm produce are
procured from the following networks:

1. Directly from the farm gate
2. From the regulated markets
3. Delivery at the units.

Figure 4.1 on procurement challenges for processing units in agribusiness high-
lights some of the key challenges for each of the nodes/options in the network. A firm
may follow each of the options while relying predominantly on its chosen ones.

ITC’s e-choupal, PepsiCo India’s initiative for procuring potatoes and dairy
processing firms like Amul have achieved huge success in directly procuring from
the farm gate. The key elements of success in direct procurement lie in a company’s
initiative in achieving unique partnerships with local agencies, ensuring transfer
of technology through well-trained employees and supply of relevant agricultural
implements. At times, suppliers may have to provide farm inputs on credit, and
ensure it is done in a timely fashion, with the right quality. Optimum operations
call for prompt procurement and timely payments, with effective use of modern
communication technology and maintenance of perfect logistics and marketing
practices.



110 =

Agribusiness Supply Chain Management

Procurement
of material

Directly from
the farms

!

for

l

Through
regulated
markets

!

At the factory
gate

!

Challenges:

1) Relationship over time
and support through
extension services

2) Risk of non-compliance
unless price expectations
are met

3) Works where farmers

Challenges:

1) Farmers depend upon
regulated markets where
price mechanism is

not favourable at the
farm gate

Farmers experience price
discovery through direct

2

1)

2)

«

Challenges:

Works where satellite
farming practices are
involved

Farmers register and
grow the crop

Financial risk and crop
risk lie with the farmers

have stronger negotiating dealing 4) Plants help through

power and in cases where 3) Intermediaries still play extension services and
large processors build havoc facilitate farm loans
models for cost-effective 4) Seasonality and volume subject to creditworthiness
procurement through effects; buyers exploit and availability

strategic initiatives farmers’ inability to hold 5) Involves effective supply

stocks in anticipation of

chain planning and

the right prices operations for procuring
5) Transportation, volume the desired quantity at
and handling charges the appropriate price
affect supply chain 6) Plants work extensively
effectiveness. on building relationships
v v v

Technology and process maturity improve procurement operations

Regulatory factors and the roles of government and other institutions are
critical

Figure 4.1 Procurement challenges for processing units in agribusiness.

The Amul model showcases long years of partnerships based on trust, sup-
ported by excellence in operating performance, with the combination leading to
the success of its procurement policies. The processing unit works closely with
farmers through its primary cooperative societies, which basically operate at the
village level, ensuring collection of milk twice everyday. Further, farmers are paid
on time, and the amounts are based on the fat content of the milk supplied. As
mentioned above, extensive planning, careful organizing of logistics and the sup-
port of extension staff are critical for success. One needs to invest time and effort
in understanding the local dynamics and setting up a system that delivers value to
stakeholders through proper procurement strategies.
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Exhibit 4.1 PepsiCo India’s
Success in Contract Farming

West Bengal farmers supplying potatoes to PepsiCo India farm-
ers registered a phenomenal growth of 150% in the harvest
for 2010. The company’s potato supplies were derived from a
total acreage of 2,600 acres in 2009. PepsiCo India imparted to
its 6,500 contract farmers knowledge of the correct geometry
and chemical kits required for optimal harvesting. Further on,
PepsiCo India provided better quality seeds and ensured timely
irrigation by maintaining day-to-day follow-up on all relevant
agricultural practices. Post-harvest, the company provided the
required transport and storage facilities as well. This phenom-
enal growth resulted in the farmers earning a profit of between
%25,000 and 40,000 per acre, as compared to 315,000-25,000
in the previous year.

According to Nishchint Bhatia, Executive Vice-President,
Agro, PepsiCo India, “Being the largest procurer of potato in
India, PepsiCo India has not just given more opportunity to potato
farmers but also worked in close partnership with the farming
community with a vision of creating a cost-effective, localized
agro-base in India by leveraging its access to world class agricul-
tural practices. A unique feature introduced by FritoLay India is
the ‘weather insurance’ offered to the farmers. It also guarantees
a ‘buy back’ price for the farmers which insure a regular income
for them. During the course of this partnership, PepsiCo has
transformed the lives of thousands of farmers by helping them
refine their farming techniques and raise farm productivity.”

PepsiCo India runs the country’s largest contract farming
operation in potatoes. The company works with nearly 15,000
farmers and procures 70,000-75,000 tonnes of potatoes.
Through contract farming, total procurement is about 150,000
tons. PepsiCo India’s Direct seeding initiative saves 30%—40%
of water in paddy cultivation by doing away with the traditional
method of flooding the fields. In 2009, PepsiCo India incorpo-
rated 6,500 acres and saved nearly 5.7 billion litres of water.

Source: PepsiCo, PepsiCo India achieves splendid success in
contract farming in West Bengal, Mar. 23, 2010.

Thus, direct procurement is effective only when the bargaining power of both
farmers and processing units is high, and requires a support system to scale up
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value in the supply chain network by the elimination of intermediaries. There may
be cases where a firm makes efforts for procurement, but a farmer resorts to non-
compliance for short-term gain. These instances are more aberrations than a regular
practice.

One may also look at some retailing companies such as Reliance, Spencer’s,
and Food Bazaar, which procure produce directly from farm gates. Direct procure-
ment from farmers can be done only in states that have amended their Agricultural
Produce Marketing Committee (APMC) Act to permit buyers to purchase directly
from producers and farmers, in line with the Model Act 2003 proposed by the
central government. Reliance had to face a lot of negative publicity. Small traders
organized agitations against the practice of direct procurement from farmers.

Agribusiness processing units alternatively procure from regulated markets as
well. Often, they use a combination of direct procurement and procurement from
regulated markets. For example, the oilseeds processing plant of the Karnataka
Co-operative Oilseeds Growers Federation Limited (KOF) has a processing plant
at Hospet in Bellary district, with a crushing capacity of 250 tonnes per day (TPD)
for groundnuts and 50 TPD for sunflower seeds, as well as a 100 TDP solvent
extraction plant and a 50 TDP continuous refinery. The plant usually tries to pro-
cure oilseeds for processing directly from growers/cooperative societies. But due to
the dynamics of price and production, farmers may choose to sell their produce
in regulated markets. Further, there could be scope for extending the operational
period if a plant can supplement its procurement levels with purchases from market
operations. More importantly, refinery operations would require their own feed-
stock from expellers and also from the markets to utilize maximum capacity for
longer periods of operations.

The plant operations manager may have to work on an effective production plan
incorporating optimum use of plant capacity with a mix of direct procurements
and material from market operations. Since market operations are based on market
prices, which could be volatile, the ability to understand parity in price with input—
output yield parameters and margin on operations is mandatory. Further, market
operations require the ability to stock or hold goods by buying produce cheap and
processing it while capacity is available and prices are conducive for output. This
makes it necessary to balance inventory policy and procurement policy; further,
synchronization should also be achieved with respect to transportation costs. Thus,
market operations challenge the supply chain functions of procurement, price
management, inventory, facility management and transportation.

It may be noted that the network structure for the factory gate procurement
option requires a certain ecosystem to work with. This approach works in the case
of satellite farming, as demonstrated by sugarcane factories. The plant is a com-
mand area allocated by the state government to develop and nurture cane farming.
The sugar factory is run by procuring cane from the command area. The firm that
has been granted the license promotes registration of the land, wherein the farmer
contracts to produce cane and offers it for procurement by the factory. The plant
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will support the farmer with extension services during the growth phases, and will
monitor crop growth.

Though it looks rather simple, it is quite a complex operation, with detailed
procurement planning, policy and process set in place. For a 5,000-tonne per day
cane crushing (TCD) capacity plant to be operational for 210 days in a year, around
10.50 lakh tonnes of cane are required. With an average yield of 35 tonnes per acre, the
plant should have a minimum of 30,000 acres under sugarcane cultivation. In reality,
it must provide for a 20% variation and, therefore, should target 36,000 acres. With
average holding in certain parts of the country as low as one acre, a plant of this size
may have to manage up to 36,000 farmer units. Further, there must be sequencing of
plots in such a way that the procurement feeds plant operations for a period of eight
months. One may note that the process in a sugar plant of this size has an ability to
handle varying feeds of 3,750—6,750 TCD depending upon climatic conditions and
the imbibition levels that can be handled while milling cane.

It is just not operations that challenge procurement but organizing harvest
labourers for cutting cane from the field and loading is another challenge. Cane
harvesting and loading cannot be easily done by regular agricultural labourers, as
it is laborious and difficult. There are specialized labour groups that do this, and
they are in high demand. The plant has the responsibility of organizing labour on
behalf of farmers, as individual farmers do not have the wherewithal for the same.
Hence, there must be a team that coordinates production planning, procurement
and operations at the field. The other challenge in field operations is that of organiz-
ing transportation of cane from the fields to the factory. Some of the rich farmers
have their own means of transportation. Typically, cane is shipped to the factory
from the fields in carts, trailers and trucks. Trucks are the most popular mode of
transportation, but a 5000 TCD plant needs to organize approximately 500 trucks
a day, which is a daunting task. Generally, the factory enters into agreements with
local truck associations to ensure smooth operations. Transportation costs are paid
in terms of tonnes carried.

Thus, at the factory gate, procurement for operations is a planned and well-
structured activity involving relationships with many supply chain stakeholders.
With this, one can see that the complexities of procurement operations in the
agribusiness sector are wide ranging, and require meticulous planning and strong
operational capabilities.

4.4.5 Pricing

Pricing is another important perspective which supply chain managers need to focus
on in agro-based industries. Input prices are sensitive to crop output and seasonal
characteristics. Many times, the government regulates the input price through a
minimum floor price stipulation (support price schemes). In the case of agro-based
industries, output prices were highly regulated till the 1990s. Since then, there have
been a number of liberalization policies like decontrolling of sugar, dairy processing
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and edible oils. However, one still needs to understand that output prices in India
are not fully under market conditions, as the prices of sugar, edible oil and other
outputs are very sensitive. In adverse situations, the government quickly imports
these commodities or comes in with direct intervention. Another important aspect
in the supply chain networks of agro-based industries that affects prices is the pres-
ence of a number of intermediaries in the system, and even more, their inability
to relate reward to responsibility, which affects pricing and profits. Agro-based
industries improve distribution management and trying to reduce intermediation.
However, fragmented markets and the vast reach required make this a challenging
task. The progress of organized retail in India and customer demand for quality
would help to improve price realization. Customer preferences for recent products,
irrespective of long shelf life, also deter pricing. Firms are compelled to use dis-
counting and markdown pricing to ensure freshness of stocks. Thus, pricing plays
a significant role in agro-based produce processors.

4.4.6 Information

Finally, information, which is now considered as one of the key inputs to sup-
ply chain decisions, enables efficiency in those decisions. Agro-based processors
are today heavily deploying information systems and also looking for avenues for
benefiting by aligning systems and processes around breakthrough technological
developments that have surfaced in the market.

As may be seen in the tea industry, the newly designed e-auction system is being
used by all the six auction centres. The e-auction system integrates the process, start-
ing from the creation of invoices till the delivery of tea from the warehouses, enabling
better control and avoiding duplication of work, thus reducing the time taken. The
benefits of e-auctions are aplenty for all supply chain network operators, as summa-
rized in Table 4.8. However, processors also have immensely benefitted in the form
of streamlining of information, financial and physical flows in the system, enabled
by technology upgrades. Though it is believed that there was an initial reluctance to
move to e-auction, the success of it is now reflected in the increased patronage.

This is not only true of tea auctions in India, but also in many other trades
where technology can be integrated. We would be discussing this in the chapter
on IT for agribusiness efficiency, wherein a few case studies would be discussed.
ITC, as mentioned in one of the earlier chapters 1 & 2, is a classic case. We believe
that companies like Amul have adopted state-of-the-art technology applications for
deriving supply chain eficiencies.

Thus, we observe the growth of the agricultural produce sector and processing
industries in India impacting supply chain efficiencies. There is another which is
gaining greater attention in contemporary agro-based business is of wastages and
linkage to supply chain management.

While processing agricultural products, wastes are generated because of the
fibre content after extraction or by process additions such as water and chemicals.
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We also observe that the sector faces a number of challenges, and has still been
able to take advantage of attractive growth opportunities successfully. It also shows
the unleashing of the large potential for processing goods, as the market widens
with changing customers’ preferences and urbanization.

This can be better explained with an industry situation. In the case of sugar,
cane is crushed using a lot of water in the crushers. The imbibition level is one
such measure of performance. The more water is used, the better is the extrac-
tion of the juice from the cane. However, this necessitates the demand for more
steam to process the juice. At this stage, bagasse is the residual from the milling
section. The sugar mills use this bagasse for combustion in the boilers, which pro-
duce steam for processing, while electricity is also generated for use in the factory.
Traditionally, eatlier low-pressure boilers and turbines were reduced, which meant
low efficiency, with the electricity produced just adequate for the factory. Over the
last two decades, sugar plants have installed high-pressure boilers and matching
turbines to generate electricity. With the same quantity of bagasse, now they are
able to export substantial amounts of electricity to the grids. The increased recovery
through this system has changed the fortunes of sugar manufacturers.

Moving further in the sugar manufacturing process, pressed mud is generated
during the purification of juice process, and is sold as organic manure to farm-
ers. Farmers pay for it and clear the load from the sugar factory; thus, sales are
ex-factory, and transportation is through the farmers’ vehicles. After this, the crys-
tallization process takes place through vacuum pans. The process generates molas-
ses at this stage. Storage of molasses is a tough process, especially during the peak
season, and can impact the environment, as the processes are rigid. Molasses stocks
are sold, and in cases where there is manufacture of industrial alcohol attached to
sugar plants, the process generates spent wash and solids. Disposing of spent wash
as per the demands of environmental regulation is another major challenge.

Thus, as one may note, different types of materials are generated during pro-
cesses, raising opportunities to create by-products, and residue management
becomes important. A similar kind of waste management is necessary in every
other agriculture process business. Often, the generated materials are used for pre-
paring organic manure or by-products like bricks and land fillers. Of course, there
are industries like those that process raw leather from animal skins, which are fac-
ing challenges because of their inability to handle efluents, and thus, are being
asked to close. At times, this forces India to import processed raw skins for further
value addition and re-export to developed nations.

4.5 Industrial Production

We move further to discuss on the use of agro-based products as input in the process-
ing and manufacture of goods classified under Standard Industrial Classification

(SIC) codes.
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It may be interesting to look at the performance of a few more industries that
would have been placed in various SIC categories, but use agricultural produce for
secondary and tertiary processing. This may include industries for producing cot-
ton, paper and capital goods like textile machinery.

The following are certain observations based on Table 4.9 on the performance
of industries for cotton textile and paper-related products in India. The perfor-
mance and inferences on supply chain issues are drawn here more as illustrative of
the issues faced by this sector.

1. The corrugated and other similar paper industry has demonstrated a fluctuat-
ing trend in production for the period 2004-2005 to 2010-2011. The indus-
try has been plagued with problems of over-capacity, manual operations and
low productivity. Further, transport constraints and high freight costs lead to
setting up of small- and medium-sized plant near consumption points.

2. The craft paper and writing and printing paper industries have registered
CAGRs of 7% and 6%, respectively, for the period 2004-2005 to 2010-2011.

3. Though the paper industry has grown at an average growth rate comparable
with the manufacturing sector, the industry has specific challenges, espe-
cially in terms of the availability of forestry resources and sustainability. One
of the chief concerns of the supply chain managers in these industries is to
ensure raw material availability and replantation of trees for sustainability of
resources. Action must be undertaken in accordance with a well-designed
plan to ensure resource availability. On the downstream of the supply chain
network, managers have to handle distribution management, as large paper
plants could be located close to raw material sources (paper raw material is
weight losing in character), and the end products need to be moved across the
network.

4. Cotton cloth and mixed/blended cloth manufacturing units use an agricul-
tural produce, namely cotton, which is ginned. In fact, ginning is a large
industrial activity which is mainly confined to tiny (cottage) and small- and
medium-sized industries in India. The ginned cotton is then moved for mak-
ing yarn and then cloth.

5. It can be observed from Table 4.9 that cotton cloth registered a CAGR of
7.5% from 2004-2005 to 2010-2011. The industry has grown phenomenally
from 1950 to 1951 onwards. It may be noted that the cotton cloth industry
has two components, namely, the mill sector and the decentralized sector.
From 1990 to 1991 onwards, the decentralized sector has grown significantly
compared to the mill sector mainly because of the labour problems and cost
factors in the mill sector. The decentralized sector units are able to handle
growth, as they are small in size and a lot of fiscal concessions are available.
There are a number of factors which led to the fall in the mill sector, and
units in certain mill sector centres like Mumbai and Ahmedabad have started
switching over to other businesses because of the attractive real estate pricing
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their lands attract. From a supply chain perspective, poor cost conditions and
the scope for realizing the real estate potential raised the scope for revisiting
supply chain configurations in the decentralized sector.

6. Finally, a look at the growth of the mixed/blended cloth sector shows that
it has registered a CAGR of 5.5%. Here again, the decentralized sector has
a larger share compared to the mill sector, but has grown at a lower CAGR
compared to the mill sector.

7. In the cloth manufacturing industry, cotton assumes a significant part, which
is determined by cotton prices, availability and trade policies.

8. Here, we have not discussed the situation regarding man-made fibre, filament
yarn, spun yarn and so on as our discussions are focused on challenges faced
by the agro-based processing sector rather than the cloth sector.

Thus, agro-based secondary and tertiary processing industries face innumerable
challenges in designing supply chains in order to achieve the overall supply chain
goals of efficiency and service levels. This is because of the characteristics of agricul-
tural produce and the number of market intermediation levels. The latter is being
addressed through application of technology and spread of information and data
for decision making. But the former would continue to be a challenge.

4.6 Conclusion

To conclude, agro-based processing can include primary, secondary and tertiary
processing industries. The challenges are in planning network operations and syn-
chronizing all stakeholders to optimize the supply chain goals of cost efficiency and
responsiveness, while still achieving maximum supply chain profits shared across
the network players, based on their respective roles and responsibilities. Because
of the typical characteristics of agricultural products, namely, their seasonality,
bulkiness and perishability, certain role agents may skew relationships and achieve
increased importance, reaping more benefits. Processing firms need to establish
partnering relationships and synchronize operations like any other industry’s
evolved supply chain network designs.
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Chapter 5

Retailers

ObjeCTIve

This chapter helps in understanding the complexity of retailing agricultural
produce, such as farm fresh and processed produce, and the need for address-
ing challenges of achieving efficiency and effectiveness in supply chains. The
discussions include those of unorganized and organized retailers and role of
intermediaries.

5.1 Introduction

Typically, the term retail is used to refer to sales for final consumption, in contrast
to sales for processing or resale (i.e., wholesale). A retail sale is a sale to the ultimate
consumer. Retailing can be said to be the interface between the producer and the
individual consumer buying primarily for personal consumption. This definition
of retail excludes direct interface between manufacturers and institutional buyers
such as the government and other bulk customers. It may be appropriate to mention
here that retailing is the last link that connects the individual consumer with the
manufacturing and distribution chain.

“A retailer is involved in the act of selling goods to the individual consumer
at a margin of profit. Retailing can be classified as organized or unorganized,
based on the structure or format of business. Typically, organized retailing refers
to trading activities undertaken by licensed retailers, that is, those who are reg-
istered for sales tax, income tax, etc. This category includes corporate-backed
hypermarkets and retail chains, and also privately-owned large retail businesses.
On the other hand, unorganized retailing refers to the traditional formats of
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Table 5.1 Advantages of Organized and Unorganized Retail

Unorganized Organized

Proximity to customer Better quality and grading
Excellent customer relationship Economies of scale

Long operating hours Better loyalty programmes
Favourable price points Appropriate standards

Low wastages Good shopping experience

low-cost retailing. This would include: local kirana shops, owner-manned general
stores, convenience stores, hand cart and pavement vendors, etc. This is over-
whelmingly popular in India.

The Indian retail sector is highly fragmented, with 97% of businesses being
run by unorganized retailers. Organized retail is at a very nascent stage. The sector
is the largest source of employment after agriculture, and has deep penetration in
rural India, generating more than 10% of India‘s gross domestic product (GDP)”
(NABARD, 2011).

Table 5.1 summarizes the advantages of organized and unorganized retail.

It may be also important to note there that there are certain disadvantages
like poor hygiene at times, limited stock-keeping units and little or no shopping
experience.

On the other hand, the organized retail in agricultural products, including
fruits and vegetables, is picking up in India. Produce is sold through a number of
registered outlets, comprising cooperative, private and sole-ownership stores. These
establishments are becoming common in metros, urban centres and even in semi-
urban centres with a population of 100,000 or more.

However, organized retail may have some disadvantages like higher wast-
age, as responsiveness has to be high, with the challenges of managing stock
and store, pilferage, incremental transaction costs, and in India, the high cost
of real estate and poor parking facilities has proved to be spoil sport for buying
experience.

5.2 Size of Indian Retail

It may be useful to discuss the pecuniary size of the retail industry in India and
then relate it to the food and beverages that would be fall under agribusiness,
so that we can then arrive at the unorganized component. A NABARD (2011)
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Table 5.2 Size of Retail Industry in India

Retail Industry Growth Year | Growth Year | GDP

Size in on Year on Year Growth
Year Z billion (Nominal) (Real) Rate (Real)
2003-2004 10,559 — — —
2004-2005 11,295 7 0.5 7.5
2005-2006 12,661 12.09 7.66 9.5
2006-2007 14,096 11.34 5.92 9.7
2007-2008 15,623 10.83 6.22 9
2008-2009 17,497 12 10.93 6.7

Source: NABARD, Organized Agri-Food Retailing in India. Mumbai: NABARD, 2011.

report on organized agri-food retailing in India has brought out some estimates
for the sector.

The study has used Central Statistical Organization (CSO) data on Private
Final Consumption Expenditure (PFCE) at current prices (nominal) classified by
types of goods to estimate the size of total retail. It considers the total PFCE less the
PFCE contribution towards services to be the value of retail.

It may be observed from Table 5.2 that the size of the retail industry was
around 17,497 billion as of March 2009, and has been growing between 7% and
12% between 2003-2004 and 2008-2009. The growth is directly linked to GDP
growth, which determines disposable income and private spending abilities.

The NABARD (2011) study mentions that secondary data show that the food
and beverage category forms a large proportion of total retailing. The study has
used CSO data on PFCE classified in terms of current prices (nominal) to estimate
the size of the food retail sector. The value of the food retail sector was expressed
as the sum of all contributions of PFCE towards food and beverages. This includes
expenditures on the following food categories:

Cereals and bread
Pulses

Sugar and gur

Oils and oilseeds

Fruits and vegetables
Potato and other tubers
Milk and milk products
Meat, eggs and fish
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B Coffee, tea and cocoa
B Spices
B Other beverages, including processed food.

It may be observed from Table 5.3 that the share of food and beverages in total
sales is about 61%, a marginal reduction over the years from 63.4%. This could be
because of the increase in disposable income and increasing private spending on
durables and other non-food items, which is a typical trend in an economy that is
growing, and is especially typical of lower and middle income groups’ aspirations
to scale up their standards of living,

It may be observed from Table 5.4 that

1. Unorganized retail has a major share in purchases made in both urban and
semi-urban/rural markets, as observed by this study—something we also
agree with.

2. Compared to non-perishables, perishables are bought mainly from unorga-
nized retail sources, to the extent of between 80% and 90% in the case of
urban markets, and to an even higher extent, between 92% and 98%, in the
case of semi-urban/rural markets.

3. Buyer behaviour tends more to unorganized sources because of the price fac-
tor, ease of buying and probably freshness of the stock, especially in case of
non-vegetarian food items.

4. The presence of unorganized retail establishments in agribusiness could be
a challenge to supply chains, though the ultimate buyers see a value in what
these establishments deliver.

Table 5.3 Size of the Food and Beverage Retail Sector and Its Share in
Total Retail

Food and
Total Retail Beverage Share of F&B | Growth in F&B
Sales Retail Sales in Total Sales Retail Sales

Retail Sales (Z billion) (% billion) (%) (Nominal) (%)
2003-2004 10,559 6,697 63.44 4.1
2004-2005 11,295 6,954 61.57 3.8
2005-2006 12,661 7,702 60.83 10.8
2006-2007 14,096 8,563 60.75 11.2
2007-2008 15,623 9,585 61.35 11.9
2008-2009 17,497 10,673 61.00 11.4

Source: NABARD, Organized Agri-Food Retailing in India. Mumbai: NABARD, 2011.
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5.3 Unorganized Sector

Traditionally, “retailing in India has grown with the number of kirana shops
(mom and pop format establishments). These shops are well distributed across
all geographical areas, from metropolitan cities to small hamlets or villages. As
the economy grew, reflected in changes in demography, and rise in income and
wealth distribution, the number of such establishments grew and reached enor-
mous levels. According to the economic census of 2005, the number of establish-
ments in India engaged in retail trade was around 15 million. While 52% of these
were in rural areas, the remaining 48% were in urban areas. During the earlier
census of 1998, the total number of establishments engaged in retail trade was
10.6 million (with 49% in rural and 51% in urban areas). The period has seen

an average growth of about 6% per year in the number of retail establishments”
(NABARD, 2011).

5.3.1 Rationale

1. Buying convenience: Unorganized retail establishments are usually in close
proximity to their customers. The NABARD (2011) study points out that
organized retail outlets are located quite far away, that is, more than four
times the distance (average 1180 m) of unorganized outlets (average 280 m)
from consumers’ residences in A class centres, while it was further away
(1320 m) in case of B and C class centres. Though there is a high penetration
of organized retail in A and Al class cities, consumers have a clear prefer-
ence for unorganized retail, especially for perishables. Consumers buy from
the unorganized retail most especially when something needs to be bought
quickly. The average amount of time spent per visit is significantly high in the
organized sector compared to the average time spent at unorganized outlets.
However, this additional time spent in organized retail organizations would
span purchases of both food and non-food items. There are many reasons why
this additional time is spent. They include the self-service systems, wherein
customers go through different sections for choosing different items, more
customers demanding attention and queues at billing/paying counters.

In the same manner, the average amount of time spent per visit is sig-
nificantly higher in case of the organized retail sector. Since customers spend
more time, but are less likely to visit as often as in the case of unorganized
retail outlets, the time and amount spent per visit could be higher. This makes
it clear that unorganized retailers are likely to be highly preferred for buying
perishables.

This is clear from the structure of the marketplaces, where selling is done
in small lots by persons using head loads, carts and other vehicles to provide
door delivery as well. For example, one wonders how a hawker walking into
a neighbourhood with his cart of vegetables and fruits knows the demand
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pattern of the families living in the area. It may be that one of his regular
clients—an elderly lady—chats with him about the other households in the
locality. Equipped with surprisingly precise knowledge about the demand
pattern of each household, his cart would be stocked with the exact amount
of perishables. If we observe his selling pattern a little more, we will find the
hawker completes his round through the neighbourhood by 11 a.m.—a total
work time of six hours—and makes a decent margin of profit with less vari-
ability in price, lesser necessity for stock-keeping items and smaller quantities.
Its amazing. His customers are happy with his fresh stock and fair prices.
The vendor is happy with his service, realization and the stability of his earn-
ings. The cash-to-cash cycle is so perfect that his sourcing and distribution
plans are also clear and well established. Synchronization of supplier relation-
ship management and customer relationship management—the macro pro-
cesses of supply chain management—is well in place. The hawker would have
roughly around ¥3000 worth of stock, and made his sales at a 30% margin.
Ideally, as per our enquiry, we observe that he sells about 80% of his stocks on
his neighbourhood rounds, and sells the remaining 20% to small restaurants
and hotels. There is also a likelihood of credit sales, and the vendor manages
his cash flow by anticipating such credit sale requirements.

Apart from direct sales at homes, agricultural products are sold in market-
places in each locality, either in the morning hours or in the evening hours.
These marketplaces have assemblies of large numbers of sellers and buyers in
locations either assigned by the local municipal authorities or captured by
the traders by dint of long practice over the years. There would be no great
convenience in buying in such marketplaces for high income groups, as these
markets are unstructured and without much parking space; however, large
middle- and low-income groups would find it attractive.

Thus, unorganized markets have come to stay because of convenience
buying.

. Way of livelihood for vendors and retailers: There are a large number of retailers
and vendors in the unorganized market. For many of them, trading is their
livelihood. They have taken up retailing of agricultural produce because the
entry barriers are low. All that is required is possession of selling space in an
advantageous location and limited working capital to invest on stock. When
interviewed, many of the retailers gave us to understand that they are in the
business by choice, and at times, because it was the family business. Further,
they do not have any alternate means of livelihood, as they took up retail-
ing with very little formal education, and started their careers as apprentices
in retail stores. Hence, as they are engaged with their only livelihood, they
stay focused, and try to create value for themselves by buying and selling
goods and services. There is a common belief that such unorganized retailers
thrive on low margins and low turnovers, benefiting from the corresponding
low risks. As the population increases and new agglomerations of residential
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dwellings arise, agricultural products for the ultimate consumers reach the
markets through the proliferation of both long-time retailers and new genera-
tions of youth taking up a means of livelihood through trading of goods at
the retail point.

3. Competitive pricing: Conceptually, organized retailing must provide strong
price advantages, as they enjoy economies of scale; in reality, small and unor-
ganized retailers are competitive in pricing. Our probing into the market
brings out the fact that the small retailers have the advantages of low over-
heads and low interest charges on their stocks. This may seem to be con-
tradictory to common belief, as large retailers do have overheads, but these
overheads are spread over wide inventories of stock. Similarly, large players
must be able to get working capital at a lesser cost of fund. The key advan-
tage to small retailers is their limited stocks and lesser wastage, resulting in
their ability to offer competitive prices. It is also important to note that small
retailers provide the scope for buying any lot size, which is seen as an advan-
tage to buyers. Hence, it is not just price, but also the ability to transact at
low volume and outflow, that makes them attractive retail outlet choices for
consumers.

Thus, it is our view that the small unorganized retailers are popular because
of the convenience they offer, their long working hours, competitive pricing, good
understanding of customers and relationship management, as also their focus on
their retail activity as their necessary choice of livelihood.

5.3.2 Business Structure

1. Petty, unorganized retailers who sell in carts, on pavements and in marketplaces:
These are businesses owned by operators who have typically organized their
own capital and labour, and run their businesses for profits. The capital
employed could be between 310,000 and ¥100,000. The focus is mainly on
using the opportunity to maintain a steady livelihood with a regular cus-
tomer base and the opportunity to serve repeat customers. The retailers earn
a decent profit margin of 20%-30% and typically, do a cash turnover in a
day or two. The more financially strong members of this group may have paid
large sums in the range of ¥60,000-70,000 for the rights to set-up and run
their petty shops on pavements or in marketplaces. This is true for perishables
as well as for other agricultural products that are sold in rural and semi-urban
markets. Normally, one would not come across non-perishables such as cere-
als and grains being sold in this format in urban centres.

2. Perty shops: Typically, these shops are formally structured in an area of
600 sq. ft or less. Again, they are operated by their owners, with two or
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three helpers. The shop would sell many agricultural products and a few

general format durable retail items such as personal care products, hair care

products and home products. The total stock could be valued at around

%300,000-500,000. Perishables will be replenished daily, and could be of

value between 2,000 and %10,000. This is a key node in the agribusiness

supply chain in India, as it caters to large sections of the population of India,
especially low- and middle-income groups. This is especially so in rural mar-
kets. The node participants may not be acting as part of a supply chain, but
well-honed market survival instincts compel them to keep extending their
businesses. There is stiff competition and low entry and exit barriers, making
it unattractive for players who want to ensure mature operations and long-
term survival with normal profits.

3. Single store: The unorganized retail trade for agricultural products includes
perishables. Typically, these stores have the following characteristics:

a. Proximity, goodwill, credit sales, bargaining, loose items, convenient
timings and home delivery, all of which are major drivers of these units.

b. While kirana (mom and pop) stores sell on credit to retain customers,
their own reliance on institutional finance remains very low.

c. 'These stores depend on their customer bases and relationships with them,
maintained by extending excellent service based on intimate knowledge
of customer demand. They are responsive, and provide all support ser-
vices such as home delivery, credit on purchases and information support
on events and happenings around the locality.

d. Quality is never an issue as the customers are well known. If a retailer
falls short on quality, his customers would demand replacements. Hence,
the challenge these retailers face are having the right inventory and the
right quality, and offering the best prices and service.

e. 'The viability of a single large store, retailing perishables and operating on
2 3000 sq. ft area is given in Table 5.5.

It may be seen from Table 5.5 that a perishable retail outlet that could be selling
fruits and vegetables along with a few more food items will probably have a stock
valued at ¥1,800,000. The store may be employing about 27 staff, incurring a staff
cost of 200,000 excluding their welfare expenses and bonus. We look at the other
operating costs and determine the level at which the store must operate to earn
profits.

It may also be observed from Table 5.5 that obsolescence cost, rental and
interest on working capital are key line items that need discussion. Obsolescence
cost in perishables is estimated to be 10% of the stock or 6.5% of turnover. It would
be appropriate to see this cost as a percentage of turnover, as the success of business
involving retail of perishables depends more on liquidation of stock and manage-
ment of price and revenue using the discounting strategy. Rental is assumed to be
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Table 5.5 Single Store Economics

Estimated built-up area of the shop (sq. ft) 3000
Estimated stocking space (cu ft) 6000
Estimated value of stock in ¥ per cu ft of 300
holding
Value of stock at the store/display (3/000s) 1800
Number of employees required 40

No | Salary/ Total ¥

month ¥

Store manager 1 20,000 20,000
Supervisors 6 10,000 60,000
Support staff 20 6000 120,000
Staff cost excluding welfare and bonus 200,000
Staff cost including welfare and bonus ¥/month 240,000
Electricity and utilities ¥/month 30,000
Rental ¥/month 75,000
Other overheads ¥/month 50,000
Interest on stock ¥/month 27,000
Obsolescence cost ¥/month 180,000
Total monthly cost % 602,000
Owners’ revenue expectation I/month 100,000
Total cost along with return for the owner/month 702,000
Margin on sale 25%
Break even sales for a month 280,8000
Monthly sales (in 000s) 2808
Daily sale (in 000s) 93.6
Per customer basket ¥ 250
Number of customers required/day 374
Customers’ purchases in a year 134,784
Repeat purchases in a year 104
Number of basic family contacts 1296
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%25 per sq. foot, which is quite nominal in urban and semi-urban centres. If the
retailer uses a designated market space operated by a large sellers’ association, this
could be lower. This requires long leases and a hold on such opportunities over a
long period. There is a trend, especially in A class and A1 class urban areas, for some
retailers to invest on space. For example, in our illustration, the retailer must invest
around %3 million to own 3,000 sq. ft, and the capital cost per month, exclud-
ing repayment of capital, could be ¥50,000. In any case, the capital appreciates,
and the retailer would make good on his investment. Another challenge for small
retailers in India is the interest cost on stocks. In this case, we have assumed 18%
per annum, or 1.5% on a monthly basis, which is very fair and optimistic. Often,
small retailers do not have access to organized funding, and hence, the cost of their
working capital is high. The retail trade, which is operated as a full-time engage-
ment by the owner, provides ¥1,00,000 towards salary and return for risk-taking.
This is abysmally low.

Let us understand the viability at this level of costs. The cost of operation is
about 702,000, and at a 25% margin, the retailer has to achieve total sales of
72,808,000 per month. The daily sale must be about ¥93,600, which means at least
374 transactions at a basket value ¥250 each are required. This could be possible
only if the retailer has about 1,296 customer accounts, with each customer buying
at least twice in a week. This is based on actual observation and fair assumptions
about customer loyalty. In reality, customer footprints to conversion and casual
walk-ins would happen. But by and large, the economics is fairly supported on
ground by a few experts. This case is not generalized, but is used to draw broad
inferences about the sector.

The drivers or challenges for unorganized retail in India are:

1. the ability to build customer loyalty and ensure repeat purchases;

2. management of obsolescence and reduction of waste to a single-digit percent
of turnover;

3. management of the interest cost on working capital;

4. most important, the cost of real estate, which is met through ownership or
rentals. Since many of these categories of retailers do not have the support of
institutions and are self-starters, capital is scarce. Hence, they go for rentals.
Managing the space and holding on to the rental rate is a contemporary
challenge, especially in class A and class Al cities, where real estate prices
have zoomed.

This leads us to the conclusion that given the clusters of dwellings and space
constraints, agricultural retail trade in the unorganized format would continue to
thrive in India, as it provides livelihood for a large community of small traders.
There would be less recognition as parts of supply chain networks, but more effec-
tiveness could be driven by instincts and node (retail) level business sense, and by
providing value to small-quantity customers.
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5.4 Organized Sector

Organized agricultural food retailing, as defined eatlier, refers to food and beverage
retailing by licensed retailers (registered for sales tax, income tax, etc.) with proper
technical and accounting standardization. The organized retail trade in the food
category also has a significant impact on supply chains related to the flow of mate-
rial from the rural areas to the consumption centres and could directly affect the
livelihoods of the farmers.

The hierarchy or structure of the agribusiness market has two components:

1. Agricultural inputs and services which are bought and consumed by farmers
in their production activities as part of the backward linkages in agribusiness
supply chains. However, we are not discussing this issue here, as it has been
dealt with in the chapter 2 on agribusiness inputs. Moreover, it does not con-
stitute ultimate individual consumption, but is seen as an input for an output
to which value is being added. Though such products and services require
retailing, they are not part of the discussion here for the reasons mentioned
above.

2. Agricultural outputs move as products directly or through value additions to
the retail points for ultimate consumption; this is a part of the forward link-
ages of agribusiness chains, and our discussion here is centred around those
products and the outputs to the food, perishable and organized retail busi-
nesses where value-added agricultural produce is sold.

Table 5.6 provides the phases of evolution of the retail sector in India by bring-
ing out the structures or hierarchies of retail formats.

Here, it is important to discuss the rural and urban definitions widely used in
India, and how they need to be contextualized here. “As per the Census Report,
the ‘rural sector’ means any place that meets the following criteria: a population of
less than 5,000; a density of population less than 400 per sq. km, and more than
25% of the male working population engaged in agricultural pursuits.” (Ministry
of Home Affairs, 2011b)

Further, the census further mentions that the rural areas are the smallest
areas of habitation, viz., the village generally falls within the limits of a rev-
enue village as recognized by the normal district administration. The revenue
village need not necessarily be a single agglomeration of habitations, but has a
definite surveyed boundary. Each village is a separate administrative unit, with
separate village accounts. It may have one or more hamlets. The entire revenue
village is one unit.

“Rural primary markets are typically located in rural and interior areas, and
serve as focal points for a majority of the farmers in the vicinity. These are mostly
small and marginal farmers who come to market their farm produce and purchase
their consumption needs. Typically, the markets are like melas (celebrations) on
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Table 5.6 Phases in the Evolution of Retail Sector

Market Description
Weekly markets, village and rural Source of entertainment and
melas commercial exchange

Convenience stores, mom and pop | Neighbourhood stores/convenience

stores, kirana stores stores. Traditional and pervasive reach
Public distribution stores, Government supported availability/
cooperatives low costs/distribution

Hypermarkets and supermarkets, Shopping experience/efficiency/
department stores modern formats

Source: NABARD, Organized Agri-Food Retailing in India. Mumbai: NABARD, 2011.

a given day of the week in a common designated place, where traders from the
villages and other nearby areas come to sell. Melas occur in a cluster on different
days of the week, and traders keep moving to sell their produces. Further, these
markets function as collection centres for adjoining secondary markets. The com-
modities collected in these markets find their way to the wholesale assembling
markets in the process of further movement to consumers. It is estimated that at
an all India level, the number of such markets are more than 47,000” (NABARD,
2011).

On the other hand, urban areas are still defined on the basis of the 1971 census,
as described below.

1. all places with a municipality, corporation, cantonment or notified town area
2. all other places which satisfied the following criteria:
a. a minimum population of 5000
b. at least 75% of the male working population following non-agricultural
activities
c. a density of population of at least 400 per sq. km (i.e., 1000 per square
mile).

A new concept that had been developed for the 1971 Census for the tabulation
of certain urban data was the Standard Urban Area. The essentials of a Standard
Urban Area are as follows:

1. It should have a core town of a minimum population size of 50,000.

2. The contiguous areas made up of other urban as well as rural administrative
units should have close mutual socio-economic links with the core town.

3. The probabilities are that this entire area will get fully urbanized in a period
of two to three decades (Ministry of Home Affairs, 2011a).
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Further, “an urban agglomeration is a continuous urban spread constituting a
town and its adjoining outgrowths or two or more physically contiguous town together
with or without outgrowths of such towns” (Ministry of Home Affairs, 2011a).

The wholesale markets are located at za/ukas (a subdivision of a district; a group
of several villages organized for revenue purposes), at the headquarters of a town
or a municipality, or at important railway stations, and perform the assembling
and distribution functions. The business is conducted according to market prac-
tices established by age-old customs, or as per the regulations of Agricultural
Produce Market Committee (APMC), wherever these regulations are in force.
“As per government estimates, there are about 6,300 such markets across India”
(NABARD, 2011). Here, largely small retailers and processors come to buy their
needs, and at times, even end customers come to buy. It is an important avenue for
end customers to buy directly or at last mile, and hence is discussed here.

“Over the years, to achieve an efficient system of buying and selling of agri-
cultural commodities, most of the state governments and union trritories enacted
legislations Agricultural Produce Marketing (Regulation) Acts (APMRActs) to
provide for regulation of agricultural produce markets. Most of the wholesale mar-
kets and some of the rural primary markets have been brought under these regula-
tions” (NABARD, 2011). Hence, they are discussed here under the organized retail
category of agribusiness in India. Table 5.7 gives details of APMC:s in different
states in India.

APMC:s are focal points for sellers, buyers and agents. The committees are
responsible for providing the required infrastructure as well as for preventing unfair
trade practices by functionaries. APMCs regulate the wholesale selling of agricul-
tural produce in their defined areas of operation. The aim of regulating the mar-
ket functioning was to establish a transparent trading market environment where
sellers would bring their agricultural produce to sell in open auctions. The com-
plete process of such sales, including the auction, weighing, grading, payment and
temporary storage then would be controlled by a regulating body represented by
democratically elected members. Moreover, even the behaviour of the functionar-
ies operating in the market area is closely monitored. Updated information about
the total inflow of various agricultural commodities, their prices, and month-wise
demand/supply positions is easily available. It may be noted here that understand-
ing of APMCs is important here, as small retailers and even large retail formats buy
from here, and effective functioning of APMCs could lead to healthy retailing of
agricultural produce.

One is not clear about the impact of the APMC, as only 17 out of 35 states and
union territories have implemented the APMC Act and its amendments. According
to Suparna (2011), “an important stakeholder group in the retail distribution chain
are the multitude of small farmers and small agro-processors, who receive the most
miniscule share of the revenue pie, and whose concerns are almost always overshad-
owed by the better lobbying power of the intermediaries in the agricultural supply
chain.” Only 17 states have amended their APMC Act to allow direct marketing,
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Table 5.7 Number of APMCs in Major States (2008)

No. of Regulated Markets
State (Market Yards and Sub-Yards)
Andhra Pradesh 889
Maharashtra 871
West Bengal 684
Uttar Pradesh 584
Karnataka 492
Madhya Pradesh 488
Punjab 437
Rajasthan 416
Gujarat 405
Orissa 314
Others 1977
Total 7557

Source: NABARD, Organized Agri-Food Retailing in India.
Mumbai: NABARD, 2011.

contract farming and markets in the private and cooperative sectors. Key grain
producing states such as Haryana, Punjab and Madhya Pradesh have initiated only
partial reforms. Further, seven states and Union Territories do not have any APMC
Act to govern agricultural trade. The states that have APMC Acts allow retailers
to procure outside the regulated local markets, known as mandis. According to
the author, creating an effective multiple and competitive market channel choices
for farmers by means of APMC reform will be the first step towards fighting the
persistent inflationary conditions assailing the country. We also concur that given
the proliferation of agricultural production and markets, setting up APMCs and
e-tailing connecting APMC:s, like Gujarat has done, may have a substantial impact
in terms of better value creation in agribusiness retailing. There are analysts and
advisors who have opined that APMCs have not delivered in accordance with the
intended purposes.

The Tamil Nadu government came up with a different approach to marketing
of agricultural produce. Since most of the farmers sell their produce through village
level markets, fairs, mandis, cooperative societies and so on, the middlemen could
exploit farmers as well as consumers. It introduced “Uzbavar Santhais” (loosely
translated as farmer markets) in 1999 to enable farmers to reach consumers directly
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at consumption centres. There were about 103 Uzhavar Santhais functioning as
of 2011. All Uzhavar Santhais are maintained and staffed by personnel from the
Departments of Agricultural Marketing, Agriculture and Horticulture.

Though this is seen as an alternative to APMCs, one cannot say conclusively
which approach is more ideal for improving supply chain efficiency.

Urban organized retail outlets are usually located quite far away compared to
unorganized retail stores in the same location. Further, in terms of numbers, there
are more unorganized stores for every organized store, as the size and economics of
an organized store is five times and more in terms of size and stock. The differences
also vary. For example, in large urban areas, one may find the organized stores bet-
ter in terms of ratios than semi-urban and rural areas.

On an average, consumers spend more in an organized retail store on every
purchase compared to that in an unorganized store. This is mainly because of two
reasons: (a) the number of visits to organized stores is less compared to visits to
unorganized stores, and (b) the range of items available, including items in the food
and non-food categories, is higher in an organized store. We may have to keep in
mind here that we cannot make an apple to apple comparison, as a customer would
also buy general format items, which are not related to agribusiness, from an orga-
nized store. As footprints are driven by demand, and sales happen on bundles of
many items, organized stores have an advantage. This is true mainly for processed
agricultural products, especially in an urban centre, as customers feel organized
stores offer better quality and grade, even with private labels. When an item that
is available without a brand in the unorganized sector is available with an estab-
lished brand, the push in organized stores is high because of promotions. Hence,
customer spending is high.

However, organized retail outlets continue to be less preferred by consumers for
all categories of food items such as milk and milk products; fruits and vegetables;
non-vegetarian food items and eggs. These food items are purchased frequently
mostly at unorganized outlets. Typically in India, fruits and vegetables required for
one to four days are purchased, while milk and eggs are purchased on a daily basis.
Other food items are purchased in quantities meant to last between 7 and 15 days.

Customer loyalty towards organized retail is less compared to loyalty towards
unorganized retail. The reasons are as follows: (a) Organized retail is in the early
stages of growth and is providing new experiences and discounts for attracting
footprints. (b) Customers believe all organized retail is at a given level of quality,
and swapping loyalty is acceptable, as they can gain from every purchase. In the
case of unorganized retail, loyalty has to be higher because of familiarity, value-
added service offered and so on.

One would expect organized retail to score over unorganized retail in cleanli-
ness and freshness for all food categories. Of the two factors, freshness is more
important for grocery and non-vegetarian food items. However, for non-vegetarian
items and other perishables, customers in India still prefer the unorganized retail
market.
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On price competitiveness between organized and unorganized retailers, there
is no perceptible difference. Though theoretically organized retail should offer
better value for customers, current market structures and the cost of real estate,
as well as working capital costs and losses due to wastage bring in competitive
disadvantages.

It is also observed that customers are unhappy with organized retail because of
long queues for billing, heavy customer rush during peak hours and lack of atten-
dants who could facilitate the buying experience.

Thus, it may be observed that organized retail is at an evolutionary stage only,
and initiatives taken by the government are expected to have less impact because
of the costs of real estate and capital, footprints and value of basket bought, and
customer choice. In India, it is difficult to imagine that there are stores where the
value of customer experience can be higher, because there are no adequate parking
spaces, and most stores are not well laid out, with lots of walking bays and huge
displays that would bring the customer’s experience in line with stores in developed
markets.

5.5 Supply Chain Challenges

While discussing supply chains, an analyst would be interested in knowing how
many nodes and flows are there between the origin of a produce, in the value
addition process and in the final reach to ultimate customers. The more the nodes,
the more the intermediaries, the lesser the efficiency and the higher the supply
chain costs. This is what is typically happening in Indian agribusiness.

There are companies such as ITC, Pepsi and many others in processed food
business, with beverages such as coffee, tea and milk, who organized direct pro-
curement with the support of the government and were able to reap benefits. Since
a number of examples are discussed in this book in different chapters, we avoid
repeating them here.

It may be important to note that direct procurement of fruits and vegetables
by organized food retailers from farmers not only results in the farmer realizing
a better share of consumer spending, but also in reducing costs to the consumers.
This supply chain design requires certain preconditions.

1. Government policy support is required to enable direct procurement from
farmers. It is not forthcoming in all states in India. There are a number of
guidelines and approvals required even in states where it is permitted.

2. Farmers need to be organized into clusters or groups to produce in contiguous
areas so that there are economies of scale and feasibility in cost management.
Non-contiguous planting could impose difficulty in harvesting, post-harvest
management and so on. More important, crop management costs within the
support system would be higher.
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3. Adequate infrastructure is needed for grading, sorting and cleaning of pro-
duce and for moving produce to markets/stores.

4. Excellent communication and supplier relationship management with farm-
ers are needed to ensure seamless flow of products, information and finance.
Farmers cannot accept reverse flows, and it is the responsibility of direct pro-
curement agents/retailers to ensure that produce is liquidated and there are
no returns. Typically, our observation has shown that farmers are open to
grading while procuring and to fixing prices according to grades, but they do
not encourage returns. We also observed that farmers received better prices in
cases of direct procurement, when compared to the prices available at nearby
wholesale markets; over and above this advantage, they also save on trans-
portation and handling costs. Retailers who procure directly are able to get
the right produce of good quality and standards and realize better prices, as
wastage is reduced.

Thus, supply chain efficiencies can be improved through direct procurement
or by reducing intermediaries wherever possible in agribusiness, mainly because a
number of role agents do not have adequate responsibilities compared to the reward
they receive.

5.6 Role of Intermediaries

Retailing is the final stage of delivery of produce to the consumer. However,
there is a long chain of intermediaries enabling the transfer of produce between
the producer and the retailer. Further, most agricultural products require pro-
cessing and value addition before they can be retailed. Agricultural products
can be classified broadly into two groups on the basis of the degree of value
addition.

Agricultural products requiring processing: These include grains, oils and pulses,
as well as all processed and packaged foods (including packaged milk). They form
the bulk of the merchandise of the retailers. Here, the role of the processor is
important, as it brings value addition through grading and quality control, and
often, changes in the form of the produce, like edible oil being extracted from
oilseeds. Organized retailers directly procure from the processors or through
wholesale markets. Processors/millers are an integral part of supply chains for this
category, thus completing the channel; the length of the channel is determined
by the processors’ ability to structure procurements directly from farmers. If they
have to go through intermediation like agents and markets, products become more
expensive.

Agricultural products requiring minimum or no processing: These include fresh
fruits and vegetables, and eggs, which can be retailed with no significant value
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addition. Here, the minimum value addition, such as grading and packaging, can
be done by the retailer or by the supplier Fruits and vegetables, with their need
to be retailed fresh, provide ample opportunity for the retailer to come near to
the farmers and associate with them. However, a majority of the purchases of the
organized and the unorganized retailers are through private sector wholesalers or
through the APMCs.

The other commodities, including chicken, meat and milk, would come under
the “processed food” category, and are supplied directly through the processors,
intermediaries like agents and wholesalers and distributors. There are some excel-
lent brands in India such as Amul, Aavin and Mother Dairy in milk and milk
products that could go direct to the sources for bulk items and through interme-
diation for items of longer shelf life. Similarly, in chicken products, brands such
as Suguna and Venky’s are successful, apart from others. Long life shelf products
such as sugar, tea, coffee, edible oil and processed grains all have to go through
certain levels of intermediation. Spices comprise one of the largest markets in
India, and some brands such as Sakthi Masala, Aachi Masala and M TR have cre-
ated a large presence by managing their supply chains efficiently and as also by
better retailing through their networks, such that they have a high brand recall
and loyalty.

Thus, organized retailing in India is a challenge, and supply chain efficien-
cies are critical. Supply chain efliciencies must exist through all drivers of supply
chains, but most importantly in procurement and inventory management, along
with facility management and transportation, all of which provide value to role
players.

5.7 Foreign Direct Investment

“In January 2012, the government removed restrictions on FDI in the single
brand retail sector, allowing 100% FDI. The government has put a condition in
respect of proposals involving FDI beyond 51%, making it mandatory to source at
least 30% of the value of products sold from Indian ‘small industries/village and
cottage industries, artisans and craftsmen’ (www.business-standard.com). More
recently, in September 2012, the government has proposed allowing FDI of up
to 51% in the multi-brand sector. This has created a lot of opposition from many
interested groups, who claim that it would kill the domestic retail business and
that the agricultural sector would also be exploited by the large MNCs. Contrary
to this, the government and those who are supportive of FDI in retail are of the
view that there is scope for improving supply chain efficiencies by eliminating
intermediaries, and customers would benefit from low prices and wide choices.
According to them, both the organized and the unorganized sectors would be able
to co-exist.
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We would like to submit the following points for consideration:

1. Organized retail in India is a miniscule part of the business, and different
studies have given different projections. However, in a decade or more, its
share cannot go up beyond the single-digit level, given the complexity of
Indian operations. There would be advantages for large foreign players, but
they cannot do away with the unorganized domestic players. In the short run,
the domestic players may have a disadvantage, but would soon regain their
competitive position.

2. FDI coming in would help with infrastructure investments and with better
processes and practices in agriculture. These benefits would pass on com-
monly as farmers learning would not compel their selling decisions.

3. FDI would find it difficult to bring in big changes, as real estate costs are
high and would not allow such operations to be viable. FDI may have advan-
tages in working capital costs, but would have disadvantages in labour and
employee costs.

4. Given the complexity of trade, it may be worth allowing FDI in retail with
certain conditions relating to procurement guidelines and the need in invest
on common facilities that could benefit trade as well.

5. At the outset, it is not very attractive for FDI to try to make a big bang effect.
In India, we already have corporate entities such as Reliance, the Goenkas
and the Birlas spreading out in the retail sector and taking a long time to
make deep impacts. FDI can be no different from them.

5.8 Conclusion

Retail in agribusiness is challenging because of proliferated demand and supply
market conditions. Speaking in ideal terms, the Indian sub-continent’s culture
and social set-up are such that they have promoted retailing as a livelihood for
many, and intermediation processes have benefited many. Unorganized retail is
deep-rooted and is supported by consumers as well. Without taking positions,
structural changes are not possible through statute or intentions; they can be
achieved only by setting economic values for the various players in the supply
chain system, namely, the producers, ultimate consumers and a host of interme-
diaries. Considering the fact that real estate is expensive in India and customers
largely prefer fresh produce, organized retail will slowly pick up in semi-urban
and downtown areas of large cities. There cannot be two opinions on the need for
agribusiness to benefit from a structured business approach, especially in retail-
ing. A few sets of practices such as fair pricing, transparent systems and structured
market operation supported infrastructure may usher in a lot of good for the
sector.
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Chapter 6
Perishability

ObjeCTIve

The objective of this chapter is to understand the challenges faced in handling
perishable commodities with respect to distribution of produce, short shelf life,
lack of temperature control or appropriate facilities for storage and transporta-
tion, wastages and pricing pressures. The chapter also addresses channels of
distribution of perishable commodities and issues of wastages in the channel.

6.1 Introduction

India is most often portrayed as a country of hungry people deprived of food and
basic nutrition. Is this a problem of insufficient production or of inefliciencies in
the supply chains dealing with distribution of agricultural products including food
grains, fruits and vegetables, meat and dairy products? There are reports which
mention that wastage in the post-harvest stages for fruits and vegetables is about
30%—40%. Mounts of food grains that go rotten in storage godowns have also
been drawn to our attention. This highlights the scope for improving supply chain
efficiency in the perishables segment.

It is important to understand that the dimension of perishability varies for
different types of farm produce, and that as these produce are processed, either
the freshness of the produce or other original qualities of the produce may prob-
ably change. This in turn impacts the supply chain, depending on whether the
consumption at the customer’s end is soon after harvest, without processing, or
whether the converted product from the harvest is consumed after some form of
processing.

145
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This being the case, it is a question of how the efficiency and responsiveness of
the supply chain adapt to whether unprocessed raw produce is consumed or pro-
cessed produce is consumed. In other words, the issue is how long the supply chain
should be to optimize the benefits for the various stakeholders.

When we talk about perishability, we basically need to look into the following:

B Depending on the basic qualities of the farm produce, the processes to add
value and the ultimate shelf life of the final product, how to map out the
supply chain components and the necessary logistics

B How to extend the shelf life of the produce, even if not be in its “harvested
fresh” form

B The fact that wherever extending the shelf life does not serve any purpose, the
supply chain cycle should be shorter than the “perishable cycle” of the produce.

In this chapter, issues related to the management of the supply chain mecha-
nism for perishable agro-based products are discussed. This could help to under-
stand the challenges faced not only by the central government and its agencies like
the Food Corporation of India, as well as state government agencies, but also by
corporations or companies involved in sectors relating to milk and milk products,
flowers, perishable fruits and vegetables, meat and seafood processing, pharmaceu-
ticals and other related industries. This chapter also covers topics related to facility
management, processing, distribution networks, retailing and price management.

Along with the 4P’s of marketing, agricultural products and agri-related prod-
ucts demand that another “P” be given close attention: perishability. Transporting
fresh produce from one point to another is certainly not an easy task. Many factors
affect perishable product logistics in today’s market, such as rising fuel costs, food
safety and statutory issues. The quality and freshness requirements associated with
the demand for these products put constraints on the time available for the supply
chain steps to be completed. The demand for fresh produces virtually dictates a
shorter supply chain. Quick decision making and faster operations only will help
to meet targets and may or may not fulfil customer demand for fresh and qual-
ity products fully. The supply chain set-up has also to assimilate quick transport,
maintenance of ideal temperature ranges and efficient marketing through whole-
sale markets and retailers to match customer expectation. Minimization of wast-
age and the costs involved in transportation and storage can help increase profits.
This happens because revenue is improved through better realization and costs are
reduced as wastage is reduced, and thereby, the supply chain profits. Both revenue
increase and cost reduction help ensure better profitability. Energy usage reduction
and quality packaging also go a long way in ensuring better supply systems, longer
life and increased returns. These elements also pave the way for food grains and
other perishable products to be served to larger customer and population bases,
which improves another supply chain goal, namely, service level, which is a measure
of demand being served on a number of occasions.
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6.2 Facilities at Source: Case of Different Products

One of the integral and essential parts of managing a “perishables” supply chain is
choosing a proper facility, as this plays a major role. These decisions are more influ-
enced by industry structure and product characteristics, and hence, are strategic in
nature. They are typically made over a longer time horizon because the industry/
product management practices are being evolved. They are also closely connected
to the corporate strategy in the case of supply chain focal firms.

The creation of a supply chain necessitates appropriate geographical placement
of sourcing points, such as the farmers, production facilities and storage points.
Resources would depend on a long-term basis on the facility selected. Therefore,
selecting the facility is crucial to revenue, cost and service level. Consider a farmer
whose farm production point is located close to the production unit. Obviously,
this can facilitate the efficiency of the chain. However, with disaggregated farming
and geographical spread, the challenges are in determination of size, number and
location of facilities. Further, there must be synchronization with optimization of
production and distribution costs. Production limitations contribute immensely to
reducing the cost and quality issues in supply chain management.

The perishables’ facilities near the farm could be as follows:

1. Washing, cleaning and grading centres

2. Preservation centres such as in the case of fish, icing and salt mixing
3. Chilling centres and temperature control units

4. Intermediate and full-scale processing units.

After harvest, agricultural produce such as fruits, vegetables, milk, meat and
fish could be impacted by accelerated physiological, chemical and microbial pro-
cesses that invariably lead to deterioration and loss of freshness, physical quality
and volume. This mandates the creation of facilities with some measure of process-
ing, such as reduction in moisture content, denaturation of endogenous enzymes
and micro-organisms or suitable packaging to reduce or eliminate perishability. It
is important to have such facilities; in the absence of such facilities, farmers could
incur huge post-harvest losses right at the farm gate itself. It is the responsibility
of the players in the supply chain network to work with technologists to under-
stand the underlying processes contributing to food deterioration and spoilage,
and to devise appropriate measures and methods of preservation in order to ensure
availability, acceptability and safety of foods. We now highlight the practices and
challenges in select agriculture and allied businesses in India.

6.2.1 Seafood

It may be interesting to look at aspects of supply chains in the Indian seafood indus-
try, especially from the exports perspective, and to understand the importance of
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facilities at source. India exports about $2132.84 million worth of seafoods. Major
destinations include the United States, Japan, the European Union and South-East
Asian nations. Table 6.1 gives details of such exports.

Ports such as Pipavav, Mumbai, Kochi, Chennai, Vishakapatnam and Kolkata
have a large share of exports, as shown in Table 6.2, in terms of port-wise exports
of seafood.

Most of the exports comprise frozen fish from India. Processed fish export is
reported to have less than a single-digit share in total exports as shown in Table 6.3.
A large percentage of fish exported to South-East Asia gets re-exported to northern
markets after value addition. The fish market has a demand—supply imbalance due
to depleting supply at source. However, the unorganized businesses run by Indian
exporters and inadequate facilities lead to low competitive advantages.

The supply chain of fish exports, in general, comprises of:

Fisherman —Commission agent —>Supplier (Pre-processor) —Exporter

The distribution of income across the supply chain is shown in Table 6.4.
We consider the roles of supply chain actors in Table 6.5.

Table 6.1 Export of Seafood for April 2009 to March 2010—Country-Wise
Total

Exports (April 2009-March 2010) | Exports (April 2008—-March 2009)

Value Value
Quantity (in ¥ $ Quantity (in ¥ $
Country (tonnes) crores) (million) (tons) crores) | (million)
Japan 62690 1289.58 278.56 57271 1234.01 278.61
United 33444 1012.52 213.52 36877 1021.55 227.29

States

European 164800 3013.33 637.40 155161 2854.07 635.34
Union

China 144290 1790.89 379.70 147312 1296.39 281.90
South-East | 149353 1479.55 314.85 88953 873.09 191.08
Asia

Middle 34907 553.55 117.05 27177 475.72 105.20
East

Others 88953 909.11 191.77 90083 853.11 189.22
Total 678436 10048.53 2132.84 602835 8607.94 1908.63

Source: SEAI, Statistics, 2012.
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Table 6.2 Port-Wise Export of Seafood, April 2009 to
March 2010—Port-Wise Total

Exports (April 2009-March 2070) Exports (April 2008—March 2009)
Value Value
Quantity (in¥ $ Quantity (in¥ $

Ports (tonnes) crores) (million) (tonnes) crores) (million)
Pipavav 182052 1673.74 361.21 163866 1408.35 307.69
Kochi 104281 1576.19 333.02 98537 1504.98 335.35
JNP 129318 1564.42 331.46 126853 1487.28 329.52
Chennai 45991 1314.10 277.80 39043 1078.44 240.80
Vishakapatnam 31863 943.29 199.24 32277 897.93 199.85
Calcutta 46901 892.48 188.10 33625 720.36 159.96
Tuticorin 27782 686.45 145.22 29354 693.76 153.59
Mumbai 2349 462.67 97.97 2319 176.56 38.60
Mangalore/ICD 59000 400.33 85.43 33083 238.44 52.81
Goa 29409 219.24 46.49 21146 185.16 42.04
Ahmedabad 1145 153.98 32.80 123 65.97 14.96
Trivandrum 2985 92.66 19.66 2209 66.16 14.69
Mid Sea 6289 36.82 7.86 5482 46.08 10.27
Hill Land 8236 19.12 3.83 13960 25.16 5.48
Customs
Mundra 671 11.02 2.34 661 11.00 2.50
Calicut 28 1.16 0.24 33 1.03 0.21
Agartala 18 0.52 0.11 13 0.40 0.09
Karimganj 117 0.25 0.05 173 0.36 0.08
Delhi 0 0.07 0.02 1 0.07 0.02
Okha 1 0.02 0.00 1 0.01 0.00
Kandla 0 0.00 0.00 75 0.41 0.10
NSICT 0 0.00 0.00 1 0.02 0.00
Port Blair 0 0.00 0.00 0 0.01 0.00
Total 678436 10048.53 | 2132.84 602835 8607.94 | 1908.63

Source: SEAI, Statistics, 2012.
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Table 6.3 Item-Wise Export of Seafood during 2009-2010

Exports (April 2009-March 2010) | Exports (April 2008-March 2009)
Value Value

Quantity (in ¥ $ Quantity (in ¥ $
Items (tons) crores) (million) (tons) crores) (million)
Frozen 130553 4182.35 883.03 126039 3779.80 839.28
shrimp
Frozen 260979 2032.33 430.94 238544 1722.34 375.24
fish
FR cuttle 63504 923.83 195.69 50750 761.05 168.27
fish
FR squid 61445 622.63 132.24 57125 632.35 142.87
Dried 47053 981.11 208.72 31688 420.75 92.51
item
Live 5492 139.14 29.52 3434 99.00 21.82
items
Chilled 28817 264.49 55.87 21453 217.34 48.39
items
Others 80592 902.64 196.84 73801 975.33 220.24
Total 678436 10048.53 2132.84 602835 8607.94 1908.63

Source: SEAI, Statistics, 2012.

Table 6.4 Distribution of Income across Supply Chain in Seafood

Commission Suppliers
Node— Fishermen Agents (Pre-processor) | Exporters
% share on price 25-35 1.5-4 20 40-50

Source: Kulkarni, P, The marine seafood export supply chain in India: Current state
and influence of import requirements, International Institute for
Sustainable Development, Canada, 2005.

From the above, we can appreciate the role and importance of having handling
facilities close to the fishermen’s docks. Table 6.6 gives a summary of the facilities
available in India. It is believed that the fishermen lack adequate knowledge of fish
handling, especially for exports. Further, there are issues with respect to the quality of
the ice on which the fish are stocked and of the salt used. Generally, the supplier will
have small depots alongside docks or harbours where products are sorted and cleaned.
Again, the facilities are to be evaluated from the viewpoints of sanitation, labour and
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Table 6.5 Role and Responsibilities of Supply Chain Players in Seafood

Commission
Fishermen Agents Suppliers Exporters
Inputs: diesel, ice, Receive fish Receive fish Receive fish as raw
food, nets, boats, from boat from agent material
6-12 helpers
Undertake 4-8 days | Weigh fish Stock fish in Wash with portable
fishing trip crates filled water
with ice
Classify caught Grade fish as Sort fish in Process using
fish as per fish defective and four grades as | Hazard Analysis and
category non-defective | per quality Critical Control
standards of Point (HACCP)
exporter procedures
Store fish in ice Negotiate Transfer fish to | Pack processed fish
price with pre-processing
fishermen ad unit
suppliers
Unload fish on Clean fish Perform export
docks after procedures and
preliminary wash dispatch
Negotiate with Negotiate Negotiate price with
agent and receive price with importer and with
money exporter and supplier
agent

Source: Kulkarni, P, The marine seafood export supply chain in India: Current state
and influence ofimportrequirements, International Institute for Sustainable
Development, Canada, 2005.

management for export handling. The significance of having the facility close to the
supply centre for an efficient supply chain is clearly understood by the discussion so far.

The socio-economic statuses of the role players in terms of education, culture
and access to health, water and sanitation facilities could impact the quality and
value of agricultural and allied industry produce, as depicted in the case of fisheries.

6.2.2 Oil Palm

“Oil palm is another interesting example of the importance of locating process-
ing centres closer to sources for value creation. Palm oil or palmolein is the oil
produced from the red oil palm tree. Palm oil is extracted from the pulpy portion
(mesocarp) of the fruit of the oil palm. The crude palm oil is deep orange red in
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Table 6.6 Facilities Overview of the Industry

Registered as on Capacity
Category March 31, 2070 (in metric tonnes)
Manufacturer exporter 403 NA
Merchant exporter 428 NA
Route through merchant exporter 27 NA
Ornamental fish exporter 50 NA
Fishing vessels 6809 NA
Processing plants 411 15113.03
Ice plants 65 1858.80
Peeling sheds 586 5387.47
Conveyance 154 1056.34
Storages 490 162859.60
Fresh/chilled fish 27 1372.40
Live fish handling centre 24 2371.63
Salted/dried fish handling centre 43 646.48

Source: SEAI, Statistics, 2012.

colour, and is semi-solid at a temperature of 20° centigrade. Palm oil contains
an equal proportion of saturated and unsaturated fatty acid, containing about
1-40% oleic acid, 10% linoleic acid, 44% palmitic acid and 5% stearic acid”
(oilpalmindia.com).

Oil Palm India Limited, the leading processor of oil palm, was established in the
year 1977 with the objective of propagating oil palm cultivation in the country. This
organization is located in Kerala, where agro-climatic conditions suit farm econom-
ics. “From 1983 onwards, the company started functioning as a joint venture of the
Government of Kerala and the Government of India. Oil Palm India Limited has got
a total planted area of 3,646 hectares of plantation spread over in three estates, viz.,
Yeroor, Chithara and Kulathupuzha in Kollam District, Kerala” (oilpalmindia.com).

It is important to note here that in a fresh ripe and un-bruised fruit, the free
fatty acid (FFA) content of the oil is below 0.3%. Generally, the FFA in a damaged
part of the fruit can increase rapidly to 60% in an hour. There is great variation in
the composition and quality within a given bunch, depending on how much the
individual pieces in the bunch have been bruised. Moreover, harvesting involves
the cutting of the bunch from the tree and allowing it to fall to the ground. Fruits
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| Bunch reception |

|

| Bunch sterilization | ———» Empty bunches

|

| Bunch threshing |

!

| Fruit digestion |

|

| Pulp processing | —_ | Nut recovery |
! |

| Qil clarification | | Nut drying |
| |

| Oil drying | | Nut cracking |
! |

| Oil packing | | Kernel separation |

|

| Kernel storage |

Figure 6.1 Palm oil processing unit operations. (From Poku, K. Palm oil process-
ing. Ch. 3 in: Small-Scale Palm Oil Processing in Africa. Rome: FAO, 2002.)

may be damaged in the process of pruning palm fronds to expose the bunch base to
facilitate bunch cutting. As the bunch hits the ground, the impact bruises the fruit.
During loading and unloading of bunches into and out of transport containers,
there is further scope for the fruit to be bruised. Hence, the practices adopted for
harvesting, transportation and handling of bunches can damage the fruit. Given
the above, it is advisable to process the fruit as early as possible after harvest, say
within 48 hours. Ideally, this would require processing at the oil palm estate itself.
The general oil palm process is shown in Figure 6.1.

Thus, oil palm, like fish, explains how important it is to correctly locate at
least the immediate processing centres of agricultural produces that may undergo
deterioration in quality if not handled appropriately. Another product which goes
through a similar situation is milk. In India, oil palm is not produced in large
quantities, and has a minor share in terms of local edible oil production. But dairies
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are better distributed in most parts of rural India (except in Eastern India), which
may not otherwise be well connected. Let us see how the perishable nature of the
product is better handled with facilities support.

6.2.3 Dairy

India is one of the top-ranking countries in milk production. The milk production
of India is about 13% of the world’s total milk production. The top five milk pro-
ducing countries are India, the United States, Russia, Germany and France.

Milk production went up from 55.7 million tonnesin 1991-1992 to 121.8 million
tonnes by 2010-2011, with a compound annual growth rate of about 4.2%. It may
be interesting to note that the per capita consumption of milk has gone up to
281 g per day, which is still low compared to international standards, as shown in
Table 6.7 and Figure 6.2. Further, with the growth in population, demand for milk
is growing. Another issue is with respect to surplus milk, which is being marketed
for consumption within the population.

As per popular belief, only 50%-60% of milk produced is available for distri-
bution in the markets. Of this, a large portion of milk is sold through the unorga-
nized sector. Of the milk distributed through the organized sector, more than 80%
is sold as bulk milk. This really complicates handling, and we need to understand
the process of milk movement to the markets from the farmers.

From Figure 6.3 on milk distribution, we can see farmers providing milk at the
collection centres almost twice a day. As mentioned earlier, though India is the larg-
est milk producer in the world, only 20% of its milk production is processed and
moves through the organized sector. The remaining 80% of the total production
is still distributed in the unorganized sector. In order to boost their milk procure-
ment, many cooperative dairies and private sector have set up societies or collection
centres in the rural areas.

“The traditional system of milk collection in the dairy cooperative societies
mainly used volume to measure milk accepted, carried out fat testing using the
Gerber method and entered the fat and SNF data manually in registers. Quite often,
this approach did not receive adequate confidence from farmers. In order to avoid
such issues, a unique system to automate milk procurement operations of village
milk cooperative societies was developed. The Automatic Milk Collection Station
is an integrated unit that combines different functions of a milk collection centre,
such as measuring the weight and fat content, and providing the price output of the
milk collected at the centre. The equipment also helps the milk cooperatives/milk
collection centres to maintain operational data on milk supplied, amounts payable
based on fat content, and so on. The system comprised of an electronic milk weigh-
ing unit, an electronic milk tester and a data processing unit. At this point, the local
facilities of collection centres play a significant role” (NABARD, 2011).

From here, trucks on a milk run collect the milk and carry it either to chilling
centres or to processing plants, depending upon the volume and coverage of the
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Table 6.7 Dairy Production and per Capita
Consumption in India

Production Per Capita

Year (million tonnes) | Availability (g/day)
1991-1992 55.7 178
1992-1993 58 182
1993-1994 60.6 187
1994-1995 63.8 194
1995-1996 66.2 197
1996-1997 69.1 202
1997-1998 721 207
1998-1999 75.4 213
1999-2000 78.3 217
2000-2001 80.6 220
2001-2002 84.4 225
2002-2003 86.2 230
2003-2004 88.1 231
2004-2005 92.5 233
2005-2006 97.1 241
2006-2007 102.6 251
2007-2008 107.9 260
2008-2009 112.2 266
2009-2010 116.4 273
2010-2011 121.8 281
2011-2012* 127.3

Source: National Dairy Development Board. Milk produc-
tion in India. 2013.

* Anticipated achievements.
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Figure 6.2 Milk production in India.
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Figure 6.3 Milk distribution network in India.

processing plants. The task of procuring milk and getting it ready for processing
is a complex problem involving ownership, pricing, collecting, grading, measur-
ing, weighing, testing, bulking, transporting and chilling, packaging and heat-
ing. Chilling, packaging and transportation of milk constitute a component of
dairy technology that deals with the processing of milk on an industrial scale.
Milk must be cooled as soon as possible after it is collected from collection centres.
A temperature of 4°C or less is recommended. It is necessary, because as long as
this temperature is maintained, bacterial action in the milk is retarded. As soon as
micro-organisms get into the milk, they start growing rapidly because milk con-
tains all the nutrients required for their growth. If the growth of micro-organisms
is not checked, then several biochemical changes will take place in milk. Due to
these changes the quality of milk is adversely affected, and the milk becomes unfic
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for human consumption. Hence, in dairy products which are highly perishable in
nature, collection centres and chilling centres play a significant role.

If there are more collection centres in a contiguous location, the transport vehi-
cles would directly take the milk to a district level processing plant where the milk
is processed using technology and then distributed. In India, some states such as
Gujarat, Tamil Nadu, Karnataka and Andhra Pradesh are leaders in milk produc-
tion and distribution, especially through cooperatives.

After discussing facilities close to farms/production centres for the fish,
palm oil and dairy industries, we will highlight the situation prevailing in sugar
manufacture.

6.2.4 Plantation White Sugar

Given the characteristics of sugarcane, such as perishability and bulkiness, there is
a need for shipping the sugarcane within a shorter time span; the longer the dura-
tion, the less the sugar extract. The production of sugar depends on the quantity
and quality of its raw material, sugarcane. Sugarcane is the raw material for jaggery
and kbandsarias well. Unlike in many other countries, sugarcane is the only source
of sugar in India and hence any imbalance between demand and supply of sugar
impacts the economics of sugarcane cultivation to a great extent. Sugarcane is cul-
tivated in fertile agricultural lands that are developed virtually as satellite areas of
sugarcane mills by both private companies and cooperative societies. According to
the Sugarcane Control Act, the nearest sugar mill with whom a farmer registers his
crop issues the cutting order for the fully grown cane, which is then transported
by lorry, tractor or cart to that crushing mill. Since cane is a stem crop, some
percentage of water content will be lost during transit. Thus, in order to benefit
the farmers in terms of price per ton, weight loss is minimized by locating facili-
ties near resource centres. This system also improves the production of sugar and
other by-products, and helps the factories to achieve their goals. Crucially, as cane
dries up, its sucrose content diminishes. Hence, plants must process cane within
48 hours of harvesting. In India, apart from logistics issues, involving transporta-
tion and facilities, a larger concern is behavioural factors, as the farmers may resort
to bunch planting, which impacts harvesting. This leads to unevenness in the day
schedules of processing, unless they are coordinated very well by the focal firm, the
sugar plant. Moreover, the issue of poor economics and the cyclical nature of the
industry lead to problems wherein after years of abundant supply of cane, farmers
tend to burn some portion of cane in their farms, leading to unhealthy agricultural
economic practices. A more detailed discussion would be out of the scope of our
discussion here, but may be useful to readers. In fact, sugarcane supply chains could
be ideal examples of the woes of agribusiness in India.

Here, we reiterate that for the success of the sugar industry, facilities must be
closer to the farm production centres, preferably in a centroid position, and operate
efficiently, so that all players get good rewards.
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6.2.5 Other Perishable Products

There are a number of agricultural produce types such as fruits, vegetables, flowers,
meats and poultry products, which require facilities near production centres. Most
of the fruits and vegetables that are perishable in nature require washing, cleaning,
sorting and grading even for sale in local and urban markets. In India, we are in
the process of the creating necessary infrastructure for such activities. Efficiency
in perishable supply chain can be achieved only when an efficient infrastructure is
realized. A mature industry like the tea industry is able to keep improving because
of quick and quality processing immediately after plucking. It is important that
such developments occur in a much more aggressive manner to reduce losses of
perishables at source or supply centres.

An efficient supply chain can increase surplus by reducing inefficiencies in produc-
tion, processing, storage and transportation. It ensures that farmers get better prices,
prompting them to invest more capital on the essential inputs, so that productivity
increases. It expands market opportunities for products, and thus, helps in maintain-
ing an ever increasing demand for them. Well-integrated supply chains stimulate the
growth of agro-based industries, helping farmers to plan their production in advance,
based on demand forecasts. Local decisions have a direct implication on the global
(across players and processes) efficiency of an operation, and consequently, on its per-
formance, despite the fact that they are primarily based on strategic factors.

The challenge for managing perishables is that goods value depreciates signifi-
cantly with time taken in the supply chains, as they are extremely dependent on
temperature and humidity. Taking dairy products as an example, raw milk received
from farmers should be processed and treated within a few hours; this is because
time-sensitive products may deteriorate without proper cold storage facilities.
Shortening the distance between the source and the production point contributes
to reduction of waste. Second, certain fruits and vegetables which face seasonal cus-
tomer demand can be stocked utilizing optimum technology to reduce waste, thus
enhancing profits. For perishable products, a decision about supply chain strategy
involves a choice between responsiveness and efficiency. Proper management of
facilities results in reducing wastage of resources, minimization of cost and maxi-
mization of profit not only for the company, but also for the customer, who enjoys
low prices on the final product.

6.3 Distribution and Value Addition

Effective management of a supply chain is all about getting the right product at the
right time to the right place and in the right condition. This has never been a simple
task, especially in case of supply chains dealing with perishable products. Regional
distribution plays a significant role in the cost of goods, especially in the execution
of processing of goods. To begin with, goods are received in bulk amounts and
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stored. They are retrieved and assembled into shipment lot as and when required.
It is essential to possess a meticulous processing system at the distribution centres,
so as to reduce the labour requirement and positively affect the final cost of the
product. Hence, the regional distribution centres can adversely impact profitability
if they do not understand their roles and responsibilities.

Let us look at the case of onions and potatoes in India. Storage becomes impor-
tant for these vegetables, and lack of adequate storage facilities leads to inefficient
supply chains. India is the second largest producer of onion after China. Onion is
grown in many states in India, and is consumed in all parts of the country. Recent
onion production data are shown in Table 6.8.

Onion production in India is about 15.48 million metric tonnes (MT) as of
2011-2012. The key onion-producing states are Maharashtra, Karnataka and
Gujarat, which together constitute about 50% of the country’s production. In fact,
Maharashtra alone contributes 30% of India’s onion production. The other significant
onion-producing states are Madhya Pradesh, Bihar and Andhra Pradesh. However,
the yield of onion in India is one of the lowest in the world, as seen in Table 6.9.

The low yield of onion in India is due to non-availability of storable high-quality
seeds and lack of post-harvest facilities and policy support. Beyond these factors, the
wide seasonality in onion production impacts production, as the crops are skewed
among the three primary crop production seasons in India. The distribution of crop
production is as follows: kharificartly kharif, 20%; late kharif, 20%; and rabi, 60%.

While production is seasonal, like with many other agricultural crops in India,
consumption is more even, except during winter in northern India. According to

Table 6.8 Onion Production in India

Crop Year | 2006-2007 | 2007-2008 | 2008-2009 | 2009-2010 | 2010-2011 | 2011-20712*

Production 8.885 9.138 13.588 12.191 15.117 15.748
in million
MT

Source: National Horticultural Research and Development Foundation.

* Estimated.

Table 6.9 Onion Yield in Different Countries

Korea United the
Country Republic States Spain | Netherlands | China | India
Yield/ha MT 66.67 56.56 53.53 48.81 22.21 15.16

Source: SFAC, Baseline data for onion and potato. Apr. 2012.
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a report, total household consumption in 2011-2012 was about 9 million MT;
indirect demand was about 3.50 million MT and exports accounted for about
2.00 million MT.

Cold storage of onions is not common in India. This is mainly because cold
storage is prohibitively expensive, and the technical viability is also not clear. If we
look at the high cost of cold storage, the ability to match demand and supply in the
onion market becomes nearly impossible. Only low-cost and efficient storage can
improve the economics of the onion market. Rabi crop onion needs to be stored
between May and October for better economics for both farmers and consumers.
Thus, the example of onions clearly establishes the case for intermediate storage, for
managing of demand and supply mismatch.

Potato is another important crop in India, though per capita consumption is still
low compared to many other countries in the world. Potato is cultivated in about
1.8 million hectares of land in India, and crop production is about 2 million MT. In
India, Uttar Pradesh and West Bengal contribute to 50% of the production. Bihar,
Punjab and Gujarat are the other states that contribute substantially to the output.

Again, potato is a rabi crop, with about 80% of output occurring during the
period November to February. There is a huge seasonality in arrivals, and therefore
in prices. During the post-harvest season, farmers stock up, as prices hit rock bot-
tom as arrivals peak in February. In May, prices move up, to fall in August and
September and move up again during early winter. Data on potato cold storage
capacities and production in major states are shown in Table 6.10, which clearly
shows a gap in the availability of facilities.

Due to this mismatch in production and storage, potato prices fall below the
cost of production during the peak harvesting period but skyrocket during the lean
season.

Apart from storage of goods, distribution centres perform value-added func-
tions such as cleaning, grading, sorting, labelling and preserving the quality of the
product against spoilage. In fact, distribution centres have evolved into essential
hubs in supply chain networks, and have become a specialized professional area.
Advancement of new processing technologies is essential for ensuring value addi-
tion, particularly for perishables. Depending upon their temperament, some types
of agricultural produce must be processed without delay, as otherwise, they will
undergo a significant loss in quality and value.

6.4 Processing

Processing refers to any activity that maintains or improves quality or modifies
the physical characteristics of any material. A process can be as simple as cleaning
vegetables or it can be as lengthy and complicated as making cheese. Various farm-
house yields must be processed before they can be used as intended. Perishables,
such as, for instance, most fruits and vegetables, are cleaned, graded and stored or
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Table 6.10 State-Wise Potato Production and Availability of Cold Storage

Total Capacity Potato % Storage

No. of Cold in MT as on Production Capacity to

States Storages 31/12/2009 in 2070 (MT) Production
Bihar 228 1069841 5748000 18.61
Guijarat 213 967000 1881800 51.39
Orissa 39 139630 191400 72.95
Punjab 344 1097609 2088000 52.57
Rajasthan 19 65896 75700 87.05
Uttar Pradesh 1286 8719533 13576000 64.23
West Bengal 402 5460000 13391000 40.77

Source: SFAC, Baseline data for onion and potato. Apr. 2012.

processed before they are finally consumed. Many agricultural goods are perish-
able, and are only available for a particular period of time. Processing can extend
and go beyond the seasons during which produce is available. Examples are the
conversion of mango into pulp for juices and fruits into jam, so that consumers
can consume these products throughout the year. However, because of its natural
characteristics, the mango is a far easier product for handling through processing,
and hence, gives better efliciency and value to all stakeholders.

Processing of fruits and vegetables can be very simple when it involves just
picking, sun-drying and/or some basic process. Due to rapid development and
shifting lifestyles and food habits of consumers, the demand for processed (ready
to serve) food stuff such as beverages and pickles is increasing. The Indian bever-
age industry has made significant growth, and is contributing considerably to
global trade. Instituting proper cold storage and added services at the farmer
and trader levels enhance opportunities for the processing industry. At present,
mango, grapes, tomatoes, lemon and cucumber are being processed on a large
scale.

Generally, the main causes of spoilage of agricultural produce are microbio-
logical (bacteria, yeasts, moulds), chemical (enzymatic discolouration, rancidity,
oxidation) and physical (bruising) factors. Processing facilitates prevention of post-
harvest losses and eliminates waste. It is important to preserve quality and thereby
preserve the nutritive value of the raw materials. It also helps to even out product
availability to make seasonal horticultural produce available throughout the year,
in forms convenient for users. Further, processed agricultural produce helps to han-
dle emergencies. Thus, processing helps to develop new products and to increase
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the value of the product. This is again a critical aspect of supply chain efficiency in
agribusiness.

6.4.1 Benefits

There are a number of benefits in processing agricultural produce. First, processing
helps with storage of perishable and semi-perishable agricultural commodities. This
facilitates the matching of demand and supply throughout the year. Second, apart
from increasing availability of seasonal products in all seasons, it helps avoid gluts
in the market that would otherwise lead to price volatility and wastages. Further,
it helps in designing marketing and distribution channels so that products can
penetrate markets effectively. More important, processing enables transportation
of delicate perishable foods across long distances. Food processing can also help
create nutritional and food security, especially in case of exigencies and disrup-
tions in supply chain. Finally, in India, processing provides potential for exports,
which fetch foreign exchange, as processed agricultural produce is exported in large
volumes.

6.4.2 Products in India

Fruits and vegetables are processed as jam, jelly and marmalade and preserved by
concentrating fruits to nearly 70% solids (Total Soluble Solids, TSS), with addition
of sugar and heat treatment. The preparation of jam requires several unit opera-
tions, viz., selection of fruit, preparation of fruit, addition of sugar, permitted pre-
servatives, mixing, cooking, filling, closing, cooling and storage. This is not very
popular with a large segment in India, especially among the rural populations and
poor and middle-income groups. A large volume of processing happens in cottage,
micro and small-scale industries.

Another product, called chutney, is a mixture of fruits or vegetables with
spices, salt and/or sugar, vinegar and other flavours or preservatives. Most popu-
lar chutneys are those from tomato and mango, among many others. Similarly,
sauces are prepared from tomato, papaya and a few other fruits. Vinegar, salt,
sugar and spices are the common preservatives used for the preservation of these
products. A large volume of processing happens in cottage, micro and small-scale
industries.

Fruit juices are preserved in different forms, such as pure juices and bever-
ages. Fruit beverages can be classified into two groups: unfermented beverages
and fermented fruit juices. Fruit juices that do not undergo alcoholic fermentation
are termed as unfermented beverages. They include natural and sweetened juices,
ready-to-serve beverage, nectar, cordial, squash, crush, syrup, fruit juice concen-
trate and fruit juice powder. These beverages can be distinguished on the basis of
the differences in TSS content and minimum juice percentage. On the other hand,
fermented beverages are fruit juices that have undergone alcoholic fermentation by
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yeasts and lactic fermentation by bacteria. They include wine, champagne, port,
sherry and cider.

Other kinds of processing of fruits and vegetables include chemical processing,
preparation of pickles and drying of products. Again, a large volume of processing
happens in cottage, micro and small-scale industries. Except for a few dominant
players, a large proportion of the market is being served by fragmented small players.

6.5 Direct Marketing through Wholesale Markets

The most important concern whenever a product is carried is to decide on the type
of distribution networks that have to be used, and whether a direct channel (direct
to customer) or an indirect channel (customer through a channel intermediary) is
preferable. Choosing the right distribution channel for perishables in agribusiness
is critical, as time plays a crucial role. “The type of intermediary channel is highly
dependent on the target customers. Wholesaling comprise all the activities involved
in selling goods to those who purchase for resale or for commercial purpose. The
main function of the wholesale distributor is to balance supplies against retail
requirements and to take the initiative of bringing produce from areas where it is
plentiful and cheap to those where it is relatively scarce and expensive. Wholesalers
usually have a good understanding of the market, with access to first-hand market
information. Wholesalers generally go directly to the producers/farmers. In some
cases, they get produce from central wholesale markets, agents, collectors and local
markets. Many wholesalers have their own storage space facilities. Wholesale dis-
tributors may engage specialized transport agencies to conduct their collection and
distribution activities” (www.ruralfinance.org).

To provide a quick understanding of wholesale market operations in perishables

in India, an example of a wholesale market operating at Chennai is discussed in
Exhibit 6.1.

Exhibit 6.1 Koyambedu Perishables
Market in Chennai

The vegetables, fruits and flower market, called the Koyambedu
market, is located at a prominent part of the Chennai city.
Koyambedu market serves as the centralized distribution cen-
tre for perishable such as flowers, greens and vegetables, and
for fruits of both inland and imported origin. Established by
the State Government of Tamil Nadu under the jurisdiction of
the Chennai Metropolitan Development Authority (CMDA),
Koyambedu market is located within the Chennai city lim-
its, with adequate road connections and proximity to the
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government-operated long distance (Chennai to other cities)
bus terminal and private bus terminals. This makes transporta-
tion easy without causing disturbance to the city traffic, as the
market is accessible through bypass roads.

The entire market premises are divided into three blocks:

1. The vegetable section, known as the “Periyar Vegetable
Market”

2. The fruits section, known as the “Anna Fruits Market”

3. The flower section.

In each block, shops occupying space of various sizes were
allotted and sold to wholesale merchants, dealers and commis-
sion agents by the CMDA of Chennai. A cold storage facility is pro-
vided by Tamil Nadu Cooperative Marketing Federation Limited
(TANFED) (State Government of Tamil Nadu operated cold stor-
age depot) within the market premises for merchants and dealers
and also the general public. All common amenities are available
for merchants/dealers and the public within the premises.

There is sufficient space provided in the market premises
for movement of transportation vehicles carrying goods in and
out of the market, with adequate parking facilities. Most of the
perishable goods arrive at the market at night by truck, and are
parked at one end, adjacent to the Periyar Vegetable Market.

As per the association’s market guidelines, traders in the fruit
market can trade only on fruits of any variety, and similarly, the
vegetable traders and merchants can trade only in vegetables.
Similar guidelines are applicable to the flower traders.

Supply/procurement: Vegetables are procured and also
supplied to various places in Tamil Nadu, Kerala, Karnataka,
Andhra Pradesh, Maharashtra, Gujarat and New Delhi. Fresh
garlic is imported from China, while cinnamon is imported from
Sri Lanka. Fresh vegetables are also exported to Singapore,
Malaysia and Canada by some of exporters who operate at
Koyambedu. Small and large retailers and members of the pub-
lic who plan to purchase large volumes of vegetables and fruits
for family functions or other occasions visit the market for pro-
curing their needs.

Fruits are procured from and supplied to various places
in Tamil Nadu, Karnataka, Andhra Pradesh, Maharashtra,
Himachal Pradesh and New Delhi. Apples are imported from
the United States, Austria and Australia. Mangoes are exported
to Singapore, Malaysia, Sri Lanka, Mauritius and Dubai. All
exports of fruits and vegetables are made through air freight.
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Exporters of vegetable and fruits arrange to collect them at
the market, get them packed at the market premises and then
move the packed commodities to air cargo handlers for export.
Commission agents and contract labourers provide the services
of handling, packing, unloading and loading of bags, boxes and
baskets of fruits and vegetables for transporting to various local
markets as well as for export purposes.

Transportation and Handling: Fruits imported in 20- to
40-feet containers are brought to the fruit market after customs
clearance and are stored in the cold storage at the first floor
of the middle block in the fruit market. Fruits and vegetables
procured from various states arrive at the market late at night
by trucks, mini lorries and vans. Transport vehicles with the
fresh vegetables that arrive by night halt in the parking area.
The arrival of the transport vehicles is intimated to the contract
merchant through phone by the driver of the vehicle, trader or
any other seller’s representative, who accompanied the goods
in the vehicles. The vegetables and fruits are handled by the
unorganized and contracted labourers available in and around
the market premises. Handling, packing and marking of the
consignments for exports are undertaken by organized labour-
ers of commission agents at the market for exporters who do
not belong to the market association. Exporters within the mar-
ket association make their own arrangements. Retailers make
their own arrangements collectively for procuring their needs
and transporting them to their destination by pre-arranged
mini-vans, vehicles, autos or any other convenient form of
transport; usually, several retailers along one route share the
transportation costs.

Storage and Warehousing: There are two cold storage facili-
ties maintained at the premises of the Koyambedu Market. One
is situated at the Anna Fruit Market and is meant exclusively
for storage of fruits. The other, next to the Periyar Vegetable
Market, is run by TANFED for vegetables, fruits or any other
commodities, and even members of the public can make use
of the facility as long as they pay the specified storage rates.

Distribution: The Koyambedu Market at Chennai functions
as the largest distribution centre for vegetables, fruits and flow-
ers in Tamil Nadu. Vegetables, fruits and flowers are supplied
and brought to the market by wholesale dealers and commis-
sion agents from large farmers and growers at various places
in several states. Wholesale traders and merchants, directly
or indirectly through their representatives, as well as export-
ers of vegetables, fruits or flowers, small and large retailers
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and individual customers visit the market every day looking
for better deals.

The distribution and sale transactions begin early in the
morning, at about 3 a.m. The peak time, when the most
wholesale transactions and distribution activities take place, is
between 3 and 8 a.m. every day. Thereafter, retail sales con-
tinue till 6 p.m. All transactions are closed with cash on the
spot. In a couple of cases, balance amounts and short pay-
ments are accepted by the Koyambedu merchants for retail
customers who are regular and trusted by the traders.

Pricing: Prices per unit/unit weight for vegetables are fixed
by group of merchants on competitive methods based on the
freshness of goods and information collected by the represen-
tative of the traders and merchants of the Koyambedu Market
from the transport drivers and representatives of the commis-
sion agents who arrived with the trucks during the preceding
night. The higher the quantities that have been brought in, the
lower the unit prices fixed. Conversely, the lesser the quanti-
ties that arrived, the higher are the unit prices fixed. For fresh
vegetables, a higher unit price is fixed. Vegetables and fruits
that arrived in trucks should be sold only to the traders and
merchants of the Koyambedu Market, and not to any person
who does not own a shop in the market. The entire wholesale
transactions and distributions end by 8 a.m. every day. During
the distribution, if demand for particular vegetables is higher
and the available quantities are noticed to be inadequate, the
sale prices per unit/unit weight of particular vegetables are
raised, sometime even doubled, during the later hours of the
distribution activities. Correspondingly, the prices per unit/
unit weight of the vegetable sold to retailers also vary based
on the quantities, that is, the larger the quantity, the lesser the
unit price.

Competitive Markets in Chennai: Similar vegetable mar-
kets are located at T. Nagar, Mylapore and Kothawal Chawadi.
The markets at T. Nagar and Mylapore receive their supplies of
vegetables every day from places and rural areas immediately
outside Chennai and in neighbouring districts. Fresh vegetable
are available in the afternoon and evening vegetable markets
of T. Nagar, Mylapore and Kothawal Chawadi. For the most
part, the fresh vegetable from the T. Nagar market are supplied
to Kothawal Chawadi and other places. The T. Nagar market
is located close to the Mambalam Railway Station, and a large
number of working-class employees, who commute by local
trains, buy vegetables from the T. Nagar market. However,
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these markets are very small, and can be treated more as retail
vegetable shops serving direct individual customers.

A substantial quantity of fruits and vegetables in India is
wasted due to poor infrastructure, especially in terms of poor
development of wholesale markets, improper handling and
lack of sensitivity to pricing at sourcing points and at markets
catering to final customers. Generally, there is high information
inefficiency in terms of availability at source and at market, and
in terms of demand patterns. There are too many intermediar-
ies, leading to market inefficiencies and wastages. Government
initiatives like the Koyambedu Market provide the necessary
infrastructure and cooperative framework to improve supply
chain operations.

Source: Chandrasekaran, N., Supply Chain Management,
New Delhi: Oxford University Press, 2010. With permission.

The roles of wholesalers in the distribution of perishables are adequately
explained by the above examples. There are a number of such initiatives operating
in most of the cities, including metros, urban and semi-urban centres in India,
supported by local governments. Even in rural areas, there is a practice of having a
weekly day market wherein players sell both in wholesale and retail for the benefit
of the players in the supply chain. Thus, wholesale distributors are significant links
in perishables supply chains in India.

6.6 Intermediaries

There are several players and intermediaries, such as farmers, dealers, carriers and
retailers, involved in satisfying the needs of consumers in the supply chains for
perishables. Many agri producers do not have the economic resources and exper-
tise required for direct distribution. Producers usually harvest a large quantity of
a particular variety of goods. On the other hand, consumers generally need only a
limited quantity of a wide variety of goods. Intermediaries act as important links
between producers and consumers by bridging the gap between production and
consumption and creating place, time and possession utilities.

Supply chain management in perishables has to be improved at all the stages of
the supply chain by implementing worldwide best practices in storage, packaging,
handling, transportation, value-added services, and so on, with a view to benefit-
ing both farmers and intermediaries as well as ultimate consumers. Ease of access to
markets is a significant factor. The transport facilities that are available to the market
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remain a key issue. The role of intermediaries has become important due to the
ever-spreading markets and the increasing intricacies of distribution. A channel
of distribution performs the work of moving goods and services from producers
to consumers. It fills the place, time and possession gaps, and connects producers
and consumers.

There are interventions at times to reduce aberrations in prices, which could
be seasonal. In India, there are cooperatives and government bodies that facilitate
these interventions. Exhibit 6.2 cites one such practice initiated in Kerala.

Exhibit 6.2 Market Intervention Was Strong
at Kerala during the Festive Season

Market interventions and increased supplies dampened the
price run of vegetables and bananas during the Onam festive
season. Officials at the Vegetable and Fruit Promotion Council
Keralam said that market intervention was strong ahead of
Onam with Big Bazaars being opened in all the major cities
early June onwards. The Kerala State Horticultural Products
Development Corporation has two special outlets in each of
the districts for the Onam season. These outlets have increased
local procurement and have done away with middlemen to
improve returns for the farmers and to ensure sales at reason-
able rates to the buyers.

The major reason for the softening vegetable market during
Onam season was intervention by government agencies. There
has been a reported four-fold increase in procurement of veg-
etables and bananas from districts such as Wayanad, Palakkad,
Idukki, Ernakulam and Thiruvananthapuram.

Horticorp procured 800 tonnes of vegetables directly from
farmers and another 1,650 tonnes from the six wholesale mar-
kets across the state.

Source: The Hindu, Aug. 28, 2012.

6.7 Wastage

India is endowed with good agro-climatic conditions and a skilled labour force
for the cultivation of a wide variety of fruits and vegetables. It has the distinction
of being the second largest fruits and vegetables producer in the world. However,
there is massive waste during the post-harvest storage, transportation and han-
dling stages due to power interruptions, lack of temperature control mechanisms,
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inadequate infrastructure and lack of cold store facilities for preserving the
produce. Wastage is one of the primary reasons for loss occurring in the sup-
ply chain of any perishable good. Waste occurring within the supply chain of
a product results in increased costs and reduced efficiency for the business. For
example, wastage on account of pest infestation is significant—if not more, defi-
nitely on par with loss during transportation. Similarly, wastages occur because
of improper temperatures during storage and transportation, arising out of an
unreliable power situation. It is not uncommon to see freezers switched off to
save powet; generally, the backups provided are insuflicient to run freezers during
periods of power blackout. Hence, businesses are continuously on the lookout
for options and techniques to reduce wastage during the various activities in the
supply chain, such as transportation and storage. Wastage at source is also an
increasing concern.

6.7.1 Source

Minimizing wastage in an agri-based supply chain gains more importance, since
the items produced are perishable and damaged easily. To get the appropriate and
required quantity of output in terms of the number of units of weight or volume of
vegetables, fruits or milk sold in the market, it becomes essential to reduce wastage
and preserve as much as possible.

Many agricultural products such as vegetables, fruits and grains get damaged
or destroyed at the source itself. This could happen due to causes arising while the
items are yet to be readied for transportation, or during the time of loading on to
trucks or vans for transportation to godowns, retailers or to the markets. Such loss
of goods at the source causes loss of income to the cultivator as well as his buyers.
When a huge loss occurs at the source, which in most cases is the first stage in the
supply chain, it drastically reduces the quantity of goods that ultimately reaches the
markets. This could lead to shortage of these goods and a subsequent hike in their
prices at the end stages of the supply chain. This increase in price often affects the
inflation levels in the country.

6.7.2 Storage

The piling up of inventory in godowns is yet another form of wastage, more so
in the case of perishable goods. The resources lie unused and often rot away, or
are destroyed by moisture, vermin, fungus or other factors. There are reports that
huge piles of wheat and other grain stocks lie unused in government and private
godowns. Exhibit 6.3 mentions risky storage practices by the government agencies.
However, FCI maintains that wastes are less than 0.001% (Kumar, 2011). Lack
of proper facilities for storage, such as moisture-free zones for grains, and cooling
facilities for dairy and meat products, together with frequent power outages, result
in the perishable goods getting damaged.
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Exhibit 6.3 Wheat Under Risk of Damage

More than 6.6 million tonnes of wheat meant for the public
distribution system are lying in the open, running the risk of
damage from rain. The government has stocks to the tune of
82.3 million tonnes, against a storage capacity of 64 million
tonnes. Of the 50 million tonnes of wheat, 27 million tonnes
are kept in the open under the Covered and Plinth (CAP)
method, of which 6.6 million tonnes are stored in an “unscien-
tific way.” As a contingent measure, the FCI has been directed
to raise the stack size in case of both wheat and rice. “This
way, the FCI would be able to accommodate 5-10 lakh tonnes
more of stock.”

Source: Parsai, G., The Hindu, June 22, 2012.

Inventory management is the most important issue to take care of to reduce stor-
age wastes. Inventory piled up in storage houses without demand outflow increases
holding costs, and also reduces the shelf life of the product. It also results in loss
or wastage of valuable produce. New market options, like exporting to African,
Latin American or other Asian countries, need to be explored so that the perishable
products do not go waste.

Another option to prevent wastage at source could be to process the excess per-
ishable goods into other forms that can be stored over a longer period. For example,
excess mangoes from the summer season could be processed into mango syrups and
squashes, and thus, preserved for longer times. Additionally, they would also fetch
a premium in the markets. Similarly, cold storage items like fish can be turned into
pickles in case of non-availability of refrigeration facilities. These items, too, could
be considered for exports.

An example of boosting sales by providing vendors with improved storage
facilities is that of Coco Cola and Pepsi. They provide their retailers with small
refrigerators which can be used to keep the soft drinks cool and hence satisfy
customers better. Cold storage facilities also help in preserving other perishable
goods such as milk and meat and thereby play an important role in reducing
spoilage and retaining the quality of the products. Processing of perishables into
products with longer shelf life, such as pickles and syrups, also ensures reduced
spoilage.

Despite India being a surplus producer of grains, many people in the country,
especially those who live below the poverty line, still go without two square meals
a day. The primary reason behind this condition and the rising prices is not lack
of production, but inefficiencies in the supply chain. The surplus grains harvested
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get wasted, as they are left to rot in the rains and be eaten by rats and rodents.
Removing such ineficiencies can help eliminate hunger from India.

6.7.3 Transportation

Transport of perishables starts early in the morning. A customer needs fresh veg-
etables to start the day. Moving of garden-fresh goods all the way from the point of
origin to the end consumer is often a challenge. An uninterrupted transport chain
is thus essential.

Large quantities of goods are damaged or destroyed in transit. The lack of good
roads and rail freight systems is one main reason for loss or damage of materials
during transportation. Often, vehicles used for transportation are not refrigerated
properly, mostly with the aim of cost cutting for the company concerned. But much
more revenue is lost due to the amount of items wasted by this negligence.

Perishable goods, having very limited shelf lives, should be transported as soon
as possible to the markets from their sources. This calls in for an efficient farm-to-
retailer supply chain with minimal transport delays. Choosing the appropriate
mode of transport is also essential to ensure the freshness and quick delivery of
such perishables. Short transport times reduce costs and spoilage risks.

Emerging technologies and innovative cold chain management have ensured
that spoilage during transportation of perishable goods can be minimized. The
government needs to step in to help farmers to ensure safe delivery of their perish-
able produce to the market, since transportation costs, especially with cold chains,
can become almost out of reach.

By reducing wastage at source, storage and transportation of perishable goods
can ensure better returns and customer satisfaction. The cost of cold chain opera-
tion is the single most important factor that increases wastage, and India has lic-
tle scope to overcome this drawback, considering the high energy costs and the
inability to pass them on across the supply chain. However, any conscious effort to
handle perishables prudently by segmenting markets on quality requirements and
the ability to pay would bring in efficiency and improve overall supply chain profits.
For example, one of the authors observed crates of fruits and vegetables going rot-
ten in a day in a retail chain and getting dumped. Had there been focus on better
deployment of efforts such as liquidation, product offering at appropriate point as
juices or movement of products to lower strata by selling at a lower cost would have
brought better results than zero recovery of cost.

6.8 Quality Management

In today’s business atmosphere, proper quality management is essential for per-
ishables in agribusiness; everywhere, customers are not only demanding value for
money but are also expecting the business community to demonstrate some concern
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for society at large. Consumers’ increasing concerns about food quality and safety,
government laws and trade regulations have increased the nature and degree of
responsibilities for producers all over the world. In developing countries and emerg-
ing economies, however, companies face particular challenges in adapting to these
changing requirements. Perishable goods demand the highest quality standards.
A major share of the consumable goods market is comprised of food items: grains,
bread, milk, meat, etc and so on. Hence, consumers demand the best quality and
the freshest choice of products. There are also regulatory bodies that determine the
market standards to be followed. “Agmark” is one of the premier quality standard
indicators used in Indian markets. Further, in their roles as marketers and manu-
facturers, the companies also have the moral and ethical responsibility to sell only
quality products. The retailers, too, have to ensure that goods past their expiry date
are taken off the shelf. Since the rate of spoilage among perishable goods is the
highest, proper ambient conditions for storage should be maintained, to ensure that
products do not get damaged before their due dates.

McDonald’s is a global fast food major that has perfected its supply chain sys-
tem in India. Its supply chain involves procurement and transport of agri-based raw
materials such as potatoes, tomatoes, lettuce leaves and milk and milk products.
By procuring agri-products from farmers within India on a timely basis and using
efficient transport systems that ensure temperature controls, McDonald’s ensures
uniformity, freshness and quality in all its products. Quality checks at the various
procurement points, good storage and inventory facilities and strong reporting and
documentation practices have helped McDonald’s in building up a strong supply
chain system. Clean and on-time delivery drives all members involved in the supply
chain of this fast food major.

6.9 Price Management

Price management includes planning, implementation and governance of pricing
of the various goods produced by a company. It may involve continuous monitor-
ing of prices, development of pricing techniques and determination and redefining
of pricing strategies and tactics. Pricing strategies of perishable goods are dynamic
in nature, and have to be monitored constantly and altered whenever necessary.
Perishable goods have certain distinct characteristics, such as short sale cycles, low
value of unsold goods and uncertain demand, which makes their pricing even more
sensitive. Perishable items can include agricultural and related produce, dairy prod-
ucts, fish, meat, flowers and others.

The use of dynamic pricing strategies helps to keep track of inventory and price
changes. For example, the price of flowers is highest early in the day, then gradu-
ally decreases through the day; flowers are sold at a pittance towards the evening as
the flowers start to dry up and new stock comes in. In the same way, the prices of
fruits and vegetables depend on quality. Thus, quality and freshness play a major
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role in the pricing of perishable goods. There is scope for using more supply chain
analytics for dynamic pricing, and this aspect needs more efforts and focus by all

stakeholders.

6.10 Supply and Demand Side Risks

Meeting customer needs at the right time, at the right place and at the right
quantity and quality has always been a hectic job for marketers. This is all the
more so for perishable goods that cannot be displayed on shelves for long periods.
Sales of this nature of products cannot be deferred for even a few days. The mar-
ket for fresh products is relatively higher than for processed variations in India.
During certain periods, the consumption of certain crops will go down, and
during festivals, specific crops face great demand. The success of supply chain
management will depend on the actions taken to match demand and supply.
However, even with the best efforts of a marketing manager performing to the
best of his or her capabilities, success in this function can be obtained only with
the support of an efficiently operating supply chain mechanism that the company
must have in place.

Supply chain management plays a crucial role in ensuring timely delivery of
goods to the right markets. There is always the fear of excess supply not matching
up to demand expectations, with inventory piling up and goods going waste. On
the other hand lies the reverse situation, that is, demand exceeding supply, causing
revenue loss to the company and affecting its top line and bottom line. Accurate
forecasting of demand and supply becomes even more essential if products have
short life cycles, with the consequent inability to meet future demand with current
inventory.

6.10.1 Types

Many different combinations of situations can arise when there is a demand and
supply risk. Examples are situations where

. expected demand exceeds the normal supply;

. demand is not met due to lower than expected supply;

. expected supply exceeds the normal demand;

. higher than usual supply results in goods going unsold; and

. mismatch between the required supply of goods and the demand.

N DN =

The various challenges arising out of the different situations given above are
discussed below.

Inflation: Inflation is one of the serious consequences of demand and supply side
risks. Often, the demand for perishable goods such as vegetables and fruits goes up,
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while the supply side is not able to keep pace with the rising demands. This could be
due to various reasons, such as change in food preferences, and increased demand
for a certain variety of produce. A delay in meeting the demand on time can lead
to demand pull inflation, where lack of availability of adequate amount of goods
pushes up the price of the existing stock/supply.

Exhibit 6.4 Rise in Food Prices in India

The inflationary pressure on food products remained high from
January 2008 to July 2010. It again went up from April 2011
to March 2012. Rather, it continues, with minor reprieves in
between. Food articles continue to face upside risk to prices
with almost double digit inflation.

It is reported that the high food prices experienced over
recent years are due to the rising demand for high-value
agriculture products such as pulses, milk, livestock, fishery,
vegetables and fruits. This situation arises from rising per capita
income and the consequent diversification of Indian diets.

Supply has not been matching demand. Hence, prices con-
tinue to remain high, thereby providing a structural character to
food inflation. This reasoning has gained wide acceptance in gov-
ernment and policy circles, including the Reserve Bank of India.

Source: Nair, S.R. and L.M. Eapen, The Hindu Businessline, Jul. 5,
2012.

Supply side issues can also crop up even when the demand side remains stable.
Such situations can arise because of issues such as poor crop production due to bad
monsoons, labour strikes by transport workers, government rules and norms and
other factors. The existing supply is not able to meet the average demand in such
cases, and prices shoot up. The frequent inflation in the prices of onions and other
vegetables is the result of such situations.

6.10.2 Deflation

India also often experiences bumper crops, when the production levels exceed the
predicted levels. This increases the supply of goods into the market. Due to excess
supply, the value of the produce goes down. In the case of perishable goods, such
a phenomenon affects the producer even harder because the life of his produce is
limited to a couple of days. The farmer is, therefore, forced to sell his produce at a
lower price and incur a loss.
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Storage issues: When supply volumes exceed predictions, they can also lead to
storage problems. The capacities of the godowns would have been designed for the
normal production quantities only. Excess crops often get wasted due to inadequate
facilities, or are sold for very cheap prices.

6.10.3 Resource Crisis

There are often situations, much out of the control of producers and distributors,
that affect the supply chain. For example, there has been alarming news about how
the number of fish in the sea is getting depleted due to the heavy extent of fish-
ing done over the past decades and the other commercial activities carried out in
the seas. The fishing industry could get badly affected by such a resource crunch.
Further, environmental norms might be instituted to protect these marine crea-
tures. Such scarcity of resources can result in limited supply of fish to the market,
leading to higher prices for these items. Further, government rules that come into
force during certain seasons, like those banning trawling (as in states like Kerala),
also lead to reduced catch and higher prices during those seasons.

Mismatch of supply and demand. Certain vegetables and fruits tend to follow the
product life cycle of a fad. They are in high demand for a few weeks and then fade
off. Such changes in food fashion and food fads can upset the supply arrangements
and the market as a whole. The short-term popularity of certain vegetables or meat
can lead to increased demand, which cannot be met easily by quick supplies. Such
food fads result in the decreased consumption of other items, while the demand
for the fad items skyrockets and markets are in no situation to meet this growing
demand.

Reading the markets and predicting demand and supply trends accurately is a
tough task, especially in the case of perishable goods that are generally fast moving.
A single calculation error or slight disturbance in the system due to internal or
external factors can cause an imbalance that can even hurt the whole economy.

A supply chain plays an important role in the success of any company, all the
more so if it is an agri-based industry. Efficiency at all the points in the supply chain
is essential to meet the ultimate goal of satisfying customers. Following best prac-
tices in supply chains can help not just the corporate sector, but also government
agencies and non-governmental organizations (NGOs), to meet the growing needs
and expectations of millions of people around the world.

6.11 Conclusion

Supply chain challenges in perishables are aplenty in India. There are tough demand
side issues and equally daunting supply chain issues. The government and its agen-
cies are fighting with regulatory mechanisms and support systems to ensure that
there is food security and that the human development indices are not adversely
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affected because of supply chain challenges. A lot of these issues are structural in
nature, and they arise more out of economic issues rather than the lack of under-
standing or will. Taking this itself as a unique aspect, more supply chain profes-
sionals must use analytics and fill in the gaps by using appropriate levers such
as product conversion and pricing and information technology, rather than by
focusing on storage and inventory issues.
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Chapter 7
Quality

ObjeCTIve

The objective of this chapter is to understand the importance of quality systems,
including that of grading. Practices and procedures of quality management
for supply chain efficiency are discussed here. The discussions include inter-
national standards with respect to foreign trade in the agribusiness sector and
the role of government in adopting quality systems.

7.1 Introduction

The role of quality systems in the agriproduct sector has been gaining ever-
increasing importance in recent years. During the early days, buyers and sellers
met and bargained over their produce; there was not much requirement for stan-
dardization because they knew each other very well, as they all mostly lived within
a small region. However, today products are handled in huge volumes and move
beyond borders. Hence, a well-regulated system of grading and quality is of the
utmost importance to provide a common language for defining product values.
Today, customers in various parts of the world demand certifiable evidence of #race-
ability and more and more refined levels of quality in food and related products.
With rising income levels and shifts in lifestyles, an increasing proportion of the
populace depends on ready-to-eat meals. This has a significant effect on the role
that agriculture would play in the future. Not only will it have to meet increasingly
stringent food safety requirements and the need for adequate returns on invest-
ment, but it should also ensure sustainable environmental norms in agriculture.

177
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This change in focus from high production yield to better quality and sustain-
ability has resulted in demand for the creation and development of a traceable sup-
ply chain. Companies are persistently searching for ways and means that allow the
production of goods that meet the variety of characteristics demanded by the mar-
ketplace. The quality of agricultural products is evaluated by a customer based on the
freshness of the product and the time since its removal from the farm. Effective supply
chain practices will help ensure the freshness of agriproducts by helping to reduce the
time taken in transportation and by using favourable storage conditions and better
processes and systems. The quality of farm products brought to the market by cul-
tivators varies over space and time. To ensure that farm produce remains fresh, safe,
and nutritious and is capable of fetching good prices in the market, it is necessary to
improve infrastructure in the agriculture supply chain, reduce the length of the supply
chain, and improve essential practices such as grading and quality management. This
chapter focuses on the quality systems and procedures for supply chain effectiveness.

7.2 Grading

Before discussing the importance of grading and quality management systems, it
would be appropriate to define and understand the role of these concepts in the
agriproduct sector.

Grade refers to lots having similar quality features, whereas grading refers to
the classification of products into different homogeneous lots, that is, each lot has
similar characteristics. Grading describes the quality of the package and simpli-
fies the marketing of agricultural products. Unlike industrialized products, which
are manufactured to precise engineered specifications and are basically consistent,
agronomic produces are more diverse and varied in characteristics such as colour,
fragrance, location, heaviness (bulk), thickness, shape, ripeness, length of staple,
taste, stains, stickiness, and so on. For instance, the characteristics may be based
on location of origin (Nagpur orange, Salem mango, Byadagi chilli), shape (small,
round, big), length of staple (cotton), and so on. Grading helps the farmer to get
suitable prices for his products, because based on the lot characteristics different
prices may be fixed for different lots.

Furthermore, quality refers to how well the characteristics of a produce meet the
requirements of the end user. The quality of agriproducts requires preservation or main-
tenance of the basic characteristics of the products. To preserve quality, it is imperative
to devise a mechanism that controls bacteriological spoilage and chemical degradation.

Although quality connotes the level of requirement, standards are set up and estab-
lished by statutory authorities as well as reputed authorities like quality standards orga-
nization as rules for the measure of quantity, weight, volume, extent, value, age, and
quality. In the agriproduct sector, an established set of guidelines or standards facili-
tates determination of grades and provides a common language for describing prod-
uct value. In the same manner, quality standards should have a common language.
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Hence, quality standards are established by government agencies in order to provide
a common language for farmers, traders, agents, and end users for buying and selling.

A quality management system is a method by which the agriproduct sector
aims to reduce and eventually eliminate non-conformance to specifications, stan-
dards, and customer expectations in the most cost-effective and efficient manner.
A quality management system guarantees that agricultural products move through
the market faster and without any hindrances.

7.2.1 Process

In a typical agri-supply chain, grading occurs after drying or cooling. Figure 7.1
explains the basics of the grading process.

It can be noted that grading may happen before drying/cooling in the case of
many fruits and vegetables and other perishables. Thus, there could be scope for
multi-stage grading. Similarly, grading is done based on taste as well. Tea is graded
for size and shape and also based on the taste quality. Similatly, ground coffee beans,
which are part of the instant coffee market, are tasted after being processed.

By way of example, let us consider the processing of tea leaves. Once the tea leaves
are picked, they are transported to factories for processing. They undergo a process
called withering, where moisture content is extracted from them. Then the tea leaves
are placed in a rolling machine. During this process, the leaves are broken open,
which starts the process of oxidization. Next, the tea is dried using hot air at a tem-
perature of approximately 85°C—88°C in order to stop the oxidation process. During
this stage, the colour of the leaves will change. Finally, dried tea is sorted into grades
before packing. This process includes grading and then packing them in various sizes
and weights for inspection. The leaves must be conditioned. The fineness of grading is
determined by the type of leaves and the local custom. Colour, position of the leaves
on the plant, macurity, size, and other qualities are required for grading. The orthodox
production method provides teas of all leaf grades: leaf, broken, fanning, and dust.

7.2.2 Importance

Assuring quality from farm to fork is one of the key elements of efficient agricul-
tural supply chain management systems. Grading and quality management play
an important role in maintaining and improving quality in agri-supply chains.
The quality of agriproduce that arrives at the market differs considerably from lot

Growing —— Harvesting —— Picking —— Drying/Cooling —— Grading

—

Distribution <«——  DPacking “— Storing

Figure 7.1 Process of grading in an agri-supply chain.
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to lot. This is because of the wide range of varieties, farming practices, seasonal-
ity issues, and different agro-climatic conditions that prevail at the sources of the
various lots. Thus, it is essential to grade the products brought to the market on
scientific grounds, in order to get competitive prices.

For example, the following dimensions are taken into account while grading
pomegranates: size, appearance, shape, seed content, total sugars, acids, colour, and
weight of the pulp. The producers or sellers must be able to satisfy consumers on the
quality they are offering. Tables 7.1 and 7.2 explain grade designation and sizing for
pomegranates as per AGMARK standards.

Size is determined by the weight or maximum diameter of the equatorial section
of the fruit, in accordance with the data shown in Table 7.2.

From Tables 7.1 and 7.2, it is clear that there are variances in terms of size and
weight while meeting grading requirements.

This is true for all of the agricultural produce, as size, colour, and content
elements such as fibre and juice can influence the quality of the produce and the
premium it can demand for direct consumption and for processing.

7.2.3 Benefits

Grading and quality management are a must for the agro-based industry because
of natural compulsions and the likely diversity of multiple players and geographi-
cal and climatic conditions. Adherence to quality standards is expected to improve
value for all players across the supply chain, as the produce moves from farmer to
consumer either fresh or processed. These are discussed in the following sections.

7.2.3.1 Uniformity

Customers can buy any kind of domestic and international products, as the qual-
ity is certified and verified by a reputed authority. Because of grading and quality
management, there is uniformity and consistency.

Therefore, a customer can purchase an item for consumption without any risk. For
example, when fruits such as apples, oranges, and grapes are sold, they are graded on
the quality of uniformity, which enables customers to pick a sample and finalize a sale.

7.2.3.2 Facilitates Buying and Selling

It provides valuable market information that makes it easy for sellers to explore new
markets and helps buyers in making useful quality or price assessmencts. It also allows
different market mechanisms such as commodity exchanges and futures trading.

7.2.3.3 Competitive Advantage

Improved grading and quality management present an opportunity to attain com-
petitive advantage in certain products in the worldwide markets. For example,
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Table 7.2 Provisions Concerning Sizing of Pomegranate

Weight in Grams Diameter in mm
Size Code (Minimum) (Minimum)
A 400 90
B 350 80
C 300 70
D 250 60
E 200 50

Source: Ministry of Agriculture, Fruits and vegetables grading
and marking rules, Agmarknet, 2004.

Note: Size tolerance: (i) For all grades, 10% by number or weight
of pomegranate corresponding to the size immediately
above and/or below that indicated on the package.
(ii) The maximum size range of 8 mm between fruit in
each package is permitted.

Washington apples are available throughout India; new varieties are being intro-
duced into the market due to the ever-increasing demand for this sweet and juicy
fruit. Premium Washington apple varieties such as Honeycrisp and Cripps Pink
have been sold by leading retailers in urban centres such as Chennai, Mumbai,
Delhi, and Bangalore. This is because consumers demand the best quality apples
and are willing to pay for quality and unique taste. This provides a competitive
advantage for retailers in the supply chain. Similarly, in the processed segment,
high-quality tea, coffee, confectionary products, and sugar have a clear competitive
edge. Hence, firms pursue quality standards over and above the statutory/threshold
requirement for any product. India is a pluralistic socio-economic society where
multiple levels of rich and poor live. Firms must have the ability to ensure a thresh-
old quality for all products and all consumers; the ability to differentiate premium/
high-quality/other grades is of paramount importance in winning a competitive
advantage in the market. We will have a firm selling a popular brand of edible oil
in a given market and selling a differentiated premium brand of high-quality edible
oil with premium margins for a niche segment.

7.2.3.4 Price Fixing

The prices for goods are determined by their types or categorizations. Prices may be
fixed in the market according to the different grades of a particular product. There
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is an acknowledgement of quality perception; consumers are fairly aware of quality
standards, and therefore relate to price differentiations.

7.2.3.5 Market Access

Grading and quality management not only create value for local trades but also
deliver value in terms of improvement of quality for international trade. Thereby,
these practices facilitate easy access to better quality products and prevent poor
quality products from being traded. This is because the standards set are high,
ensuring compliance with international norms.

7.2.3.6 Transparency

A well-established quality management system increases the efficiency and trans-
parency of markets. Moreover, it also helps to differentiate among different geo-
graphical origins. Mandatory labelling and other procedures governing the sale
of certain edible products and visually clear practices in the case of fresh prod-
ucts bring out transparency. Market practices are increasingly adopting methods
to showcase objectivity and ensure transparency. For example, there was an issue
about using calcium carbide to artificially ripen mango in Tamil Nadu. Local
administrations tried to intervene and validate proactive measures to ensure that
the fruits are naturally ripened. One wonders how transparency and objectivity can
be achieved here, because the retailer may find it difficult to isolate artificially rip-
ened lots from naturally ripened ones. The retailer is also not in a position to grade
the fruit. Traders’ associations got together to ensure that the fears were addressed
and communicated the relevance of natural ripening to all traders. Thus, lack of
transparency could become an issue in supply chains. There was another case with
respect to illegal meat being sold in some retail markets. The low price of the
unhygienic meat is a major reason for its popularity among many small meat shops
and hotels. Mutton, beef, and chicken sold at these places cost 40%—60% less
than stamped meat. Local municipal corporations exercise vigilance, and wherever
there is lack of transparency with respect to the source of the meat and stamp-
ing, the product is summarily withdrawn from the supply chain. Thus, objectivity
and transparency are critical for maintaining quality standards in the agro-based
industry.

7.2.3.7 Sustainable Agriculture

Grading and quality management relating to sustainability are recently emerging
market requirements. The objective of these standards is to safeguard the environ-
ment and reduce the use of agrochemicals. The importance of these standards will
increase, and in due course play a very important role in future product entry to
markets.
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7.2.3.8 Incentives for Fair Trade

It assists farmers to get premium prices for quality products and safeguards cus-
tomers from unfair trade practices. Grading and quality management help not
only farmers but also all stakeholders in agriculture and related activities, namely,
wholesalers, cooperatives, agents, dealers, and the final consumers.

7.3 Stages of Supply Chain

A quality product available to customers at the tail end of a supply chain is a func-
tion of quality perspectives and support mechanisms across the various players in
the network. The players, from farm to fork, could be farmers; intermediaries; mar-
ket operators; primary, secondary, and tertiary processors; storage, transport, and
distribution players; and so on. Here, we provide some insights on the scope for
quality management.

The factors that affect quality in various stages are described in the following
sections.

7.3.1 Farm Level

Farming and harvesting conditions impact fresh and processed food stuffs.
Important factors affecting quality include selection of the best plant varieties and
the best cultivation methods. Weather and seasonal changes also affect quality. At
the farm level, quality is impacted significantly by the absence of good agricultural
practices (GAPs). Like good manufacturing practices (GMPs) for factories, GAP
is for farming. This is discussed later in this chapter in Exhibit 7.1. Farming prac-
tices are rudimentary in certain areas, which affects quality. For example, India is
a leading producer of mango. Harvesting (plucking) of mango (in large quanti-
ties) from trees is done without proper appliances and tools, leading to damage. It
should be mentioned that a similar situation prevails for plantation crops as well.
The other aspects of quality at the farm level include right application of manure
and plant protection. All these would be a part of GAPs when adopted appropriately
by farmers.

7.3.2 Transportation

In the course of transport and storage, damage may occur to plants; hence, the fol-
lowing should be taken care of:

B Loading density
B [oading and unloading facilities
B Transport time
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In India, goods are mostly moved by normal trucks, and wherever temperature
control is required over short distances, freezers or ice stuffed insulated boxes are
used. However, refrigerated trucks are needed in order to protect the quality of the
produce during transportation. This is specifically applicable for milk and related
products, fruits and vegetables, drugs, chemicals, genetic products, frozen rudi-
ments, and other items that are very sensitive to temperature or to transportation
time limitations, and are likely to deteriorate. Temperatures differ from product to
product: in the case of milk, 32°F—40°F; eggs, at or below 45°F; poultry, 26°F-32°F;
and meat, under 26°F.

Goods having limited shelf lives should be transported as soon as possible to
the market from the source. For instance, milk transport from the farmhouses to
the collection centres, processing centres, or factories should always be as quick
as possible to prevent spoilage of milk. Availability of good quality raw milk at
neighbouring localities is critical, as milk is highly perishable. In the case of frozen
fish, a temperature of -0.4°F to -16.6°F (-18°C to -27°C) is essential during trans-
port. This calls for an efficient farm-to-retailer supply chain with reduced transport
delays.

Selection of a suitable mode of refrigerated transport is essential to ensure
the freshness and natural qualities from the point of produce to warehouses, dis-
tributors, retailers, and finally, customers. Short transport times reduce costs and
spoilage risks. This means moving perishables with the highest efficiency, thus
retaining freshness and natural qualities from the point of produce to warehouses,
distributors, and retail customers. Pre-cooling freezer trucks help in transport-
ing time-sensitive goods. Throughout the distribution process, even while loading
and unloading of the truck, the temperature of the products must be maintained.
Failure to do so may affect the quality of the produce.

Products that require specific care from ecological influences may be trans-
ported by surface means, with protective measures. Proper employee training is
required to take care of perishable products; they should not be left on loading
yards for lengthy periods, and the least possible time should be spent on load-
ing and unloading. This will enhance the quality of the produce and ensure that
spoilage during transportation of perishable goods can be minimized.

7.3.3 Storage and Distribution

Storage settings may impact the quality of fresh produces and processed foods.
When considering current preservation techniques, there are limits that pertain to
different factors such as temperature, sourness, water content, use of flavours and
preservatives, and alteration of combinations. For instance, elevated temperatures
are applied to reduce the number of micro-organisms, to inactivate enzyme activity
and to increase chemical reactions.

As a further example, extremely perishable meat containing water and proteins
requires specific temperatures, moisture, and exposure to air conditions. If the
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meat remains untreated, its decomposition occurs in a matter of hours or days, and
results in contamination and infectious conditions. Raw meat should be preserved
at 40°F or below in order to decrease the growth rate of bacteria that may exist on
its sides.

India has distinctive topographical areas that produce a variety of fruits and
vegetables. Furthermore, the extensive coastal areas enable harvesting of marine
foodstuff in large quantities. Every fruit and vegetable has a certain lifespan.
To protect the goods from damage, they should be preserved at the appropriate
temperatures. Table 7.3 summarizes the requirements for storage of vegetables.
The optimum storage conditions are shown for vegetables with water activity of
85%-90%, except for beet root, cabbage, radish, turnips, and peas, which have
water activity of 90%-95%.

The location is a very critical factor for a cold storage unit, as it ensures the qual-
ity of the produce being handled. It should be near produce growing areas as well as
marketplaces. Uninterrupted power supply is yet another pre-requisite.

Table 7.3 Vegetable Storage Characteristics

Name of Storage Cold Storage
Vegetable Temperature (°F) (Life in Weeks)
Beans 32-35 2-3
Beet root 32-36 6-8
Brinjal 47-50 34
Carrots 32-35 13-17
Cauliflower 34-35 4-6
Cabbage 32-35 9-13
Onions 32-35 17-26
Potatoes 37-38 26-35
Radish 32-35 6-8
Turnips 32-35 13-17
Tomatoes, ripe 40-45 1-1.5
Tomatoes, mature 55-60

(greenish yellow)

Peas 32-35 34

Source: Ministry of Micro, Small & Medium Enterprises, Cold
storage, Chap. 7 in Food Project Profiles, 2004.
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7.4 Need for a Structured Approach

Effective quality systems, which assure the health and safety of agriproducts,
have become more and more important. Implementing proper quality systems
has become a necessity in the agrifood sector. This is primarily due to changing
consumer requirements, increased competition, environmental issues, and govern-
mental interests. The customer perception of a commodity can be based on two
approaches: intrinsic and extrinsic attributes. Intrinsic attributes for customers
include considerations of whether the product is hygienic, non-toxic, and nutritive.
These factors are directly related to the physical properties of the product. Extrinsic
actributes refer to additional aspects such as environmental impact and sustainabil-
ity. They do not directly influence physical properties, but may affect acceptance of
products by customers. Examples are the use of chemicals and pesticides.

Nowadays, different farming methods are used in different parts of the world.
Quality methods are changed rapidly and are becoming innovative through the
deployment of technology. Although quality systems have been adopted in many
countries, there is still a need for a structured approach to make our agricultural
supply chain efficient so that neither are the customers burdened with high prices
nor are the producers incurring losses. There are still lots of variations in terms of
grading and quality practices. The agriproduct sector uses various quality assurance
systems such as Hazard Analysis Critical Control Point (HACCP), International
Organization for Standardization (ISO), British Retail Consortium (BRC), and
other national and international standards.

In spite of all these approaches, human handling plays a crucial role in qual-
ity management, and is rather unpredictable and changeable. As a consequence,
results in the agribusiness and food industry, as the combined action of individu-
als striving for quality, are much more uncertain than is often assumed. To face
this challenge, continuous improvement in agri-quality management methods is
required, where knowledge of modern technologies and management methods play
a crucial role.

7.5 Overview of Policies

Agricultural policies are sets of regulations relating to national and international
trade in agricultural products. Governments and other agencies devise these agri-
cultural policies in order to accomplish product quality, guaranteed supply, and
price stability. While devising these policies, countries must make sure that there
is adequate production capability in order to meet the home country’s needs in the
event of external supply interruption. Dependency on other countries puts a nation
at risk in case of natural disasters, war, or other disruptions. Sustaining sufficient
domestic product capability allows for self-reliance, which reduces the risk due to
supply disruptions. Agriculture is considered to be the strength of our economy.
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Thus, there is an increasing need to confirm good quality in order to develop our
agrarian economy. To ensure high quality of produce, several quality standards
and systems are in place. This section provides an overview of different agriculture
policies that may have an impact on the quality of goods in the agriproduct sector.
Some of the Indian quality management systems and standards relating to this sec-
tor are discussed in Exhibit 7.1.

Exhibit 7.1 Indian Quality
Standards for Agriproducts

GAP—INDIA

The GAPs standard covers the basic requirements for all farm-
ing practices in a sustainable manner for maintaining quality
and food safety of agricultural produce. GAP, in addition to
improving the yield and quality of the products, has environ-
mental and social dimensions. Its social dimension would be to
protect agricultural workers against risk to health arising from
improper use of chemicals and pesticides. The main compo-
nents of this standard are base modules and crop-based mod-
ules. Crop-based modules include fresh fruits and vegetables,
combinable crops, tea, and green coffee. There are various
standards available for control measures in value addition
through processing of food meant for human consumption.
Although grade standards on size, shape, colour, and local
preferences are available for most of the fruits and vegetables
marketed and consumed in India, their quality in terms of
maturity standards, residues of pesticides and other contami-
nants, microbial loads, and so on, has not been adequately
addressed. The Indian Good Agricultural Practices (INDGAP)
guidelines take into account not only the quality and quantity
of the produce obtained from a unit area, but also the care
taken in integrating pre-harvest practices such as soil and water
management, nutrient management, pest management, har-
vesting, post-harvest handling, and other logistics.

DIRECTORATE OF MARKETING AND
INSPECTION—MINISTRY OF AGRICULTURE

The Directorate of Marketing and Inspection (DMI) imple-
ments the agricultural marketing policies and programmes of
the Government of India. DMI performs the prime function
of standardization, grading, and quality control of agricultural
and allied produce. DMI has framed AGMARK standards for
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agricultural and related produces. Standards outlined under the
provisions of the Agricultural Produce (Grading and Marking)
Act, 1937 (http://agmarknet.nic.in/apgm1937.htm) are popularly
known as AGMARK standards.

AGMARK

AGMARK is a quality certification mark provided by DMI, an
agency of the Government of India for agricultural products in
India. This certification guarantees that the product conforms
to a set of prescribed quality standards. The legal enforcement
of AGMARK in India is controlled by the Agricultural Produce
Act of 1937. The AGMARK standard covers quality grading
and certification of products for the domestic and export mar-
kets. Nearly 205 commodities have been brought under the
umbrella of the AGMARK standard. AGMARK is used to certify
different commodities covering a wide spectrum of fruits and
vegetables, pulses, cereals, vegetable oils, vermicelli, essential
oils, roasted Bengal gram, vanaspati, cotton, sugar, honey, jute,
wool, and so on. Appendix 7.1 outlines the grading of cashew
kernels. DMI has a set-up for quality certification of agricultural
produce through a network of 22 regional AGMARK laborato-
ries at different places in the country with the Central AGMARK
Laboratory at Nagpur as the apex laboratory. The regional
AGMARK laboratories are engaged in analysis of agricultural
and food commodities for evaluation of quality. Testing is con-
ducted on all types of agricultural and allied commodities and
meat products across regional laboratories for chemical and
microbiological analysis, pesticide residue, and aflatoxin.

FRUIT PRODUCTS ORDER

The Fruit Products Order (FPO) is a certification mark
employed on all fruits and vegetables. FPO certification in
India has been “effective since 1955, but became mandatory
only in 2006, after passing of the Food Safety and Standards
Act. It ensures that any food under consideration is suitable for
purchase and is fit for consumption, and guarantees that it has
been manufactured in a hygienic environment. FPO certifica-
tion products include fruit crushes, beverages, syrups, sauces,
ketchups, pickles, vinegars, canned juices, pulps, frozen veg-
etables and fruits, cereal flakes containing fruits and other
similar products containing processed fruits and vegetable”
(www.indiatrademarkregistration.com).
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7.6 International Policies

Agricultural policies differ from country to country. For instance, in the United
States, nutrition labelling is mandatory. However, in France, the source confirma-
tion, that is, display of country of origin of fruits and vegetables is mandatory in
all types of markets. Peru requires packing dates for all meat and poultry products.
In the case of exports, fruits and vegetables shall comply with the residue levels
of heavy metals, pesticides, and other food safety parameters as laid down by the
Codex Alimentarius Commission for exports. The Japanese JAS Law and Food
Sanitation Law require that the label on retail packages for imported food products
should include the name of the product, country of origin, net weight, and ingredi-
ent information in Japanese.

Exhibit 7.2 outlines the different international quality policies and standards
relating to the agriproduct sector.

Exhibit 7.2 International Quality
Policies and Standards

AGRICULTURE POLICIES IN THE UNITED STATES

The United States has various “agricultural policies, with goals
that range from the traditional objectives of stabilizing agri-
cultural production and supporting farm income to those that
have more recently increased in importance, such as assuring
adequate nutrition, securing food safety, encouraging environ-
mental protection, and facilitating rural development” (www.
oecd.ilibrary.org). The US Department of Agriculture quality
grade marks are employed on chicken, eggs, beef, and butter.
There are five specialized acts relating to agriculture: the “Food
Security Act of 1985; the Food, Agriculture, Conservation, and
Trade Act of 1990; the Federal Agriculture Improvement and
Reform Act of 1996; the Farm Security and Rural Investment
Act of 2002 (2002 Farm Act); and the Food, Conservation and
Energy Act of 2008” (www.oecd.ilibrary.org).

INTERNATIONAL STANDARDS IN AGRICULTURE

Agriculture and agricultural produce have international stan-
dards set by many organizations such as ISO, the United
Nations Economic Commission for Europe (UNECE), the World
Trade Organization (WTO), the National Agricultural Products
Quality Management Service (NAQS), and others. UNECE,
ISO, and Codex Alimentarius standards are globally recog-
nized standards, and hence, they are commonly used as the
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basis for many grades and standards. A few of these standards
are elucidated below.

ISO AGRICULTURAL STANDARDS

ISO international standards certify that products and services
are safe, reliable, and of good quality. For agribusinesses, they
are considered as strategic tools, as they decrease costs by
minimizing waste and errors and increasing productivity. The
ISO standards for agriculture are given in standards catalogue
65. They include standards relating to the fertilizers and pesti-
cides that can be used, to animal feeding stuffs, to agricultural
machinery, and to farm buildings. They also specify the stan-
dards for fishing, fish breeding, and beekeeping. They have a
specific section for tobacco products and related equipment.
ISO/TC 34 deals with food products. These standards are most
widely accepted, and most of the time, are required for the
products to be successful and accepted.

UNECE AGRICULTURE QUALITY STANDARDS

UNECE develops “global agricultural quality standards to facili-
tate international trade. The standards encourage high-quality
production, improve profitability and protect consumer inter-
ests. UNECE standards are used internationally by governments,
producers, traders, importers, exporters and international orga-
nizations. They cover a wide range of agricultural products:
fresh fruit and vegetables (FFV), dry and dried produce (DDP),
seed potatoes, meat, cut flowers, eggs and egg products”
(www.unece.org). It collaborates with the WTO, the OECD
Scheme for the Application of International Standards for Fruit
and Vegetables, and also the FAO/WHO Codex Alimentarius
Commission to prevent any duplication of standards. Together,
these bodies have developed around 100 standards for agri-
cultural products and international trade. They also conduct
seminars and awareness programmes to make the standards
well known to the agriculturists and also to the public who are
the users of the products.

CODEX ALIMENTARIUS INTERNATIONAL
FOOD STANDARDS

The Codex Alimentarius international food standard has
established procedures and principles that enable the safety,
quality, and fairness of the international food trade. The Food
and Agricultural Organization of the United Nations and the
World Health Organization have together come up with this
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safety standard for food and agricultural products. They also
unify the standards set by all governmental and non-govern-
mental organizations to ensure the well-being of food consum-
ers and also to see to it that fair trade practices are followed
for food and agricultural products. The Codex Alimentarius, or
the food code, has become the global reference point for con-
sumers, food producers and processors, national food control
agencies, and the international food trade.

WTO-SANITARY AND PHYTOSANITARY
(SPS) STANDARDS

The WTO has specified certain norms for food safety standards
and standards for animal and plant health. The SPS measures
are applicable to regionally produced or traded products, and
lay down safety measures such as checking whether the agri-
cultural produce has come from a disease-free area, carrying
out general inspections of products, treatment or processing
of products, and making sure that the products are safe for
consumers. They also make sure that pests or diseases do not
spread among plants and animals.

NATIONAL AGRICULTURAL PRODUCTS
QUALITY MANAGEMENT SERVICE

NAQS, a specialized organization in agri-food quality man-
agement, promotes quality enhancement and fair trade
through national inspections on agricultural products, and
boosts the convenience of producers and buyers by improv-
ing inspection methods. NAQS is upgrading product quality
through various certification systems, including good agricul-
tural practices (GAP), and enhancing certification capability
gradually by nurturing credible private certification agen-
cies. NAQS also supports the exports of GAP products, the
quality of which is thoroughly managed from production to
consumption, and lays a foundation for producing high-qual-
ity and safe agricultural products through quality manager
systems.

INTERNATIONAL FEDERATION OF ORGANIC
AGRICULTURE MOVEMENTS (IFOAM)

IFOAM'’s organic guarantee system facilitates the development
of organic standards and third-party certification worldwide,
and also provides an international guarantee of these standards
and organic certification. Organic agriculture is based on the
factors discussed here.
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THE PrINCIPLE OF HEALTH

It deals with the health of individuals and communities.
Organic agriculture is envisioned to promote high-quality,
nutritious food that contributes to preventive health care and
well-being. For instance, it avoids the use of fertilizers, pesti-
cides, animal drugs, and food additives that may have adverse
health effects.

THe PriNcIPLE OF EcoLoGY

It is based on ecological processes and recycling. Organic agri-
culture should attain ecological balance through the design of
farming systems, establishment of habitats, and maintenance of
genetic and agricultural diversity.

THE PrINCIPLE OF FAIRNESS

This principle emphasizes that those involved in organic agri-
culture should conduct human relationships in a manner that
ensures fairness at all levels and to all parties—farmers, work-
ers, processors, distributors, traders, and consumers.

THE PriNcIPLE OF CARE

Organic agriculture is a production system that sustains the
health of soils, ecosystems, and people. It relies on ecological
processes, biodiversity, and cycles adapted to local conditions,
rather than the use of inputs with adverse effects. Organic agri-
culture combines tradition, innovation, and science to benefit
the shared environment, and promotes fair relationships and a
good quality of life for all involved (www.nags.go.kr).

7.7 Role of Government Agencies

Government and other allied agencies play a pivotal role in promoting and strength-
ening grading and quality infrastructure for agriculture. For instance, governmen-
tal support agencies such as the Food Safety and Standards Authority of India
(ESSAI), the National Bank for Agriculture and Rural Development (NABARD),
the Agricultural and Processed Food Products Export Development Authority
(APEDA), and the commodities boards promote grading, standardization, and
quality certification systems to give a major thrust to promotion of agricultural mar-
kets in order to stabilize market systems and increase farmers’ income. Exhibit 7.3
discusses some of the agencies promoting quality systems in the agriproduct sec-
tor. The Department of Agriculture provides technical assistance and advice to
the state in framing suitable quality systems. The Government of India launched a
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scheme to develop the agricultural marketing infrastructure by encouraging private
and cooperative sector investments. In order to increase investment in the develop-
ment of marketing infrastructure as envisaged above, the ministry has formulated
a scheme for development/strengthening of agricultural marketing infrastructure
and grading and standardization. Under this scheme, the government provides sub-
sidies for strengthening infrastructure facilities such as grading. Table 7.4 shows the
subsidies sanctioned by various government agencies. The following observations
on Table 7.4 could be useful.

1

. Maharashtra is the state that has the maximum of projects (475) involving

a financial outlay of ¥741.92 crores in the year 2012, with a subsidy compo-
nent of I80.37 crores. Most of these projects (421), with a financial outlay
of ¥674.62 crores, have come from the NABARD nodal agency (bank for
growth of agriculture and rural development) in India. It will not be out of
place to mention here that Maharashtra leads in the export of certain fruits
such as pomegranates, grapes, and oranges in India.

. Gujarat ranks second in terms of the number of projects, with 410 projects

and a financial outlay of I48.21 crores. It is interesting to note that most
of the projects (389) are funded by the National Cooperative Development
Corporation (NCDC), an agency for developing cooperatives in agriculture.
This goes well with the culture of the state. From the data, it can be observed
that the average project size is relatively small.

. With 82 projects, Andhra Pradesh is the third largest in terms of the num-

ber of projects, with a financial outlay of ¥223.24 crores that is next only to
Maharashtra. All of this support has come from NABARD.

. This is followed by Madhya Pradesh, with 180 projects involving a financial

outlay 0of ¥204.81 crores, all of which comes from NABARD.

. Interestingly, some of the leading agro-based states such as Punjab, Tamil

Nadu, Himachal Pradesh, and West Bengal have not drawn as much for
projects aimed at strengthening infrastructure and building quality.

Exhibit 7.3 Agencies Promoting Quality
Systems in the Agriproduct Sector

FOOD SAFETY AND STANDARDS
AUTHORITY OF INDIA

FSSAl has been established under the Food Safety and
Standards Act, 2006, which consolidates various acts and
orders that have hitherto handled food-related issues in vari-
ous ministries and departments. FSSAI (http:/www.fssai.gov.in/)
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has been created for laying down science-based standards
for articles of food and to regulate their manufacture, storage,
distribution, sale, and import to ensure availability of safe and
wholesome food for human consumption.

The functions of FSSAI include:

B The framing of regulations to lay down the standards and
guidelines in relation to articles of food and specifying
appropriate systems of enforcing various standards thus
notified

B The laying down of mechanisms and guidelines for accred-
itation of certification bodies engaged in certification of
food safety management systems for food businesses

® The laying down of procedures and guidelines for accred-
itation of laboratories and notification of the accredited
laboratories

® The provision of scientific advice and technical support
to the central government and the state governments in
the matters of framing policies and rules in areas that
have a direct or indirect bearing on food safety and
nutrition

B The collection and collation of data regarding food
consumption, incidence and prevalence of biological risk,
contaminants in food, residues of various contaminants in
food products, identification of emerging risks, and intro-
duction of a rapid alert system

B The creation of an information network across the coun-
try so that the public, consumers, panchayats, and others
receive rapid, reliable, and objective information about
food safety and issues of concern

B The provision of training programmes for persons who are
involved or intend to get involved in food businesses

® Contributions to the development of international techni-
cal standards for food, including SPS standards

B Promotion of general awareness about food safety and
food standards

NATIONAL BANK FOR AGRICULTURE
AND RURAL DEVELOPMENT

NABARD is an apex development bank in India that facili-
tates credit flow for the promotion and development of agri-
culture and cottage and village industries. It promotes quality
practices in agriculture. With a view to strengthen the mar-
keting grading infrastructure, it encourages investors to invest
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in agricultural infrastructure facilities. From Table 7.4 we can
see that NABARD sanctioned the highest subsidies for grading
infrastructure.

AGRICULTURAL AND PROCESSED FOOD
PRODUCTS EXPORT DEVELOPMENT AUTHORITY

APEDA was established by the Government of India to provide
standards and specifications for scheduled products for the
purpose of exports. It is responsible for export promotion and
development of scheduled products such as fruits, vegetables,
meat, poultry, dairy, confectioneries, biscuits and bakery prod-
ucts, honey, jaggery and sugar, cocoa, chocolates, alcoholic
and non-alcoholic beverages, cereal, groundnuts, peanuts and
walnuts, pickles, and guar gum. In addition to this, APEDA has
been entrusted with the responsibility of monitoring imports
of sugar. APEDA has also been taking various steps for promo-
tion and control of quality. APEDA provides subsidies for the
creation of laboratories to analyse quality parameters such as
pesticide residue, metal content, and so on.

COCONUT DEVELOPMENT BOARD

“Coconut Development Board (CDB) is a statutory body
established under the Ministry of Agriculture, Government of
India, for the integrated development of coconut cultivation
and associated industries in the country, with focus on prod-
uct quality, productivity increase and product diversification”
(coconutboard.nic.in).

SPICES BOARD OF INDIA

“The Spices Board (Ministry of Commerce, Government of India)
is the flagship organization for the development and worldwide
promotion of Indian spices. The Board is an international link
between Indian exporters and the importers abroad. The Board
has been spearheading activities for excellence of Indian spices,
involving every segment of the industry. The Board has made
quality and hygiene the cornerstones of its development and
promotional strategies” (http:/www.indianspices.com).

THE CASHEW EXPORT PROMOTION
COUNCIL OF INDIA
“The Cashew Export Promotion Council of India (CEPC) was

established by the Government of India in the year 1955 with
the active cooperation of the cashew industry, with the object
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of promoting exports of cashew kernels and cashew nut shell
liquid from India. The Council has been set up such that it
provides the necessary institutional frame-work for perform-
ing the different functions that serve to intensify and promote
exports of cashew kernels and cashew nut shell liquid”
(cashewindia.org).

7.8 Foreign Trade

Quality plays a very important role in the agriproduct sector, especially in foreign
trade. Over the decades, international trade of agricultural products has rapidly
increased between countries that have different environmental and development
standards. This situation also increases the relevance of quality management in the
international trade of agriproducts.

7.8.1 Emergence

Agricultural trade is not a modern phenomenon, but has been in existence since
the times of the Indus Valley civilization. Historians have found evidence of trade
between the Indian sub-continent and the Middle East and Europe. It is believed
that agricultural products such as pepper, cinnamon, opium, indigo, and cotton
were exported to Europe, the Middle East, and South East Asia in return for gold
and silver. This trade grew further and was transformed by the coming of the
Europeans to India.

Because of the comparative advantage theory, there is always bound to be
trade in agricultural items, because no land is able to produce all types and variet-
ies of products. Some areas of the world are blessed in the production of rubber,
whereas other areas produce more wheat. As food is necessary for daily subsis-
tence, agriculturally poor countries will be forced to barter, borrow, or buy from
agriculturally rich countries, thus resulting in the international trade of agricul-
tural products.

7.8.2 World Agricultural Trade

Food is one of the basic necessities of life, so every country would like to be self-
sufficient and therefore provide support and assistance to its agricultural commu-
nity. This assistance can be in the form of subsidies, higher tariff on imported
agriproducts, or imposition of stringent quality requirements on imported agricul-
tural products.

The developed countries have a mechanized system of agriculture, with better
seeds, fertilizers, and large integrated agricultural units, whereas the developing
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countries still generally follow traditional methods, and have smaller land hold-
ings. In combination with the lower capacity of the developing countries to provide
agricultural subsidies, this results in imbalances in the foreign trade of agricultural
products. World bodies such as WTO have brought in guidelines to reduce this
divide and to ensure fair trade practices in agricultural products.

The Uruguay Round of the WTO aimed to establish a fair and market-ori-
ented agricultural trading system, and stressed that its long-term objective would
be to provide substantial reductions in agricultural support and protection over an
agreed period of time, thus helping in correcting and preventing restrictions and
distortions in world agricultural markets.

7.8.3 Exports

To compete in the international market, it is necessary that exports must meet
the specific standards set by the governments of the importing countries. The
export of agricultural products requires the exporter to look carefully into the
issues of quality of the produce before and during shipment. International trade
in agriproducts is strictly governed by different rules in different countries. These
rules lay down specifications for the quality of the product, such as the tempera-
ture at which it is to be kept, its moisture content, packaging types, and so on.
Export guidelines often also ask for documentation regarding the activities car-
ried out on the farm during cultivation of the crops. For example, for export of
mangoes to the United States, the guidelines require that the fruits be harvested
at half-maturity stage if shipment is to be done by sea and at full maturity stage if
shipment is by air. The guidelines also ask for storing of harvested fruits in clean
and disinfected plastic crates with clean polyurethane foam. Quality measures are
stringent, especially in the case of agricultural products, and vary from country to
country. Hence, ensuring good control over quality of produce is essential, par-
ticularly in international trade.

India’s share in the international agricultural trade has been very low. But it is
promising to note that over the years since independence, our agricultural imports
have decreased, whereas exports have increased. Our main export items include tea,
coffee, wheat, cashew nut, spices, and other products. Indian agricultural exports
have also come under the scanner in different countries such as the United States
and the European Union for quality parameters.

7.8.3.1 Global Tea Trade

Tea as a beverage is widely used in almost all parts of the globe. India is the fourth
largest exporter of tea along with other leading tea exporters such as Sri Lanka,
Vietnam, China, and Kenya. Although tea traded internationally needs to comply
with mandatory standards such as the European Union’s food safety and labelling
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regulations, quality standards imposed by major private companies and certain
countries have increasingly important implications for exporters of tea products
from developing countries. The quality standards dictated in different end mar-
kets are affecting market accessibility for developing countries’ tea products.

The EU rules and regulations place an obligation on food business operators to
ensure that all stages of production, processing, and distribution of tea under their
control satisfy the relevant hygiene requirements laid down in the regulations. They
also call for onsite inspection of 10% of the goods imported and sampling tests for
checking pesticide residues and other items. The exporters are also required to have the
necessary entry documents to enter designated ports, as well as documents for testing.

7.8.3.2 Fruit and Vegetable Trade to the European Union

Similar to its restrictions on the import of tea, the European Union has a spe-
cific set of rules and regulations to monitor the import of vegetables and fruits
Appendix 7.2. Some of the guidelines include the requirements that products
packed together must be of the same origin, variety, commercial class, or quality;
they must be intact, sound, free from pests and damage from pests, and clean.
Imported items are also classified as Class I and Class II, based on their quality
standards. The European Union also has stringent norms on packaging and label-
ling, with stipulations for visible information such as variety, origin, quality class,
dispatcher name and address, and so on marked prominently. Each variety of fruit
or vegetable should be packed separately. From the processed grain and agriprod-
ucts perspective, ISO 22000 is a very popular standard today. Most agencies, such
as the Spices Board, APEDA, and the Ministry of Food Processing provide subsi-
dies in the form of reimbursements to the companies opting for the certifications.

Although agricultural trade is a necessity, regulating it so as to ensure adher-
ence to quality, safety, and hygiene norms is also important. However, it is also
essential to ensure that all countries are given a level playing field in the foreign
trade of agricultural products. Some of the major quality issues that affect the
produce relate to:

1. Macrobiological factors such as insects

2. Foreign bodies such as stones

3. Desticide residue, which is emerging as a major concern
4. Microbiological factors

7.9 Secondary and Tertiary Processing

The demand for ensuring quality standards in processing plants is high.
There are a number of stringent procedures and statutory rules with respect
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to the setting up of facilities, and accurate record maintenance is mandatory.
Companies have established routine quality checks, laboratories, and systems
such as training of employees, reviewing of manuals, and so on. The quality
system also requires high adherence to hygienic process handling, apart from
temperature control and grading. For every product level industry such as bev-
erages, dairy, sugar, edible oil, and so on, there are defined quality systems
that must be transparent and inspected by statutory authorities and standards
committees. The systems are well evolved and require lots of discipline for
adherence. Appendix 7.3 to 7.7 provides a few useful references.

710 Conclusion

It is important that agribusiness must improve on its productivity through
input efficiency and output management through a well-developed network
of agricultural supply chain infrastructure so that wastage is reduced and the
maximum produce can be utilized. Adoption of good quality management and
standardized operating procedures with the right infrastructure are critical for
meeting future challenges of the demand from this sector. Even though grading
and quality management play a pivotal role in the agriculture sector, there is
very limited recognition of the functions it carries out. There is a need to popu-
larize quality standards, especially in the national and international markets,
as awareness levels are very low, and the government can initiate methods to
implement quality management systems in agriculture. There is also going to be
growing emphasis on the international trade of agricultural products. In order
to remain competitive in this market, it is essential that we adhere to the high-
est quality standards and efficient and hygienic practices. The world is definitely
going to see a sea change in the way agricultural products are produced and sold

globally.
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Appendix 7.1
Grading of Cashew Kernels (Whole)

Grade Number of Kernels

Designation Per 454 g/kg General Characteristics

1 2 3 4

W 210 2007210 440/465 | Cashew kernels should have been
obtained through shelling and

W 240 2207240 485/530 peeling cashew nuts, Anacardium

W 280 260/280 575/620 | occidentale. They should have the
characteristic shape; should be

W 320 3007320 660/705 | white, pale ivory, or light ash;

W 400 350/400 770/880 reasonably dry and free from
insect damage, damaged kernels

W 450 400450 880/990 | and black or brown spots. The
kernels should be completely

W 500 450/500 990/1100 | {ree from testa.

Source: Ministry of Agriculture, Cashew kernels grading and marking rules,
Agmarknet, 2005.

Note: Tolerance—broken kernels should not exceed 5% at the time of packing.

Appendix 7.2

Grading of Fruits and Vegetables—Minimum
Requirements for Export to EU Countries

1. Premises should be clean and in hygienic condition.

2. Surroundings of the premises should be clean.

3. The premises should not be situated near tanneries, chemical plants,
fertilizer plants, etc.

4. The walls of the premises should be properly plastered and free from
crevices, holes, dampness, etc. Thatched roofs are not advisable.

5. The premises should be pest, insect, and rodent proof.

6. The premises should be free from cobwebs and spiders.

7. The premises should have proper drainage systems.

8. The premises should have arrangements for disposal of rejected, rotten,
and otherwise wasted horticulture produce.

Source: Ministry of Agriculture, Instructions for grant of C.A. and certificate of
AGMARK grading for exports of pomegranates, Agmarknet, 2010.
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American Spice Trade Association (ASTA)
Cleanliness Specifications for Turmeric

Quality = 203

Whole Insect

Insects Excreta Excreta Defiled Extraneous
Dead Mammalian | Other | Mould % Infested Foreign
(by count) (mg/Ib) (mg/Ib) (wt.) (% wt.) Matter (%/wt.)
3 5.0 5.0 3.0 2.50 0.50

Source: Ministry of Agriculture and Cooperation, Spices, Market Intelligence, 2009.

Note: Turmeric exported to the United States should conform to the cleanliness
specification stipulated by the ASTA. (a) For exports, packaging is normally
done in clean polythene laminated gunny bags. (b) For domestic markets,

turmeric is packed in gunny bags and jute sacks.

Appendix 7.4

Codex Standard for Wheat and Durum

Wheat: Quality and Safety Factors

purpurea), maximum

Parameter Wheat Durum Wheat
Moisture, maximum 14.5% m/m 14.5% m/m
Organic extraneous matter, maximum 1.5% m/m 1.5% m/m
Inorganic extraneous matter, maximum 0.5% m/m 0.5% m/m
Test weight (weight of a hundred litre 68 70
volume expressed in kg/hL), minimum

Shrunken and broken kernels, maximum 5.0% m/m 6.0% m/m
Edible grains other than wheat and durum 2.0% m/m 3.0% m/m
wheat, maximum

Damaged kernels, maximum 6.0% m/m 4.0% m/m
Insect-bored kernels, maximum 1.5% m/m 2.5% m/m
Filth (impurities of animal origin, including 0.1% m/m 0.1% m/m
dead insects), maximum

Ergot (sclerotium of the fungus Claviceps 0.05% m/m 0.05% m/m

Source: Ministry of Agriculture, Manual on standards of wheat, Agmarknet, 2005.
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Appendix 7.5

Quality Information Requirements for
Import of Food Products into India

In India, import of food products entails adherence to certain quality
requirements. Import of frozen or chilled foodstuff must be approved by the
Ministry of Agriculture, Government of India. The following information is
essential for imports.

i) Full details of the number of packages

ii) Gross and net weights (kg)

iii) Method of transportation

iv) Estimated time of arrival (New Delhi)

v) Type of meat

vi) Storage temperature (°C)

vii) Country of origin

viii) Airport of departure

ix) Cost, insurance, and freight value

Source: India-ASEAN, Food/meat products, 2010.

Note: In addition, all shipments should be covered by certificates of origin and
health certificates.

Appendix 7.6
Commodity Grading and Marketing Rules

1. Tobacco Grading and Marking Rules, 1937 (amended in 1982)

2. Hides Grading and Marking Rules, 1937

3. Skins Grading and Marking Rules, 1937

4. Ghee Grading and Marking Rules, 1938 (amended in 1991)

5. Rice Grading and Marking Rules, 1939

6. Creamery Butter Grading and Marking Rules, 1941 (amended in 1995)

~N

. Sannhemp Grading and Marking Rules, 1942

8. Canned Bottled Fruits and Fruit Products Grading and Marking Rules, 1942

(Continued)
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Appendix 7.6 (Continued)
Commodity Grading and Marketing Rules

9. Lac Grading and Marking Rules, 1950

10. Arecanuts Grading and Marking Rules, 1952

11. William Pears Grading and Marking Rules, 1953

12. Vegetable Oils Grading and Marking Rules, 1955 (amended in 2009)

13. Curry Powder Grading and Marking Rules, 1956

14. Cashew Kernels Grading and Marking Rules, 1960

15. Goat Hair Grading and Marking Rules, 1960

16. Myrobalans Grading and Marking Rules, 1962

17. Seed Potato Grading and Marking Rules, 1963

18. Tendu (Bidi Wrapper) Grading and Marking Rules, 1963

19. Water Chestnuts Grading and Marking Rules, 1964

20. Ambadi Seed Grading and Marking Rules, 1964

21. Palmyra Fibre Grading and Marking Rules, 1964

22. Taramira Seed Grading and Marking Rules, 1964

23. Animal Casings Grading and Marking Rules, 1964 (amended in 1997)

24. Senna Leaves and Pods Grading and Marking Rules, 1964

25. Groundnut Grading and Marking Rules, 1965

26. Tapioca Products (Animal Feed) Grading and Marking Rules, 1965

27. Cereals Grading Rules, 1966

28. Table Eggs Grading and Marking Rules, 1968

29. Bristles Grading and Marking Rules, 1969 (amended in 1996)

30. Cotton Grading and Marking Rules, 1971 (amended in 1980)

31. Seedless Tamarind Grading and Marking Rules, 1971 (amended in 1981)

32. Dried Edible Mushrooms Grading and Marking Rules, 1972

33. Saffron Grading and Marking Rules, 1973

34. Wool Grading and Marking Rules, 1975 (amended in 1984)

(Continued)
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Appendix 7.6 (Continued)
Commodity Grading and Marketing Rules

35.

Besan (Gram Flour) Grading and Marking Rules, 1975 (amended in 1996)

36.

Aloe Fibre Grading and Marking Rules, 1975

37.

Kangra Tea Grading and Marking Rules, 1976

38.

Coconut Grading and Marking Rules, 1976

39.

Raw Meat (Chilled or Frozen) Grading and Marking Rules, 1991

40.

Jute Grading and Marking Rules, 1978

41.

Basmati Rice (Export) Grading and Marking Rules, 1979 (amended in 1987)

42.

Suji & Maida Grading and Marking Rules, 1998

43.

Vegetable Oil Cakes (Expressed or solvent extracted) Grading and Marking
Rules, 1979 (amended in 1983)

44,

Papain Grading and Marking Rules, 1979

45.

Agar-Agar Grading and Marking Rules, 1979

46.

Raw Cashew Nut Grading and Marking Rules, 1980

47.

Bread Wheat Flour Grading and Marking Rules, 1981

48.

Hand Picked Selected Groundnuts Grading and Marking Rules, 1982

49.

Isubgol Husk Grading and Marking Rules, 1982

50.

Mahua Seeds Grading and Marking Rules, 1982

51.

Sal Seed Grading and Marking Rules, 1982

52.

Gum Karaya Grading and Marking Rules, 1982

53.

Linseed Grading and Marking Rules, 1982

54.

Catechu Grading and Marking Rules, 1982

55.

Niger Seeds Grading and Marking Rules, 1982

56.

Sesame Seeds Grading and Marking Rules, 1982

57.

Safflower Seeds Grading and Marking Rules, 1982

58.

Sunflower Seeds Grading and Marking Rules, 1982

59.

Cotton Seeds Grading and Marking Rules, 1982

(Continued)
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Appendix 7.6 (Continued)
Commodity Grading and Marketing Rules

60

. Tamarind Seed and Powder Grading and Marking Rules, 1983

61.

Compounded Asafoetida Grading and Marking Rules, 1984

62.

Tobacco Grading (commercial) Rules, 1987

63.

General Grading and Marking Rules, 1988 (amended in 2009)

64.

Vanaspati Grading and Marking Rules, 1990

65.

Blended Edible Vegetable Oils Grading and Marking Rules, 1991
(amended in 2002)

66.

Essential Oils Grading and Marking Rules, 1993

67.

Wheat Atta Grading and Marking Rules, 1993 (amended in 2003)

68.

Desiccated Coconut Grading and Marking Rules, 1994

69.

Fat Spread Grading and Marking Rules, 1994

70.

Nutmeg Grading and Marking Rules, 1995

71.

Tejpat Grading and Marking Rules, 1996

72.

Cocoa Powder Grading and Marking Rules, 1996

73.

Cocoa Beans Grading and Marking Rules, 1996

74.

Bura Grading and Marking Rules, 1997

75.

Clove Grading and Marking Rules, 1997

76.

Poppy Seed Grading and Marking Rules, 1997

77.

Ajowain Seeds (Whole and Powdered) Grading and Marking Rules, 1997

78.

Mace Grading and Marking Rules, 1997

79.

Mixed Masala Powder Grading and Marking Rules, 2000

80.

Wheat Porridge Grading and Marking Rules, 2000

81.

Caraway & Black Caraway Grading & Marking Rules, 2000

82.

Cereals Grading and Marking Rules, 2001

83.

Roasted Bengal Gram (split) Grading & Marking Rules, 2002

84.

Sundried Raw Mango Slices and Powder Grading & Marking Rules, 2003

(Continued)
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Appendix 7.6 (Continued)
Commodity Grading and Marketing Rules

85. Vermicelli, Macaroni and Spaghetti Grading & Marking
Rules, 2003

86. Pulses Grading and Marking Rules, 2004

87. Fruits & Vegetables Grading & Marking Rules, 2004* (amended in 2007,
2010, and 2012¢)

88. Makhana Grading and Marking Rules, 2004

89. Spices Grading and Marking Rules, 2005¢

90. Tapioca Sago Grading and Marking Rules, 2007

91. Sattu Grading and Marking Rules, 2007

92. Sheekakai Grading and Marking Rules, 2008¢

93. Mahua Flower Grading and Marking Rules, 2008

94. Tamarind (with Seed) Grading and Marking Rules, 2008

95. Amla Grading and Marking Rules, 2008

96. Jaggery Grading and Marking Rules, 2008 (amended in 2011)

97. Honey Grading and Marking Rules, 2008

98. Organic Agricultural Produce Grading and Marking Rules, 2009
(amended in 2011)

99. Puwad Seeds Grading and Marking Rules, 2009

100. Karanj Seeds Grading and Marking Rules, 2009

101. Guar Grading and Marking Rules, 2011

102. Jatropha Seeds Grading and Marking Rules, 2011

103. Castor Seeds Grading and Marking Rules, 2011

104. Mustard and Rapeseeds Grading and Marking Rules, 2012
105. Soybeans Grading and Marking Rules, 2012

Source: Ministry of Agriculture, List of the grading and marking rules notified
under the Agricultural Produce (Grading and Marking) Act, 1937 (as on
16-04-2012), Agmarknet, 2012.

(Continued)
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Appendix 7.6 (Continued)
Commodity Grading and Marketing Rules

2 In exercise of the powers conferred by Section 3 of the Agricultural Produce
(Grading and Marking) Act, 1937 (1 of 1937), and in supersession of (1) the Grapes
Grading and Marking Rules, 1937; (2) the Plums Grading and Marking Rules,
1938; (3) the Onion Grading and Marking Rules, 1964; (4) the Banana Grading and
Marking Rules, 1980; (5) the Mangoes Grading and Marking Rules, 1981; (6) the
Pineapple Grading and Marking Rules, 1982; (7) the Guavas Grading and Marking
Rules, 1996; and (8) the Garlic Grading and Marking Rules, 2002. Fruits and
Vegetables Grading and Marking Rules, 2004 was published vide GSR 220 dated
14 June 2004, on pages 1209-1285 dated 26 June 2004 in the Gazette of India Part
Il Section 3, sub-section (i).

b In exercise of the powers conferred by Section 3 of the Agricultural Produce
(Grading and Marking) Act, 1937 (1 of 1937) and in supersession of (1) Citrus
Fruits Grading & Marking Rules, 1949; (2) Table Potato Grading & Marking
Rules, 1950; (3) Table Potato (for export) Grading & Marking Rules, 1964;
(4) Walnut Grading & Marking Rules, 1960; (5) Oranges (for export) Grading &
Marking Rules, v1983, the Fruits and Vegetables G&M (amendment) Rules,
2010, is published in the Gazette of India vide GSR no. 186(E), dated 12 March
2010.

¢ In exercise of the powers conferred by Section 3 of the Agricultural Produce
(Grading and Marking) Act, 1937 (1 of 1937) and in supersession of the Apples
Grading and Marking Rules, 1984, the Fruits and Vegetables G&M(amendment)
Rules, 2012, is published in the Gazette of India.

4 In exercise of the powers conferred by Section 3 of the Agricultural Produce
(Grading and Marking) Act, 1937 (1 of 1937) and in supersession of (1) the
Chillies Grading and Marking Rules, 1962; (2) the Cardamom Grading and
Marking Rules, 1962; (3) the Turmeric Grading and Marking Rules, 1964; (4) the
Chillies Powder Grading and Marking Rules, 1964; (5) the Ginger Grading and
Marking Rules, 1964; (6) the Fennel (whole and ground), Fenugreek (whole and
ground), and Celery seeds Grading and Marking Rules, 1967; (7) the Pepper
Grading and Marking Rules, 1969; (8) the Coriander Grading and Marking
Rules, 1997; (9) the Cumin Seeds Grading and Marking Rules, 1997; and (10) the
Large Cardamom Grading and Marking Rules, 1998. The Spices Grading and
Marking Rules, 2005 was published vide GSR 257 dated 21 July 2005 appearing
on pages 943-991 dated 30 July 2005, in the Gazette of India, Part Il, Section 3,
sub-section (i).

¢ In exercise of the powers conferred by Section 3 of the Agricultural Produce
(Grading and Marking) Act, 1937 (1 of 1937) and in supersession of Sheekakai
Powder Grading and Marking Rules, 1973; the Sheekakai Grading and Marking
Rules, 2008 was published vide GSR 66(E) dated 31 January 2008, in the Gazette of
India, Part Il, Section 3, sub-section (i) dated 02 February 2008.
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Appendix 7.7

National and International Standards—Websites List
1. http://agmarknet.nic.in

. WWW.iso.org

. http://www.unece.org

. http://iwww.wto.org/english/tratop_e/sps_e/spsagr_e.htm

. http://iwww.nags.go.kr/english/vision/vision.jsp

. http://iwww.codexalimentarius.org

. http://www.apeda.gov.infapedawebsite/Latest_Notification/Latest_Notice.htm

. http://iwww.mofpi.nic.in/

O (N[O~ |W(DN

. http://coconutboard.nic.in/

=
o

. http://www.indianspices.com/php/trade_notifc.php

-_—
-

. http://www.cashewindia.org/

Y
N

. http://iwww.indiatrademarkregistration.com/fpo-certification/

—
(O8]

. http://standardsdata.in/

—
N

. www.ifoam.org/
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Chapter 8
Risk

ObjeCTIve

The objective of this chapter is to understand the different sources and
classification of risks that affect agribusiness supply chains. Further, discus-
sions include risk mitigation strategies, and detail price and market risks and
support system for handling these issues. Insurance support is also discussed.

8.1 Introduction

Indian agriculture is subject to various risks and uncertainties. It is dependent on
the monsoon, as perennial river resources are inadequate. Indian agriculture is
hampered periodically as well as sporadically by droughts due to insufficient rains,
and at times even by the total failure of monsoon. This dependence has stayed at
such a level that Indian agriculture is described as “a gamble against monsoon.”

One would expect that the technology explosion in modern society can help
in managing the risks in agribusiness. Modern management science facilitates
understanding of and controlling the macro environment’s impact on business. In
contemporary business, technological advancements are judged by their effective-
ness in managing “uncertainties.” It may be noted that risks manifest themselves in
two forms: normal and radical uncertainties.

On a different note, situations relating to risk can be discussed based on the
probabilities of occurrence and the possibilities of damages. This refers to situations
where the possible damages and their probabilities are known, and also to situations
where the probabilities are unknown or the decision takers are confronted with
ignorance (“unknown unknowns” or “don’t know what we don’t know” and how

211
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relevant the issue is for our decisions), indeterminacy (issue conditions and causal
chains open, outcomes dependent on how intermediate actors behave), complexity
(open behavioural systems and multiplex, often non-linear processes) and so on.
Typically one of the ways of differentiating risk and uncertainties is that the former
can be understood and captured through probability of occurrences, whereas the
latter is too unsure to be assigned with probability of occurrences.

As in any economic system, agriculture and agribusiness carry a number of risks
and uncertainties. There are a number of controllable and uncontrollable factors
that could affect agribusiness economic activities. These include weather climatic
conditions, economic cycle, crop diseases, market factors like excess supply and
low demand, and so on. There are a number of role agents in agribusiness supply
chains. Risk impact and the ability to handle risks vary widely among them. For
example, farmers are not generally well informed, and lack training in forecasting
risk possibilities and pursuing mitigation strategies. On the other hand, corporates
in agribusiness may be better off.

This risk would affect farm production decisions and role agents. How a role
agent like a farmer manages such risks is an interesting issue. Like any decision
maker, a farmer has to decide on various issues: farming, using portfolio techniques
of his holdings and investment and using market instruments and other tools tra-
ditionally available for managing risks. The government, as a facilitator and direct
interventionist in this sector for the larger good of society, provides a number of
support programmes to manage risks. Financial schemes like crop insurance and
support financing, including subsidies and other forms of assistance that are routed
through banking and insurance companies, facilitate managing risks. One may
note that government policies and actions, the schemes of financial agencies and
the overall farmer decision scenario in terms of on-farm and off-farm activities form
a unique interdependent ecosystem.

There is also a need to study these interdependencies and develop an integral
system. The integral system will help in better understanding of the actors, their
actions and the implications of those actions. The risks can then be understood in
terms of:

B sources of risks;
B risk management strategies and tools;
B government policies.

These three actors form an axis, and the interrelations among them and across
the axis add to the complexity of risk management.

Agriculture by definition is a risky business. It is governed by the fact that due
to a complex physical and economic environment, the produce from agricultural
activities is subjected to great variation. Further, the possible outcome (produce) may
vary depending upon the interactions of different actors. The distinctions between
danger and risk are not clearly drawn. Hence, it becomes necessary that the dangers



Risk m 213

and risks are segregated in the case of agriculture. Thus, in order to have clearly set
goals, we would define “risk as exposure to uncertain and unfavourable economic
consequences. Further, the term ‘vulnerability’ is often used to define the likeli-
hood that a risk will result in a significant decline in well-being, that is, it refers to
the resilience or lack of resilience against a given adversity. Vulnerability does not
depend only on the characteristics of the risk, but also on the asset endowment of
the entity at risk and the availability of insurance mechanisms” (www.oecd.org).
We will now try to look at risk at a broader level and analyse it to form a frame-
work for risk mitigation in supply chains. Risks basically include three elements:

B Risk assessment and evaluation
B Risk management
B Risk communication.

Risk assessment is generally performed by systematically processing all avail-
able information. Such a process would help to identify events and triggers that
may be potential risks for business. On the other hand, the risk evaluation process
would assign priorities to risk events and then evaluate the impact. On comple-
tion of risk evaluation, it is important that the results are communicated to the
different stakeholders who may need such information. This is referred to as risk
communication.

All these processes require a comprehensive risk management system. The
system should address the different sources of risk that affect farming, and facilitate
strategies to manage them. It should have appropriate tools earmarked for combart-
ing various kinds of risk. A typical approach to risk management would include
(a) assessing and measuring the risks and their impact on income and assets;
(b) collecting and analysing information to understand the optimal risk manage-
ment tool for a farmer, while accounting for his endowments and risk preferences,
and (¢) deciding on appropriate policies to improve this risk management strategy.

These three elements are not related in a linear fashion. They interact in a com-
plex manner. It is often not possible to isolate and identify individual risks and
strategies for individual farmers against the backdrop of government policies, and
thus, a holistic approach is needed for the analysis of the system.

8.2 Sources of Risks

“The risks and sources of risks that are relevant in agriculture have different charac-
teristics, and they can be classified in very different ways. These can be classified in
varying terms according to the context of the study. Some technical characteristics
of risks apply across different classes, and these characteristics can be very signifi-

cant in terms of determining the appropriate and available strategies to deal with
each risk” (OECD, 2010).
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We will further discuss the possible classifications of the sources of risk, the cor-
relations among them, and the links between agricultural risk and climate change.

The risks in agriculture may be defined as systematic and non-systematic risks.
Systematic risks are related to events that repeat over time. A clear pattern can be
drawn on the basis of past trends, and the pattern can be relied upon. The non-
systematic risks are characterized by very short and/or imperfect records of their
past manifestations, and hence, it is not possible to predict their future occurrences.

It may be noted here that it is downside risk that matters most. Further, the
probability of downside risk occurring is high as and when risky variables are
interdependent and non-linear in their relationships. This is particulatly relevant
in agriculture. For instance, yields depend on several factors, such as rainfall and
temperature, but large deviations from the mean values of these variables in either
direction have an adverse effect on all agribusiness elements, including farm out-
put, primary, secondary and tertiary sector processing and marketing.

In agriculture, a normal crop season could be one where all defined variables
are likely to realize their expected outcomes. Hopes for a normal season are usually
far-fetched, as it is more unlikely to happen in India, considering the past perfor-
mances of the sector. In the event of abnormal, or rather, dismal performance of
the variables, the downside risk could be higher. Though theoretically the downside
must be supported by a similar upside in returns, it seldom happens in such a
fashion. It is always up to analysts and experts to estimate distribution based on risk
and arrange for cover with suitable protection.

The frequency of occurrence and the intensity of occurrence, that s, the magnitude
of loss, are the important attributes of risks. “The links among the distributions of
different risks are very important for any risk evaluation. An individual risk that
is independent or uncorrelated with any other risk, including market risk, is called
idiosyncratic risk. However, in reality, a risk has some degree of correlation with
other risks. If there is a high degree of correlation among individuals in the same
region or country, the risk is called systemic risk” (OECD, 2010). There could be
correlation with other risks, and the nature of relationship could be positive or
negative.

Another risk type is the catastrophic risk, associated with a risk that may be of
low frequency, but results in high losses. It relates to the extreme of the negative
tail of the distribution of outcomes. This is more linked to the possibilities of huge
overall losses, which could occur to a region or a country from causes such as swine
flu or a tsunami. Such incidences are simultaneously catastrophic and systemic.

8.3 Classifications of Agricultural Risks

The risks in agriculture have been segregated into a number of different categories.
There are a number of ways to classify these risks. A broad and general way of risk
classification in agriculture is detailed in Table 8.1.
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Table 8.1 Types of Risks
Type of Risk Micro Risk Meso Risks Macro Risks
Impact level Individuals or Communities Nation or regions
households
Market/price Changes in Changes in input/
price of land, output prices due to
new trade policy, new
requirements markets, endogenous
from food and | variability
agribusiness
industry
Production Hail, frost, Rainfall, Floods, droughts,
non-contagious landslides, pests, contagious
diseases, personal | pollution diseases, technology
hazards (illness,
death), asset risks
Financial Changes in Changes in interest
income from rates/value of financial
other sources assets/access to credit
(non-farm)
Legal/ Liability risk Changes in Changes in regional or
Institutional local policy or national policy and
regulations regulations,

environmental laws,
agricultural payments,
etc.

Source: OECD. Managing Risk in Agriculture: A Holistic Approach (Extracts). Paris:
Organisation for Economic Co-operation and Development, 2010.

B “The risks that are common to all businesses (family situation, health,

personal accidents, macroeconomic risks)
B The risks that affect agriculture more specifically: production risk (weather
conditions, pests, diseases and technological change)
B Ecological risks (production, climate change, management of natural
resources such as water)
B Market risks (output and input price variability, relationships with the food

chain with respect to quality, safety, new products)

B Regulatory or institutional risk (agriculture policies, food safety and environ-
mental regulations)” (OECD, 2010).
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However, a more precise and acceptable way to distinguish agriculture risk is
described here.

The first category is “business risk, which includes production, markets, institu-
tional and personal risks. Production risk is linked to natural phenomena and their
relationships with agriculture. Production risk is due to unpredictable weather and
performance of crops and livestock. It is concerned with variations in crop yields
and in livestock production due to weather conditions, diseases and pests. Market
risk is related to uncertainty about the prices of outputs (and sometimes inputs, too)
at the time production decisions are taken. Marketing risk is related to variations
in commodity prices and quantities that can be marketed in the post-production
situation. Institutional risk is due to government actions and regulations such as
the laws governing disposal of animal manure, the use of pesticides, tax provisions
and payments. Legal and environmental risks are concerned with the possibility
of lawsuits initiated by other businesses or individuals and changes in government
regulations related to the environment and farming practices. Personal risks are due
to uncertain life events, such as death, divorce or illnesses. These are associated with
the personal matters of farm households. The human resources risk is concerned
with the possibility that family or employees will not be available to provide labour
or management” (OECD, 2010).

The second category includes “financial risks arising from different methods
of financing the farm business. These risks are related to the nature and source of
borrowings. The use of borrowed funds means that interest charges have to be met
before equity is rewarded, which may create risk due to leverage” (OECD, 2010).
Additionally, there is financial risk when there is an increase in interest rates or a
decrease in the quota of loans that are available to agribusiness. A financial risk
relates to the ability to pay for expenses and dues when they are liable to be paid
so that farmers and processing units have money to continue farming and to avoid
bankruptcy.

“Price and production risk are two important components or types of farming
risk. However, they have different origins.

Production risk is determined by weather conditions and animal or plant
diseases. Price risk originates in the markets for inputs and outputs” (OECD, 2010).
This type of risk could also be generated in an economic environment due to the
dynamics of the markets. Price and production risks are different with respect to all
the important characteristics mentioned above, like information inefficiencies on
systemic factors and market. Price and production risks differ, though the common
perception would be that they must be highly correlated, as failure in production
impacts with an upswing in price.

Price risk can be weakened by arbitrage or borrowing. “Normally, this makes
prices for all farmers move in parallel, with very high correlation across farm-
ers and regions whose markets are linked by trade” (OECD, 2010). Price risk is
also influenced by factors like transportation and storage costs across locations
and time.
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Production risk could afflict farmers in a location because of large events like
drought, floods and diseases that impact at a regional or a farm level due to inef-
ficient management. A situation can arise where a farmer suffers a bad production
year, while his neighbours have an average year. However, it is very unlikely that
a farmer will receive a low price while his neighbours sell at much higher prices. It
is difficult to use available information and collect more information to measure
the magnitude of risks and their likely impact on earnings and asset positions.
However, one may conclude that in general, it is far easier to predict and assess
production risks compared to price risks.

8.3.1 Production

There are a number of facets of production risks that are enumerated here in this
section.

8.3.1.1 Land Use Pattern

Land use patterns and usages have been changing in India. The increasing pressure
of population, economic forces, livestock pressure and weakening of land laws and
implementing institutions have further marred production. Added to this are the
changes caused by natural factors. These factors are aggravated by the absence of
any thinking and planning for the future.

India has a large land area of 328.73 million hectares (ha). Out of this, the
land area in use is nearly 306 million ha (Appendix 8.1). The total land area under
agriculture and related use is nearly 141 million ha. In addition to this, India has
17 million ha of barren and uncultivable land, 13 million ha of cultivable waste land,
10 million ha under permanent pasture and other grazing and 3 million ha under
miscellaneous tree crops and groves. Over the years, there has been an increase in
the land used for non-agricultural uses. Over the last 40 years, the net sown area
has remained constant. The area under non-agricultural uses has increased from 16
to 26 million ha, while the land area that is barren and uncultivable has come down
from 28 million ha in 1970-1971 to 17 million ha in 2008-2009.

This diversion of land from agriculture to other usages has resulted in an abrupt
increase in the area under non-agriculture use land. However, the government has
played a critical role in mitigating this negative impact of the land use trend. It has
worked to improve the quality of barren and cultivable land and make it fic for agricul-
ture use. Cropping intensity has increased from 118% to 138% during the same period.

The above trend shows a shift in land use from agriculture to urban use. This
pose a serious threat to agricultural output, as the rate of urbanization is 2.4%, com-
pared to a population growth rate of 1.132%. This rate of urbanization is the highest
in the world. The increasing pressure of population and urbanization and increasing
family income and literacy rates coupled with growth in the service and manufac-
turing sectors will negatively affect agriculture farm production. It is projected in
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studies that the population explosion will result in a decrease in the per capita land
availability from 0.32 ha in 2001 (against the world average of 2.19 ha) to 0.23 ha in
2025 and 0.19 ha in 2050. Further, it is reported that about 120 million ha of land
is degraded in India, and about 5334 million tonnes of soil are lost annually through
erosion. Out of 120 million ha of degraded area, a large portion is degraded because
of water erosion (68%). The next worst factor is chemical erosion, which accounts
for 21%, and then, wind erosion, which accounts for 10%. It is high time that poli-
cymakers in India address the management of these issues, which could be caused
by ecological degradation, improper management of water tables and discharge of
effluents by manufacturers and processors. Apart from these factors, India also suf-
fers from small size and fragmented holdings, tenancy, ceiling limits, improper land
records, acquisition and diversion of productive land and climate change.

The above description suggests that there is very limited scope to expand the
area under cultivation. This is primarily due to increase in industrialization, urban-
ization, housing and infrastructure. With the increasing population pressure and
the decreasing per capita availability of cultivable land, there is a need to enhance
cropping intensity without compromising land productivity. The green revolution
has improved productivity, but its effects are limited, and now it is also having
adverse effects. This situation has forced authorities to seek alternate sustainable
solutions for land use and improve the efficiency of resources and inputs.

The above trend of land use suggests an increasing shortage of land in use, com-
pounded by the need to achieve production increases. The shortage of cultivable
land will translate into a decrease in production. Other factors, like the population,
will further hamper productivity by reducing per capita land availability. Some
suggestions to assuage these effects are discussed here.

B All resources, including land, need to be planned and managed in an
integrated manner for maximization of environmental, social and economic
factors, apart from ensuring livelihood and equity.

B Comprehensive land inventories and detailed policies have to be prepared.

B A perspective plan for treating degraded lands has to be prepared.

B Infrastructural facilities have to be developed, and the technology support
system needs to be strengthened.

B [nvestments have to be made in capacity building, education and awareness
on the importance of conservation and optimum use of all natural resources.

B Continuous monitoring and assessment of the impact of climate change on
land use has to be done, and appropriate remedial measures suggested and
undertaken.

8.3.1.2 Soil

Soil is a highly complex, multi-component system of water, air, rock strata and liv-
ing materials. The interactions among these elements determine the properties of



Risk m 219

the soil. Soil is classified into types, orders, groups and sub-groups. It is reported
that 90% of soils are low to medium in nitrogen (N), 80% in phosphorus (P) and
50% in potassium (K). Incidences of micronutrient deficiencies are also increasing.

Soil health from the agricultural point of view refers to the capacity of the soil
to ensure proper physical, chemical and biological activities. Effective management
practices are required for sustaining higher crop productivity. Good soil would
ensure proper retention and release of water and nutrients. It would also aid in
promoting and sustaining root growth. It also resists degradation.

The major threats to soil quality come from

loss of organic carbon,

erosion,

nutrient imbalance,

compaction,

salinization,

water-logging,

decline in soil bio-diversity, urbanization,
contamination with heavy metals and pesticides, and
the adverse impacts of climate changes.

A number of programmes have been initiated at the national level to counter
the ill effects on soil. All of these programmes have been started by the government
at the central and local levels. Primarily, these programmes are aimed at imparting
knowledge to the farmers. Some of these initiatives are

B the use of chemical fertilizers along with organic manures based on soil test
outcomes, and fertility maps based on crops and other practices;

B providing soil health cards, which are farm level repositories of information;

B cncouraging integrated farming practices balancing varied factors;

B corrective actions in locations where soil is affected by salinity or leaching of
salts;

B deploying technology like GPS to collect data, analysis and decision making.
The use of this technology should also be increased by the government.

8.3.1.3 Water and Irrigation

Water shortage is a serious issue in India, and would be compounded in the decades
to come. There are spatial variations because of the wide spread of the country.
There is a temporal variation because large tracts of land are dependent on the mon-
soon, which fluctuates between a good one and a bad one year on year. Water posi-
tion and usage is also affected by high evaporation levels and climate changes. On
top of all these factors is diversion, or competing demands for water, which affects
agribusiness.
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To handle such precarious water availability position, extensive knowledge and
information practically applied to solve specific area- and factor-wise problems are

required. Specifically, for example,

B More rigorous understanding and integration of the biophysical and socio-
economic processes involved in water resources generation and agricultural
production is required. These aspects include climatic, hydrologic, hydraulic
and soil-water processes, ground recharge patterns, crop growth patterns, and
economic processes at the farm, regional and global levels.

B Extensive data, information and knowledge systems are required. These have
to be created across regions and times and periods. They have to be analysed
by policy and decision makers in various networks.

B Improved understanding of system behaviour needs to be accompanied by
efficient methods of water control and execution in the conveyance and field
application areas.

B Importance should be given to development of recharge measures and
prudent use of efficient methods like micro irrigation.

Irrigation efficiency is at present 35% in the case of surface water systems and
65% in the case of ground water systems. In principle, there is scope to increase
the former to 60% and the latter to 75%. Even a rise by 5% can impact about
10-15 million hectares. Though new irrigations systems like drip, trickle, micro jets
and sprayers have been attempted in India, overall adoption has been very minimal.

8.3.1.4 Weather and Climate

Weather and climate variability, covering the quantity and temporal and spatial dis-
tribution of rainfall during June to September, are very important determinants of
agricultural performance during the kbarif season. The key aspects comprise quan-
titative forecasts for seven weather parameters, namely, rainfall, maximum temper-
ature, minimum temperature, wind speed, wind direction, relative humidity and
cloudiness. The risks to the Indian agriculture sector due to climatic variability and
extreme events would be felt at the basic levels of crops, livestock, farms, cropping
systems and food systems. Needless to say, failure to adopt risk mitigation strategies
would lead to issues like hyper food inflation and engulf food security issues.
Therefore, it becomes imperative that Indian agriculture is transformed into
a climate-resilient production system through suitable adaptation and mitigation
measures in the domains of both crops and animal husbandry. The measures would
include research and development in crop management, development of technology
for agribusiness activities, adoption of best practices in farm and processing, cre-
ation of physical infrastructure, allocation of financial support through appropriate
institutional framework and so on. The focus should be on developing integrated
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agriculture development in rain-fed areas as well as on developing dry-land agricul-
ture. The ultimate goal would be to ensure sustainable agricultural development.

This would mean that the focus of agricultural investments must be on irriga-
tion development, research and commercialization of crop varieties that could resist
drought, development of information technology using satellite and communica-
tion systems and development of a pool of scientists, researchers, statisticians and
economists in agribusiness.

Some of the risk mitigation strategies are discussed below.

B Arrangements should be made to appropriately replace the rabi and kbarif
crops with each other in case of low yield or disasters. This strategy would
enable loss to be minimized and impact nullified. This may include irrigation
facilities as a primary requirement.

B The climate risk information system should be strengthened. This should be
done not only at the information gathering and analysis levels, but also at the
information dispensing level. This would require building up the capacity of
climate assessment agencies.

B Better water management approaches like water budgeting, water conserva-
tion, artificial recharging of water, development of community ponds, and
so on.

B To achieve targets in agricultural production, priority investments would
be required in building up the climate resilience of vulnerable rural com-
munities with a portfolio of adaptation options that can address climate
risks.

8.3.1.5 Farm Inputs and Management

The key inputs that change the complexion of agriculture include high-yielding
variety (HYV) seeds, chemical fertilizers, irrigation, pesticides, farm machinery
and equipment, credit and labour.

8.3.1.5.1 Fertilizers

“Fertilizer accounts for a significant portion of total operating costs, averaging
around 30% for wheat production, 20% for sorghum and up to 40% for intensive
corn production” (Kenkel, 2010). If fertilizer price volatility could be completely
eliminated, the results would eliminate yield variability, as farming would con-
sistently use fertilizers. In such a situation, this leads to overall risk reduction by
managing input costs and output productivity. In the case of developed nations
like the United States, “fertilizer prices have tended to move somewhat in tandem
with crop prices. The scenario of low crop prices coupled with high fertilizer prices
would stress farm profits.
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Farms which have higher than average fertilizer usage or a limited ability to
rotate to less fertilizer-intensive crops would be particularly vulnerable” (Kenkel,
2010).

The impact of a slowdown in the usage of fertilizer on the growth of agricultural
output can be seen from the data presented in Table 8.2.

“After 1991-92, the growth rate in fertilizer consumption turned out to be only
a litcle more than one-third of what it was between 1966—67 and 1991-92, and
the growth rate in the crop sector declined to less than half in the corresponding
periods. The growth rate in fertilizer consumption declined further after 1998-99,
while the growth rate in output of the crop sector has declined, but this may not be
significant” (Chand and Pandey, 2008).

Subsidies given by the central government on various fertilizers increased from
%891 crore during the early 1980s to 22,452 crore during 2006-2007. Though
these numbers are on current prices, a large portion of the increase could be due to
inflation.

At present, the greatest risk in subsidy allocation is the uneven distribution of
subsidies. The present standard prescribes distribution of fertilizer subsidy accord-
ing to the area under cultivation in any state. This does not take into account
variation in productivity. Hence, this causes imbalance in fertilizer distribution
and creates a void, further hampering productivity in states that require subsidies
the most.

Fertilizer pricing policy has been a potential risk element, and has been
adversely impacting the fertilizer industry, which is a key agribusiness input sector.
According to A. Velliyan, President, Fertilizer Association of India, prices of urea
in India were cheaper than those in other major agrarian countries. In the United
States, urea is priced at around $526 per tonne; in the Philippines, it is $577 a
tonne; in China, it costs $295 and in Pakistan, $266 a tonne. In India, however,
it is priced at $96 a tonne. FAI claimed that nearly 5—-6 million tonnes of urea
was being illegally diverted for non-farm use and also being smuggled to Nepal
and Bangladesh due to the lack of a rational pricing policy between the prices of

Table 8.2 Growth Rate of Fertilizer versus Growth Rate of Crop

Rate Fertilizer | Growth Rate Crop
Period (% per year) (% per year) NPK/Ha
1950-1951 to 1966-1967 17.7 24 0.5-7.0
1966—1967 to 1991-1992 9.2 2.8 7-70
1991-1992 to 2006-2007 34 1.3 70-113
1998-1999 to 2006—2007 2.6 11 86.9-113

Source: Chand, R. and L.M. Pandey, Fertiliser growth, imbalances and subsidies:
Trends and implications. New Delhi: NCAP, Apr. 2008.
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urea and those of phosphatic and potassic (P&K) fertilizers like di-ammonium
phosphate (DAP) and muriate of potash (MoP) (7he Hindu, 2012). This increases
the production risk and the subsidy burden, and thereby, the financial risk.

Fertilizer price movements have not been consistent with the prices of crops.
This means that the fertilizer business has not seen any increase in profitability,
at least, not at par with the agricultural sector. This shows that the business is not
lucrative, and has suffered a serious production bottleneck, as can be seen from
Table 8.3.

Hence, it is important that prices of fertilizers increase in suitable proportions
with increases in food grain prices to maintain parity. This will ensure that the real
prices of fertilizer continue to decline; it is the real prices of fertilizer that deter-
mine fertilizer use. The prices of inputs that go into the production of fertilizer
have increased sharply, and international prices of all kinds of fertilizers have also
witnessed sharp increases in recent years. In this kind of situation, if the increase in
cost of production is not passed on to the consumer prices, it is bound to increase
the subsidies. If subsidies do not compensate for the entire increase in cost of pro-
duction, it would adversely affect the incentives to fertilizer producers to expand
production. India’s fertilizer industry seems to be facing a vicious cycle of low prof-
itability/high subsidy; low economic drive for domestic fertilizer production; and
the poor economic position of farmers unable to encourage market economics in
the fertilizer business.

Unless this situation is resolved by taking the fertilizer sector closer to market
economy, development of indigenous production facilities could be diflicult. This
would result in a movement away from self-reliance and also from isolation from
international fluctuations.

Table 8.3 Production, Imports and Consumption of
Fertilizer in India (Lakh Tonnes)

Year Production Imports Consumption
1981-1982 41 20 61
1985-1986 58 34 85
1990-1991 90 28 125
1995-1996 113 40 137
2000-2001 147 21 167
2005-2006 156 53 203
2009-2010 162 91 265

Source: Ministry of Agriculture, State of Indian Agriculture 2011-
12. Department of Agriculture and Cooperation, 2012.
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8.3.1.5.2 Farm Machinery and Equipment

The productivity of any farm depends on the use of modern technology. Farm
mechanization saves time and labour, cuts down crop production costs in the long
run, reduces post-harvest losses and boosts crop output and farm income. There is
a likelihood of a strong correlation between farm mechanization and agricultural
productivity, as has been observed in modern farming across the globe. In India,
there has been a popular belief that states like Punjab, which adopted modern farm
mechanization measures, have reaped higher productivity.

Thus, a low level of mechanization poses a threat to productivity. This mat-
ter gains importance as the net sown area in India has remained constant over
the past four decades. Hence, any improvement in productivity will come from
improvement in inputs, processes and outputs. The inputs, namely raw materi-
als, are given sufficient importance. The output factors like market development
and prices mechanisms are also important. The process part is looked at only
from the perspective of the key ingredients. The physical methods are rarely
looked into. The importance of physical equipment is limited by the financial
implications.

Some of the key benefits of using mechanization are discussed now.

B The “threat to natural resources, notably land and water, has further necessi-
tated a switching over to machine-assisted resource-conservation techniques,
such as zero tillage, raised-bed planting, precision farming, drip or sprinkler
irrigation, etc.

B Mechanization allows some mitigating the effects of climate change by allow-
ing the readjusting of crop sowing schedules.

B A greater degree of farm mechanization can also address the issues of scarcity
of farm labour during the peak agricultural seasons of sowing and harvest
ing, even with the implementation of the Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA)” (Ministry of Agriculture, 2012).

8.3.1.5.3 Mechanization Process

Farm mechanization has become a dire necessity in view of the significant reduc-
tion in the supply of labour for agricultural operations in recent years. With contin-
ued shrinkage in average farm size, more and more farms will fall into the adversely
affected category, thereby making individual ownership of agricultural machinery
progressively more uneconomical. The higher risk due to “uncertain demand” and
“immature markets” has barred even seasoned business entities from entering this
segment. Non-availability of the much needed technical and institutional support,
as well as of after sales infrastructures, has further prevented this segment from
developing and maturing.
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Risk mitigation strategies include

B increasing the reach of farm mechanization to small and marginal farmers
and to regions where availability of farm power is low;

B offsetting adverse “economies of scale” and “higher cost of ownership” of high
value farm equipment by promoting “custom hiring centres” for agricultural
machinery;

B passing on the benefit of hi-tech, high value and highly productive agri-
cultural machinery to farmers through creation of hubs for such farm
equipment;

B promoting farm mechanization by creating awareness among stakeholders
through demonstration and capacity building activities;

B ensuring quality control of newly developed agricultural machinery through
performance evaluation and certification at designated testing centres located
all over the country.

8.3.2 Prices and Markets

Food and agricultural commodity prices in India are primarily determined by
domestic demand and supply factors influenced by domestic price policies. The
nature of markets catering to agricultural commodities and the imperfections in
these markets also influence price transmissions and final consumer prices. India
meets a bulk of its large food demand through domestic production, barring a few
commodities like edible oils and pulses.

In India, domestic demand and supply are the key determinants of agricul-
tural commodity prices, as trade in agricultural products is especially unlikely
to dampen prices or stimulate demand. India imports significant quantities
of pulses and edible oils. They are sensitive, and prices are volatile. It is not just
these two products, but also all other agro-based commodities that suffer market
imperfections, which do not benefit the growers, the processors or the customers.
However, intermediaries are able to benefit from these imperfections in the com-
modity markets.

The rise in per capita income and its implications on food commodity prices
need to be understood from the perspective of their impact on agribusiness. Per
capita GDP has increased at an average rate of 6% per annum over the past five
years. This means that the demand for products and commodities, especially for
agro-based products, would go up. Production in the agricultural and allied sectors
has to catch up with demand, or else prices cannot be controlled. A small decline
in supplies can sharply affect the prices of these commodities.

In comparison to wholesale prices, retail prices in different consumption cen-
tres display divergent trends in different markets.
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Such variations are due to differences in consumption patterns across regions
in India. There are also supply and movement constraints which further aggravate
such aberrations in prices. Added to these are infrastructural constraints, transpor-
tation costs and government levies and taxes, which could further limit or widen
market imperfections.

8.3.2.1 Market and Price Risks Drivers

The agriculture market is highly affected by local changes. This sector is highly
fragmented, and hence the market forces and their effects are not so widespread.
Retail prices in different consumption centres display divergent trends. Some of the
key aspects driving the uncertainties in the markets are discussed in the following
paragraphs.

The regional differences in consumption patterns and supply condition the
prices, and their movements vary across the major markets. Imperfect market con-
ditions, supply chain issues such as restrictions on the movement of agricultural
commodities due to infrastructural constraints, transport costs and local taxes,
and so on, influence retail price trends across the major markets and consumption
centres.

Differences in tastes and varieties consumed across the centres also pose prob-
lems for comparison of retail prices. In the case of fruits and vegetables, milk, egg,
meat and fish, prices have gone up despite an increase in per capita availability. This
is due to a changing pattern in increasing aggregate household demand for high
value items—a result of increasing income levels.

Apart from demand side factors, one supply side factor, namely, constraints in
gearing production and marketable surplus, also makes for an important factor
in influencing price rise, both nationally and globally. One may note that supply
side constraints have both long-term and short-term features. At times, due to
weather or related factors, production may fall, which could have an impact for a
season or longer—say, a year. Alternatively, the gap may be due to changes in con-
sumer behaviour and demands, or changes in crop economics, leading to shifts
that may require issues to be addressed on a long term. This leads to time lags
between supply and demand, which in turn leads to a spiralling effect on prices.

8.4 Management

In agribusiness, risks can be across the supply chain at various nodes. Such risks
could be impacting the actors like farmers, intermediaries, processors, marketers
and consumers. Most part of the production risks are up to the level when the pro-
duce is grown at the farm or processed and moved down the supply chain. Here,
production risk is more in terms of volume of output and other cost side econom-
ics with respect to production. Once the product moves towards the market, one
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would experience market related risks which predominantly exposes to price risks.
Apart from this, there is another perspective of looking at ex-ante and ex-post risks
which are based on trigger of events and responses.

In agricultural risk management, a distinction is necessary between measures
that aim to create and foster the management of risk by markets (particularly insur-
ance, savings, and formal lending) on an ex ante basis and the management of
risks by the government (particularly emergency humanitarian relief, compensa-
tion for catastrophic events, and reconstruction of public goods) normally on an
ex-post basis.

Facilitating the use of market-based approaches can reduce the needs and
scope for government interventions, and thereby, decrease the costs incurred by
government in ex- post coping activities. For this reason, many governments are
active in the promotion of market-based risk management and insurance (alchough
they are normally operated through public—private partnerships). Examples of such
activity are government subsidies, information and extension, and legal and regula-
tory measures, including those for insurance.

However, when disasters strike or when there are losses that were not managed
by the agricultural sector’s stakeholders, government intervention will be necessary,
partly because not all risks are insurable and partly because not all farmers or stake-
holders can or want to access commercial insurance.

8.4.1 Production

Production risks affect volume and quality of output in agribusiness. These impacts
financially at the micro level economic units namely farms, farmers, processors
and even consumers. There are a number of initiatives taken by policy makers and
system to manage such risks. Some of the important initiatives which are in vogue
are discussed here.

8.4.1.1 Financial Inputs and Calamity Relief: Insurance

Given the sensitivity of yields and production to weather conditions and other
hazards, there is a potential demand for crop insurance. Crop insurance has
been successfully used to protect farmers from risk in many countries. There are
instances where government support for insurance being higher compared to fair
play of insurance market, which is a service business to trade and commerce. Since
the cost of managing insurance is high, it is also diflicult to expect private opera-
tors to successfully provide support through insurance. In developing nations like
India, funding costs are high, as is the incidence of failures, and further, avenues
for managing insurance investment portfolios are less. Obviously, all these factors
make insurance unattractive for fund managers to manage. Overshadowing these
factors, information imperfections make the insurance operation position weak,
demanding high expertise in operation.
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There are single peril insurance contract and multiple peril insurance contract
options available to the farmer. However, owing to the high information asymme-
try, the premium for such contracts is very high. The premium amount increases
with the level of indemnity, that is, single peril contracts are cheaper than multiple
peril contracts. The “high costs of offering insurance contracts are associated, at
least in part, with information asymmetries. Moral hazard in this context occurs
when it is impossible or excessively costly to write a contract based upon everything
a farmer might do that would affect his yields. Adverse selection occurs when con-
tracts based on all the relevant environmental parameters are unfeasible” (OECD,
2010). These two drawbacks of the insurance contract severely affect the feasibility
and even availability of insurance contracts. The insurance contracts types most
used, and the implications of each, are discussed below.

8.41.1.1 AreaYield-Based Crop Insurance

Area yield insurance provides support based on the average yield of a wide area.
It also considers potentially reducing adverse selection. It may be noted that area
yield—based insurance is done at the cost of adding basis risk to be borne by
the farmer.

Another fundamental issue is that the level survey and preliminary study
are done on a global scale. Such a study focuses on the macro level and does not
take the micro aspects into consideration. It is not possible for such a mass level
study to include minor risks. This hampers the risks coverage borne by such
contracts. Thus, such an arrangement does not indemnify the farmer against
all risks.

Further, the information available about the risks associated with farm products
is minimal. This issue is not paid much attention. The lack of study about the perils
and their probabilities makes it impossible to calculate the financial costs related
to such events.

8.4.1.1.2 Strategies to Improve the Insurance Contracts

A primary classing of risks into different layers is imperative in order to understand
the various risks and devise suitable insurance contracts. These layers segregate the
risks according to the likelihood of their occurrence (probability) and the severity
or magnitude of loss caused by such occurrence.

Table 8.4 shows the magnitude of damage with respect to expected income vs.
probability of occurrence.

The retention layer shows that the expected losses or gains are limited in this
region. They have a high occurrence rate, but are less severe. Hence, farmers can
manage these risks with strategies available at the farm/household level.

The second layer is of “risks that are more significant and less frequent. Both
frequency and magnitude are in the middle ranges. In this layer, there is scope for
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Table 8.4 Magnitude of Damage and Impact on Expected Income

Realizable Amount
Probability of of Expected

Layer Occurrence Income Remarks

Retention 0.1-3 58% to —20% High
occurrence rate
but less severe

Market insurance 0.025-0.1 —20% to —45% Farmers use
market specific
instruments
like insurance

Catastrophic 0.01-0.025 —45% t0 53% Very large
losses

Source: Antén, ). and C. Moreddu, Non-Distorting Farm Support to Enhance Global
Food Production. Rome: FAO, 2009, pp. 187-207.

farmers to use additional specific market instruments, such as insurance or options
designed to deal with farming risk. This is the market insurance layer.

The third layer is of risks that are catastrophic in nature because they generate
very large losses, even if their frequency is low. This type of risk is more difficult to
share or pool through any kind of market mechanism, particularly if it is systemic.
This is the catastrophic risk or the market failure layer” (OECD, 2010).

The insurance or market layer may have different types of instruments for dif-
ferent types of risks. The insurance could be for more independent hail or frost
risk, which covers production loss to futures and options for covering price risks. In
between the spectrum, there are hybrid options. These could be to cover crop yields
or revenue from operations. Apart from these, cooperatives provide risk pooling by
joint action for protecting against risk. One may note that in India like in many
other countries, cooperatives exist not only at the production end, but also at the
consumers’ end, supported by consumer cooperatives.

Finally, the normal risk layer, to be retained by the farmer, can typically be
managed through normally available instruments in the public finance system,
such as taxes, duties and subsidies that may have general or agriculture-specific
income smoothing properties. Farmers must be encouraged to use savings and
investments opportunities available through such mechanisms. Unfortunately, in
India large agribusiness players are vulnerable, just like small and medium farmers
or small and medium traders in the processing sector.

There are other strategies that could be considered:

B One strategy is to bring the insurance unit down to the village level so as to
minimize the base risk.
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B Another is to use a longer time yield series when fixing the guaranteed yield,
to ensure more stable coverage.

B A third strategy is to increase the levels of indemnity (coverage).

B Yet another strategy is to cover horticultural crops such as vegetables and
fruits.

8.4.1.1.3 Weather-Based Crop Insurance

“Monsoon-linked insurance indices can provide adequate collateral in terms of
encouraging banks to lend more liberally to the agriculture sector. Weather indices
can be used to make early payouts in areas covered by yield crop insurance. A macro
weather index can be an ideal tool for protecting a large portfolio at the district/
regional/state levels against drought or floods. The success of a weather insurance
programme in India would depend on the product design, the steps taken to mini-
mize the base risk, the adoption of reliable and sustainable pricing mechanisms
(including government subsidies) and the resolution of the issues of product servic-
ing and timely payouts” (Kolli and Bockel, 2008).

8.4.1.2 Post-Harvest Management and Value Addition

The post-harvest handling and processing of agriculture products ensure high-
quality products. This, along with increase in productivity, is essential to the agri-
culture markets. Too often, even when the yields are high, producers lose income
due to poor post-harvest practices.

Food processing converts agricultural produces into more palatable and nutri-
tious food stuff. Such activities also extend the shelf life of the products, and add
value in various other ways. Food processing assumes further importance in India
due to seasonal variations, which lead to high levels of wastage or shortages. One
of the reasons is the lack of adequate measures to preserve and store the foods.
The important aspect in food processing is that it covers all the steps, right from
the farm to the fork. These steps include basic cleaning, grading and packaging,
as in the case of fruits and vegetables, and also alteration of the raw material to
a stage just before the final preparation. All the ready-to-cat food segments like
bakery products, instant foods, flavoured and health drinks, etc., form part of the
food processing sector. Such proliferated economic agents in the food process-
ing industry can offer livelihood for many workers. Incidentally, they offer wide
strata of communities several options at reasonable costs, as they can achieve low
costs with the proper focus. In addition, these entities can play a primary role in
the development of the rural community. Food processing has come a long way
in the last few decades. The ever-changing lifestyles, food habits and tastes of
customers globally have altered the dynamics of the industry. The world’s food
production and consumption patterns are evolving with changes in the needs of
the customers. Recent corporate diversifications into the food industry and the
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new marketing strategies adopted by companies have opened new opportunities
for this sector.
Food processing can benefit the agriculture sector in the following ways:

B Farmers get a higher yield, better revenues and drastically lowered risks.

B Consumers have access to new products, a greater variety and better prices.

B The economy gets benefitted with new business opportunities for entrepre-
neurs, which means employment for a bigger workforce.

The most important challenge in this sector is the problem of wastage. This is a
widespread problem and is aggravated at each level. The quantum of wastage mul-
tiplies at each level in the value chain. According to one estimate, the average level
of wastage in the value chain alone amounts to six percentage points. Some of the
important points of wastage are mentioned in Table 8.5.

It may be noted that avoiding wastages at every level and improving value addi-
tion is the key challenge. We now discuss some measures to improve the condition
of the post-harvest processing industry and to alleviate the risk levels.

B Stress should be laid on the production of and value addition to high-value
commodities such as fruits and vegetables.

B There should be strong marketing support in deciding upon the value addi-
tion process. This is due to the fact that marketing is more remunerative than
the value addition process itself.

Table 8.5 Wastages at Different Levels

Farmer/village level | Crop damage

Improper harvesting techniques
Poor handling, storing and
packaging

Poor transportation

Moisture loss

Wholesaler level Poor handling

Poor transportation
Multiple handling
Storage

Grading and sorting
Moisture loss

Retailer Poor handling

Poor transportation
Handling by customers
Moisture loss

Source: Based on interaction with agriculture experts.
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B There is also a lack of appropriate and cost-effective packaging technologies.
This also adds to the wastage of raw material during processing.

B The focus of processing activities should be pull driven, that is, demand
driven, rather than push driven, that is, production driven, as has been
traditional.

B Intermediaries in the food chain lock value and add to the cost of the raw
materials, sometimes by as much as 80%-100%. Effective linkages need to
be built between Indian agriculture farmers and processors on a mutually
beneficial contractual agreement.

B A comprehensive analysis of the present situation is needed. Such a study
can delineate effective strategies for network plans, warchouse locations, and
so on. A complete study of supply chains at the regional level will produce a
detailed plan of action.

B The processing of agricultural products results in by-products that are gener-
ally termed waste. However, with the evolution of new technology and meth-
ods, this so-called waste can be processed and utilized in an eco-friendly
manner.

8.4.2 Prices and Markets

Demand and supply side risks impact agriculcural products prices. This could
further impact the markets in terms level of maturity and conditions towards
fairness. There are a number of initiatives taken by policy makers to manage
such risks. Some of the important price related policy and market changes are
discussed here.

8.4.2.1 Government Policy Instruments
8.4.2.1.1 Minimum Support Prices (MSP)

“The government has pursued a policy of ensuring a remunerative and stable
price environment for so long as a result of many political, social and economic
compulsions. Specific instruments include the minimum support prices (MSP)
scheme and the market intervention schemes (MIS). MSP is available for as many
as 25 different agricultural commodities, accounting for 80% of the production of
the gross farmed area and approximately 75% of the gross value of crop production.

MSP has been largely successful in keeping prices under control from the con-
sumer point of view. On the other hand, the utility to producers has long been
questioned, as only farmers from a few states (for only a few commodities) have
been able to take advantage of MSP. Causes of worry include the extent of govern-
ment funds involved in the MSP-based procurement operations; storage wastage;
and inefliciencies in handling operations. While the Government wants to make
MSP universal, many economists feel that the Government’s procurement of food
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grains should be limited to its requirement for buffer stocks and welfare schemes
like public distribution systems” (Kolli and Bockel, 2008).
The elements of rationale behind the determination of MSP include:

1. the need to provide incentives to producers and farmers for adopting improved
technology and for developing a production pattern broadly in the light of
national requirements;

2. the need to ensure rational utilization of land, water and other production
resources;

3. the likely effect of the price policy on the rest of the economy, particularly in
terms of the cost of living, level of wages, and so on; and

4. the terms of trade between the agricultural sector and the non-agricultural
sector.

However, the challenge in MSP lies in reducing the wastage of products and in
efficient storage and transportation systems.

8.4.2.1.2 Market Intervention Scheme (MIS)

Though the MSP is useful and effective for certain food grains, it cannot be applied
across all types of crops. The Market Intervention Scheme (MIS) is a support pro-
gramme for procurement of horticultural commodities that are perishable in nature
and applies to commodities not covered under MSP. The objective is similar to that
of MSP except that MIS is triggered when there is a bumper crop, and the focus is
on avoiding distress sales by farmers.

The criteria for implementation of MIS are discussed below.

1. The MIS is implemented when there is at least a “10% increase in production
or a 10% decrease in the ruling market prices over the previous normal year.

2. The MIS is implemented at the request of a state/UT government which is
ready to bear 50% of the loss (25% in the case of the north-eastern states), if
any, incurred on its implementation” (Ministry of Agriculture, 2012).

8.4.2.1.3 Price Supports Scheme (PSS)

The Department of Agriculture and Cooperation implements PSS for procure-
ment of oil seeds, pulses and cotton through National Agricultural Cooperative
Marketing Federation of India Limited (NAFED), which is the central nodal
agency, at the MSP declared by the government. NAFED undertakes procurement
of oil seeds, pulses and cotton under the PSS as and when prices fall below the
MSP. This is typically done to support growers who reach the markets in a short
time window in the post-harvest period. It continues to procure under PSS till
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prices stabilize at or above the MSP, so that farmers are ensured of a certain assured
return.

However, these are government schemes that are supportive in nature. The aim
is to prevent huge losses to farmers. This has been adopted to help upliftment of
marginalized farmers. They in principle violate the free market economy principle.

8.4.2.2 Electronic Spot Exchanges

“The present marketing system, as governed by the Agricultural Produce Marketing
Committee (APMC) Act, is replete with problems, such asa non-transparent auction
system; poor incentives for quality-consciousness; multiple layers of intermediaries;
poor infrastructure; informal credit linkages; significantly less buyers vis-a-vis sell-
ers, etc. All these factors contribute to creating disadvantaged transaction terms for
primary producers. As a result, the need for a near-perfect physical market network
in India is becoming increasingly acute with the emergence of national-level futures
exchanges. Over the last few years, the former is being a prerequisite for the effec-
tive functioning of the latter. The objectives of an electronic spot market include
transparency of physical markets; better links to quality parameters; improved
information availability across players’ groups; reduced wastage through the cre-
ation of better infrastructure; value-added a long the supply chain; and better price
leads for futures markets.

The electronic spot exchange market is highly scalable because of its standardized
operation, high level of technology orientation and the potential availability of private
investments. India is piloting this system though SAFAL National Exchange (SNX)
in Bangalore. The model presents an electronic platform that can be directly accessed
by authorized brokers. Both buyers and sellers transact through these brokers. The
presence of an electronic exchange absorbs counter-party risks and ensures the open
dissemination of prevailing price levels. In addition, the auction system is technol-
ogy-driven, where the parties involved enjoy complete anonymity. The scalability of
this model is relatively easier because it attracts authorized brokers with investments
to extend the technical infrastructure. Electronic spot exchanges are here to stay and
provide huge marketing support to farmers” (Kolli and Bockel, 2008).

8.4.2.3 Commodity Markets

Across supply chains in agribusiness, farmers, producers, processors, traders or even
consumers are concerned with commodity prices that disproportionately benefit
and/or hamper only a few partners in their networks. For example, farmers are the
most affected especially when they trade in regulated environments or sell through
private traders. One of the ways to resolve imperfections of market affecting com-
modity prices is enabling fair operations of open markets, especially of commodity
markets. With future markets in place, partners in supply chain are able to shift
risk based on perceptions of participating members and on better reach to market
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information on demand and supply and prices. Further, futures prices, as well as
influencing spot prices, are influenced by information availability. Such economic
activity is a rather welcome development in commodities markets.

The price risk is the risk associated with sharp fluctuations in prices. These
fluctuations could be highly uneven and adverse. Agricultural products are sea-
sonal in nature. Due to this seasonality, the supply—demand balance is highly
disturbed during harvest seasons. Forward and futures contracts are efficient risk
management tools that insulate buyers and sellers from unexpected changes in
future price movements. The futures market provides the lead in economic activ-
ity. Futures prices give necessary indications to producers and consumers about the
likely direction of future spot prices. They also give an idea of physical volumes in
terms of the demand and supply conditions of the commodity traded. However,
one should also note that the cash market, or the spot delivery market, on the
other hand, is a time-tested market system, especially in agriculture, as farmers
and processors, who have low holding capacities, have the tendency to deliver and
cash in early.

There are 15 futures markets operational in India. For a variety of reasons, how-
ever, these markets are not operating efficiently. The reasons include operational
and management issues to infrastructure and trader issues. Future options are still
in the developmental stage in India, and need some time to mature.

8.4.2.4 Contract Farming

“Contract farming is a structural issue in terms of agriculture production and
marketing. Its chief aim is to bring agricultural management in line with the best
agricultural production practices while ensuring a competitive and pre-arranged
price for farmers. Thus, contract farming can play an important role as an alterna-
tive risk management instrument. While India is catching up quickly with the
contract farming model, the requisite developmental and regulatory framework
is not yet in place” (Kolli and Bockel, 2008). At present, most contract farming
contracts are loose and heavily loaded against the farmers. With the creation of an
environment suitable for private—public partnerships, clear defining of roles, and
given the limitations of corporate farming, one would expect contract farming to
be a useful risk mitigation tool for small and marginal farmers.

From the processing side, risks can be business or operating risks and financial
risks. Operating risk is measured by the variability in earnings before interest,
depreciation, amortization and taxes. In agribusiness, variability is high, as prices
are volatile and input costs, like the costs of procuring farm products, are also
volatile. This is where contract farming helps. Financial risk is measured by the
debt-to-equity ratio, which means that the higher the debt, the higher the finan-
cial risk. In the agribusiness sector, financial risk is also high because of the need
to borrow, especially for working capital. Contract farming helps handle risks in
agribusiness.
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8.5 Conclusion

In this chapter, we present a holistic taxonomy and the implications of risks in agri-
culture supply chains. It takes into account the design, aggregate planning, policy
framework, long-term strategy and the latent facts of agriculture supply chains.
Supply chain management at the global level is of critical importance. Today, the
issues are tackled at tactical or regional levels. Modern-day studies, and therefore,
the models they work on, look at only simple tools to take relevant decisions at
this level. They fail to take complex issues into consideration, due to their strong
assumptions about isolation and ceteris peribus. Existing problems are not consid-
ered at a complex global level.

The brief classification of risks is the first step towards comprehensive risk
management. Appendix 8.2 provides indicative lists of potential risks and their
management which are discussed in this chapter. It can present a holistic and
integrated picture of the complex issues. The model for future agriculture sup-
ply chain management should also capture the stochastic and shelf life features
of agricultural products. The future of any supply chain in the present context
depends on energy management as well. The agriculture sector is energy intensive,
and thus, has to take into account its energy usage while working on the policy
framework.

Logistics and SCM have emerged as areas of critical importance for the ener-
getic utilization of waste biomass and organic substrates. Unfortunately, the exist-
ing models address only a minor subset of the decisions needed to be taken at a
strategic, tactical and operational level; moreover, they fail to capture the existing
complex and stochastic issues due to their severely limiting steady-state assump-
tions. Moreover, the problem becomes even more challenging when considering the
numerous variables, parameters and constraints that could be taken into account in
the formulation of such a decision support model.

The use of modern technology has to be increased. Given the static nature of
the net sown area over the last four decades, it is clear that any improvement in
productivity can be brought about only by the better usage of available resources.
Available satellite data relating to weather news, long-term and short-term weather
forecasts, production information, market prices and policy developments pertain-
ing to agriculture, apart from the number of advisory services in the public or the
private domain that disseminate information should be utilized adequately. New
initiatives are required to develop data and knowledge bases, as well as knowledge
delivery mechanisms in different sectors of agriculture, such as water management,
soil management, plant protection, animal and fish health cover, protected cultiva-
tion in high value agriculture, genome analysis for genetic transformation in plants
and animals, and so on.

Evidence of alarge quantum of waste is abundant in the agriculture supply chain.
This waste presents an easy and quick opportunity to improve the performance of
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the supply chain. Adequate government expenditure on building up infrastructure,
improving delivery networks, extending the reach of technology, enabling closely
knit supply chains and putting into place better information systems can help in
reducing the wastage of products.

Improved farm management and practices have also enabled a year-wide sowing
season. In this context, the zaid-kharif and zaid-rabi gain prominence (in between
the rabi and the kharif seasons, there is a short season during the summer months
known as the zaid season). These crops can be developed so as to improve produc-
tivity. Mapping of crop rotations and cropping patterns and geospatial modelling
to assess performance have to be initiated at the national level. The output of this
activity is linked with crop diversification and intensification planning under the
National Food Security programme.

Before the consumer gets the food from the farmer, it goes through many
hands. Traders buy and ship produce and commission agents arrange the transac-
tions between farmers and traders. Since a typical farmer owns and sows only a
small portion of land, the middleman has the advantage in terms of information
and power. This leads to multiple marginalization of the supply chain and reduces
its performance.

Appropriate studies and local adaptability are also critical. It is clear that
food policy design and approaches to managing food sector risks will vary
widely, depending on each country’s context; thus, different strategies have to
be adopted in different regions. The reform agenda in India could also play an
important role. This refers to the entry and use of the private sector in the agri-
cultural sector.

Discrete risk management strategies at the farm and global levels will have
only limited effects. “A single source of risk and a single instrument considered
in isolation from other relevant sources of risk may induce unintended results
in terms of revenue variability and welfare” (OECD, 2010). The produces and
output from the farm should be correlated to other factors such as production
variables and others to get a holistic model. At present, the cost of risk avoidance
is very high. Therefore, finding ways to extend the reach of the risk market is
important.

Hence, it is far more important to look at agribusiness and risks in a holis-
tic sense. This can improve performance at the farm level and ensure food secu-
rity. The policies should take multiple factors into account before devising any
instrument.
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Chapter 9

Infrastructure

ObjeCTIve

The objective of this chapter is to understand the importance of infrastructure
such as distribution centres, organized market, cold storages and communi-
cation networks in managing efficiency in agribusiness supply chains. Issues
covered include transportation networks; quality of roads; cold storages;
organized markets with storages, communication network and training of
personnel.

9.1 Introduction

Infrastructure plays a significant role in the development of agriculture and indus-
try, and in boosting overall economic growth. In a globalized economy, production
facilities tend to converge on one location because of resource advantages, while the
products are consumed at different locations, which are the demand points. It is the
infrastructural facilities that play a major role in determining the success of firms,
industries and the nation in managing production, distribution and exchange in
markets, so that consumers and suppliers are rewarded for their roles and responsi-
bilities in the economic system.

A country’s progress is often measured by how fast and effectively it can
develop its infrastructure to help industries and businesses thrive, and also to
ease the lives of the common people. Infrastructural support facilities needed for
greater competence include efficient roads, railways, airports and shipping systems
(transportation); buildings, water pipelines, sewers, electric power lines (physical
infrastructure); and high-class storage facilities such as cold storage, moisture proof
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storage and so on (support infrastructure). The need for such facilities assumes
greater importance in the case of perishable goods such as agricultural produce and
dairy products. Timely shipment of these goods under the mandated temperature
and moisture conditions is necessary to protect their quality and usability. The lim-
ited shelf life of agri produce and its demand and price variability make agri supply
chains more intricate and tougher to manage than most other supply chains. The
strengthening of rural infrastructure in terms of quality roads, proper irrigation
and adequate storage facilities, including post-harvesting facilities, results in higher
production and lower cost. Furthermore, better infrastructure paves the way to
market expansion and economies of scale, and promotes employment and income
for the rural people. In this chapter, we discuss the importance of infrastructure
in managing agribusiness supply chains. The focus would be on transportation
networks, quality of roads and storage infrastructures.

9.2 Definition

The theory of infrastructure derives mainly from the public goods theory in
economics. Infrastructure in a broad sense refers to basic physical and organiza-
tional structures and facilities (e.g., buildings, roads, water and power supplies)
required for the function of the general public or enterprises. Infrastructure is
mainly comprised of physical structures, material or tangible structures that aid
the competitiveness of the business world and the functioning of economic activi-
ties. This understanding would extend to productive agriculture and agribusiness
sectors. In this sense, agribusiness has a number of related organizational systems
that support managerial functions such as planning, organizing, administering and
monitoring of economic activities, which may include buying, producing, distribut-
ing and consumption of goods and services. According to a Food and Agriculture
Organization of the United Nations (FAO) report, “there are five infrastructure cat-
egories: (i) farm to market roads, (ii) water for irrigation, (iii) wholesale markets and
trading centres, (iv) agro-processing facilities and (v) information and communica-
tions technology” (FAO and ODI, 2008). According to the Reserve Bank of India
(RBI), “the infrastructure sector is defined as (i) power, (i) telecommunication,
(iii) railways, (iv) roads, including bridges, (v) sea ports and airports, (vi) industrial
parks, (vii) urban infrastructure (water supply, sanitation and sewage projects) and
(viii) mining, exploration and refining and (ix) cold storage or cold room facilities,
including those for farm level pre-cooling and those for preservation or storage of
agricultural and allied produce, marine products and meat” (Gangadharan, 2010).
Thus, infrastructure is the set of interrelated structural elements that facilitate the
production of goods and services, and also the distribution of raw material and
finished products. For instance, roads and other transportation systems enable the
movement of raw materials to production sites and facilitate distribution of finished
products to marketplaces.
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9.3 Role

Among the categories of infrastructure discussed above, agricultural infrastruc-
ture plays an important role, especially in a developing country like India, where
a greater part of the society depends on this sector for existence. Infrastructure
plays a significant role in poverty reduction, economic growth and empower-
ment of the rural society. In spite of agriculture occupying an important role
in India’s economy, it has been suffering from major barriers which have slowed
down its development. Problems have been existent at each stage of the agri sup-
ply chain. Issues in relation to agri infrastructure are one of the most prominent
challenges that need to be addressed with immediate effect. As India is one of
the fastest developing countries today, there is a continuous call for good quality
infrastructure. Investments in rural infrastructure, primarily in transportation,
quality roads, irrigation, electric power, agricultural markets, storage facilities
and so on, will be required to accelerate the growth in agricultural production
and increase effectiveness. Table 9.1 shows various infrastructure elements con-
nected to agribusiness supply chains, each of which is discussed subsequently in
detail.

9.4 Transportation Network

A transportation network is usually a network of roads or other structures that
allow uninterrupted movement of vehicles, products and services. Such a net-
work must also facilitate multimodal movement of goods. The transportation
system is a key player in sustaining the economic development of the country.

Table 9.1 Role of Infrastructure in Managing Agri-Supply Chain

Channel
Partners
Input Processors/ Including
Role Agents Providers Farmers Wholesalers Retail Consumers
Activity and Input Input Transportation | Markets— Communication
systems processing | production | atdifferent Facilities to | links such as
plants and | and output | stages from physically television, radio
facilities storage inputs to sell and support
production agricultural | systems through
goods other modes
Basic Roads Power Irrigation Storage, Communication
infrastructure through dams | land and system such as
and canals building radio, television
and so on and computer
linkages
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The transportation network includes different modes of transportation, such as
roadways, railways, shipping, airways and pipelines. Many agricultural products
are either bulky or perishable (sometimes both), and the costs involved in trans-
porting inputs can account for a high proportion of the value of the final products;
inadequate transport facilities will be a hindrance when farmers try to sell their
produces.

Each agriculture produce has its own distinctive characteristic. Understanding
of the harvest and its characteristics are essential in managing transportation net-
works. The selection of the appropriate mode of transportation network is also vital.
These decisions are more strategic in nature, and should be interconnected with
inventory decisions. In several cases, the trade-off is between the cost of using the
specific mode of transportation and the indirect cost of inventory associated with
that mode. Further, quality problems and other regulatory issues also play a role in
the decision-making process.

For example, wheat, which is produced in the northern states of India, is of
a premium quality and is moved across the country. The farm produce of wheat,
either procured directly or through agents, is transported to different processing
mills by road, and at times by train. There are different locations where stocks
are carried over. Based on the urgency of needs, the stocks are moved either by
road or rail. Further, these decisions are dependent on volumes and the ability to
aggregate loads for movement in case of movement by dedicated rail rake. There are
certain produces like fruits and vegetables that need to be moved swiftly, and they
depend upon road transportation. The travel is usually overnight and lasts less than
a day. Of course, the traders also export and import agricultural goods wherein
they use air and sea transport as modes for movement. It is important to note that
since transportation is a major contributor to logistic costs, focusing on appropriate
transportation networks makes good economic sense.

The configuration of an agricultural transportation network is determined by
the nature of services required, and the costs, distances and volumes involved.
Distances from the producers and the competence of the transportation network
are important factors in managing agri supply chains. Batch sizes, routing and
scheduling are crucial in effective management of the transport strategy. Farm
roads and other road networks also affect the quality of the products. For example,
if sugarcane has to be moved from farm to factory for processing cane sugar, the
rural village roads determine the effectiveness of movement of goods. Normally,
these roads are not well laid or maintained, and could be badly affected during
monsoon. Moreover, these roads are not very wide. The goods are often moved
through village roads maintained by local governments and state roads main-
tained by state highway authorities. The local and state governments may not have
funds adequately available for upkeep of these roads. However, in the organized
sector, there are a number of opportunities to overcome this drawback, using some
special grants and soft loans through various schemes operated by nodal agencies.
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It may be noted here that lack of suitable storage infrastructure, poor quality
roads or slow and intermittent means of transport result in losses, as perishable
items such as milk, fish, fresh vegetables, and tea deteriorate within a short span
of time. India suffers an estimated food grain and agriculture produce loss of over
5 billion due to the lack of an adequate post-harvest infrastructure and inefhi-
cient supply chain management. It has been estimated that loss of primary produce
before reaching the markets due to lack of proper handling, cleaning, sorting, grad-
ing and packaging facilities at the village level is about 7% of total production of
food grains. Better transportation networks reduce the inputs cost to the farmer.
Similarly, proper means of transport and connectivity from farm to marketplace is
critical to efficient marketing structures. With increasing petrol prices, the influ-
ence of transportation cost will affect the cost-effectiveness and profitability of agri-
business supply chains.

Road infrastructure is the most important element in the agri supply chain, and
it has a direct impact on the bottom line, as it affects both revenue and costs. Roads
play a major role in the everyday food marketing system, which emphasizes the
importance of the quality maintenance of road networks. The upkeep of efficient
rural transportation networks is important for agricultural marketing, particularly
in the case of seasonal and perishable products such as fruit and vegetables, dairy
products, and fish. A bad network, that is, one with poor roads, and unsuitable and
irregular means of transportation can result in low margin for farmers and high
prices for consumers.

In India, the primary responsibilities for road construction, repairs and mainte-
nance are vested with the governments (local, state and central). The state roads in
India are administered by the state public works departments. The management of the
national highway system is assigned to the Ministry of Surface Transport. The other
minor roads in India are preserved by the relevant districts, municipalities and villages.

India has the third largest road network in the world. However, in terms of den-
sity and quality, India still lags behind many countries of the world. “The Indian
road network is the one of the largest in the world, aggregating 3.32 million km,
consisting of 65,569 km of national highways, 1,28,000 km of state highways,
4,70,000 km of major district roads and 26,50,000 km of other district and rural
roads. Out of the total length of national highways, about 22% have single lane/
intermediate lanes, about 53% have the standard two lanes and the remaining 25%
is standard four lanes or more. Though national highways comprise only about
2% of the total length of roads, they account for about 40% of the total traf-
fic across the length and breadth of the country” (Planning Commission, 2011b).
Roads are the primary factor that decides the magnitude of damage to agricul-
tural produce that is being conveyed from source to market. Building good quality
roads will help in transportation of agricultural products without loss of time, thus
protecting their quality, which is a fundamental factor in the agri product sector.
Increasing rural connectivity can ease market access for farmers and bring about
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an overall improvement of supply chains, in addition to having other constructive
effects on rural households.

9.5 Challenges

One of the main objectives of supply chains is to ensure that goods reach on time
and at a reasonable cost. But due to poor road conditions, delivering “on time”
becomes a daunting task. Some of the challenges faced are mentioned below.

1. One of the major reasons for excessive damage to roads in India is overload-
ing of commodities. It is quite common for trucks to be overloaded. There are
efforts now underway to regularize this. When a truck is overloaded, it affects
the road, and further, in case of failure on the road, there is a major impact
on vehicle movement. The ability to regain normalcy takes longer. The social
cost of overloading had never been considered by the players.

2. India’s roads are congested, and getting more so. India is home to quite a
large populace. Traffic congestion is a common problem in most of the cities
because of the excessive population. Congestions are common, as there are
a number of bottlenecks on the roads, by way of bridges, narrow connecting
roads, rail crossings and so on. Congestions are also due to poor driving sense
and lack of driver discipline. Projects undertaken by the National Highways
Authority of India (NHAI) are improving the situation, but these efforts are
still far from the level of intervention required.

3. In India, most of the rural parts do not have access to all weather roads,
and therefore, have a hard time during the rainy seasons. Large sections of
Indian rural roads, even during normal times, pose tough driving condi-
tions, as they are not fully topped with bitumen or well laid with other suit-
able substances. This reduces the speed of movement drastically. Further,
the quality of vehicles used for transportation is often low, and thereby,
efficiency is badly hit. Transportation operating costs rise due to break-
downs, especially on roads that get worse during the monsoon seasons.
Thus, both supply chain objectives, namely, cost and responsiveness, are
affected.

4. The sluggish road conveyance system has also affected the movement
of goods, particularly in terms of transportation of fresh goods such as
milk, vegetables and flowers. These perishable goods become rotten or get
destroyed before they reach the local or export markets. Due to delays in
reaching the marketplaces, a large proportion of merchandise is wasted in
transit.

5. India is a vast country experiencing widely varying weather at different parts
of the country. There are places that experience frequent floods, bringing
about major damage to road infrastructure. There are terrains that are dry,
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humid and poorly connected with markets. Again, weather in those places is
not supportive of well-maintained local roads, which are a last mile issue in
transportation.

6. Poor road connectivity hinders the efficient transfer of goods from the
source to the destination. Poor connectivity must be understood in terms
of the sectors involved: from farms to villages, from villages to markets
and from markets and processors again to multiple consumption points.
The roads are local roads, state roads and highways. They are not seam-
lessly connected. Rapid road connectivity to the main ports of the coun-
try and to important cities is very essential to increase trade and ensure

enhanced prices for farm goods. It is a challenge at this point in most parts
of India.

It may be noted here that the magnitude of the expenses incurred in repair-
ing roads is alarming, and hence, the government lays emphasis on building
quality roads. According to a Working Group report on the central roads sector,
“several states have taken up improvement programmes for their states roads with
funding assistance from the World Bank, ADB, JBIC, etc. Works completed
are generally of good quality and high standards, with safety features” (Planning
Commission, 2011a).

To conclude this section, road transportation, which is the main mode of
transportation of agricultural produces and processed goods, continues to be a chal-
lenge for achieving supply chain efficiency. Availability of capital and the ability to
service the same could be a limiting factor for decades to come.

9.6 Cold Storages

A cold chain is a temperature-controlled supply chain. The cold chain infra-
structure normally comprises pre-cooling services, icy storing, refrigerated
transporters, warehousing, integrated information systems and so on. The cold
storage infrastructure is very essential for temperature-specific goods. It is used to
lengthen the shelf life of fresh agricultural produce such as milk and milk-related
products, fresh fruits and vegetables, meat, seafood, frozen food, chemicals and
pharmaceutical drugs.

There are two logistic layers in cold chains:

Surface Storage: refrigerated warehouse for storage of time-sensitive goods

Refrigerated Transport: refrigerated trucks, containers and so on.

A cold chain logistics industry consists of public and private players who could
be either cold storage owners or the owners of refrigerated trucks. Further, there
are third party logistics firms that facilitate movement from sourcing to the final
destination of temperature-sensitive products. Therefore, the success of cold chain
companies depends on how proficiently they can transport temperature-sensitive



254 m  Agribusiness Supply Chain Management

Table 9.2 Storage Recommendations on Temperature and
Humidity for Fruits and Vegetables

Commodity Temperature (°C) Relative Humidity (%)
Apple -1to3 90-98
Apricots -05t00 90-95
Blackberry -05t00 95-97
Cherries 0.5-0 90-95
Grapes -1to1 85-90
Mango 11-18 85-90
Watermelons 2-4 85-90
Orange 0-10 85-90
Beetroot 0-2 95-97
Brinjal 0-2 90-95
Broccoli 0-2 90-95
Cabbage 0-2 90-95
Carrots 0-2 90-95
Cauliflower 0-2 90-95
Cucumber 7-10 90-95
Green beans 4-7 90-95
Potato 1.5-4 90-94

products from the places of origin to their destinations without any loss of produce
quantity or quality. Different products require different temperatures (Table 9.2) to
impede the activities of micro-organisms.

The provision of sufficient storage, under systematically controlled temperature
conditions, makes certain that a produce reaped over a period of one or two months
is maintained to meet a year round demand. For instance, production of potato
peaks between December and March, but the consumption needs last throughout
the year, and have to be met out of stocks available in storage. The commodity-wise
distribution of cold storage is presented in Table 9.3.
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Table 9.3 Commodity-Wise Distribution of Cold Storages
(as on December 31, 2009)

Commodity Numbers Capacity (in tons)
Potato 2,862 18,426,316
Multipurpose 1,584 5,644,659
Fruits and vegetables 160 96,427
Meat and fish 497 188,496
Milk and milk products 191 68,230
Others 87 26,524
Total 5,381 24,450,652

Source: Agmarknet. Commoditywise distribution of cold storages as
on 31/12/2009, 2009.

9.6.1 Status

Three layers of structures exist in the storage infrastructure in India, viz., “at the
national/state level, the district level and the village level in the country. The Central
Warehousing Corporation (CWC) has been providing warehousing services at cen-
tres of national importance and the State Warchousing Corporations (SWCs) and
the state governments at centres of state and district level importance. Cooperatives
provide storage facilities, generally located in villages, at the primary and market
ing society level” (NABARD, 2011).

Public warchouses are commonly used in India, especially by government and
government corporations, as a public policy initiative. Cash crops and produces of
the same are commonly stored.

Table 9.4 shows the capacity of different warehouses in India. The capacity
available with FCI is used mainly for storage of food grains, while that with the
CWC and SWCs is used for storage of food grains as well as certain other items.
Besides the above classifications, the storage industry in India includes large private
players such as Snowman, Voltas Ltd and Blue Star, which provide refrigeration and
storage services. If we observe Table 9.5 the share of the private sector is dominant,
as compared to that of the public sector.

9.6.2 Challenges

There are a number of challenges faced by the cold chain infrastructure system in
India. There has been a general belief that the cold chain network is inadequate in
India and is not very popular. This is mainly because of the following challenges.
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Table 9.4 Capacity of Different Types of Warehouses in India

Sr. No. Type of Warehouse Capacity in Million Metric Tons
1 CWC 8.5
2 SWC 20
3 FCI 16
4 Private warehouses available 12
for hire (estimated)
5 Private warehouses used for 20
private needs (estimated)

Source: NABARD, Organized Agri-Food Retailing in India. Mumbai: NABARD, 2011.

Table 9.5 Status of Various Cold Storages in India

Total Share by

Number of Cold | Capacity in Share by Capacity
Sector Storages Tons Numbers (%) (%)
Private 4,875 22,571,475 90.5 95.4
Cooperative 377 990,595 7 4.2
Public sector 134 100,742 2.5 0.4
Total 5,386 23,662,812 100 100

Source: NABARD, Organized Agri-Food Retailing in India. Mumbai: NABARD, 2011.

9.6.3 Inadequate and Poor Infrastructure

The cold chain industry in India is highly fragmented. Because of inefficient supply
chain management and inadequate post-harvest infrastructure, India incurs huge
agriculture produce loss. A poor cold chain infrastructure not only affects the qual-
ity of goods, but also leads to extensive wastage. In fact, India wastes more fruits
and vegetables than it consumes. Reports describe the overall losses on account of
poor post-harvest technology in fruits and vegetables as follows: “around 30% of
fruits and vegetables grown in India get wasted annually due to gaps in cold chains,
infrastructure, insufficient cold storage capacity, unavailability of cold storages in
close proximity to farms, poor transportation infrastructure, etc. Operating costs for
Indian cold storage units are over $60 per cubic metre per year, compared to less than
$30 in the West” (Maheshwar and Chanakwa, 2006). According to an Assocham-
KPMG report on food processing and agribusiness, the country requires over 31 mil-
lion tonnes (mt), but has facilities for only 21.7 mt of cold storage. Further, the
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export-related infrastructure for agricultural products is grossly inadequate at ports
and airports.

A restrictive land use policy in terms of floor space indices limits the extent to
which buildings can be constructed, and this has resulted in a tendency to increase
the per square foot investment cost of cold storages.

9.6.4 Rising Energy Cost

“Energy expenses make up about 28% of the total expenses for Indian cold stor-
ages, compared to 10% in the West” (Maheshwar and Chanakwa, 2006). “This is
the main constraint to setting up cold chains in India. India’s peak power deficit is
around 17%-18%" (NABARD, 2011). As a result, cold storage units have to provi-
sion for adequate backups, which increases capital investment costs. The intermit-
tent power supply adversely impacts the operations of cold storages, and almost
all units are using alternate power supply systems. This involves a high operating
cost and requires the capability to manage and maintain alternate systems so that
backup is available at all times. Though this is common across the globe, in India
the dependency is very high, and hence, makes cold storage highly uneconomical
for large parts of the agribusiness sector.

9.6.5 Poor Utilization

Different types of produce need different temperature conditions, and this leads
to poor capacity utilization and higher fixed costs, reducing profitability. Further,
many storage houses concentrate on a single commodity. This also leads to poor
utilization. Coupled with this is the problem of high operational costs in India
for cold storages, examples being as the high costs of power and insurance against
spoilage. There is a hidden cost arising from in efficiency and failure, which adds
to the operating costs.

Though there are numerous challenges, the growth in the processed food sector,
the bio-pharma sector and the organized retail sector presents huge opportunities in
the area of cold chain infrastructure. Furthermore, the governmentalso plans to invest
in partnerships with private players. Identifying and filling gaps in the infrastructure
and adopting best practices, such as partnering with players in the logistic chain and
adopting energy efficient technology, will benefit the entire agri supply chains.

9.7 Organized Markets

Agricultural produce moves through the marketing chain using different chan-
nels of distribution. In order to eliminate the middlemen and facilitate farmers to
sell their produce directly to the consumers at reasonable rates, organized markets
are established. These markets can help to reduce costs by bringing the growers
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and retail merchants/dealers closer, leading to lower prices for the consumers and
higher realization for the farmers. This way, both the farmers and the consumers
are benefitted. The development of organized markets in recent years has boosted
the demand for quality food stuffs. Organized markets can enable agrarians with
technology and provide them better market access. The regulated markets are man-
aged by Agricultural Produce Market Committees (APMCs). The main purpose of
regulation of agricultural markets was to safeguard farmers from the exploitation of
intermediaries and traders, and also to guarantee better prices and timely payments
for their goods. Under the APMC Act, state governments are permitted to set up
markets. These organized markets follow certain rules and procedures while car-
rying out their transactions. Some examples of these channels are discussed now.

9.7.1 Rythu Bazaars

Rythu bazaars were started by the Government of Andhra Pradesh on January 26,
1999. “The following are the objectives of rythu bazaars:

1. To ensure remunerative prices to the farmers and provide fresh vegetables to
the consumers at reasonable rates fixed every day

2. Facilitate prompt realization of sale proceeds by the farmers, without any
deductions

3. Curb malpractice in weighment

4. Provide direct interface between farmers and consumers, eliminating inter-
mediaries in the trade process” (Ministry of Agriculture, n.d.).

Transport facilities for picking up and dropping off registered farmers at the
rythu bazaars are to be arranged by the market functionaries through tie-ups with
the state transport department. Stalls are to be allotted to the farmers on a first
come first serve basis daily. The farmers are not allowed to occupy the stalls perma-
nently. No fee is to be collected from the farmers. The market committee will every
day communicate moderate wholesale prices of vegetables through fax between
7.30 and 8.00 a.m. Based on the these inputs, the prices of vegetable are fixed
in consultation with the farmers’ committee, and may be 20%-25% higher than
the wholesale price and lower than the local retail market prices in the area. The
maintenance expenditure of ryshu bazaars is being met from the financial sources
of Agricultural Produce Market Committees.

9.7.2 Uzhavar Santhai

The Uzhavar Santhai system was introduced by the Government of Tamil Nadu in
order to provide more benefits to farmers as well as consumers. The location of the
uzhavar santhai is of utmost importance. The uzbavar santhais are located in consumer
areas, allowing easy access to consumers. “The first uzhavar santhai of the state was
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inaugurated in 1999. At present, 103 uzhavar santhais are functioning in Tamil Nadu.
All uzhavar santhais are maintained by the Agricultural Marketing Department and
manned by the staff of the Department of Agricultural Marketing, Agriculture, and
Horticulture. The prices of the vegetables and fruits are fixed daily at an average of 20%
higher than the wholesale prices and 15% less than the retail prices by the committee,
consisting of the representatives of farmers and officials” (Ministry of Agriculture, n.d.).

9.7.3 Facilities

Indicative list of infrastructure required in a wholesale market are referred to in
Appendix 9.1.

Regulated markets deliver services electronic weigh bridges and weighing bal-
ances that facilitate accurate weighing, storage facilities, bank facilities, daily price
information, rest sheds, drinking water facilities, cattle sheds, free medical aid to
farmers, input shops, phone and fax facilities, etc. Under the AGMARKNET”
centrally sponsored scheme, 93 regulated markets have been provided with com-
puters and Internet connectivity for effective price dissemination among farmers
through the AGMARKNET website. Information on commodity prices prevailing
in various markets is made available, enabling farmers to get better prices by mov-
ing their produce to the markets that pay higher. During the year 2007-2008, 100
regulated markets were computerized through AGMARKNET” (TNAU, 2013).
NABARD sanctioned 25,682 godowns for farmers (Exhibit 9.1).

Exhibit 9.1 Rural Godown Scheme
for Creation of Scientific Storage

The Ministry of Agriculture is implementing the Rural Godown
Scheme for creation of scientific storage capacity with allied
facilities in rural areas to meet the various requirements of
farmers for storing and processing farm produce and agricul-
tural inputs, including onion. As on 31 October 2011, 25,682
godowns, having a capacity of 294.83 lakh metric tonnes (MT)
have been sanctioned by the National Bank for Agriculture and
Rural Development (NABARD) and the National Cooperative
Development Corporation (NCDC) all over the country. The
scheme is demand driven, and back-ended subsidies are made
available for construction of godowns to all categories of farm-
ers, agricultural graduates, cooperatives, individual companies
and corporations and women farmers.

Source: Ministry of Agriculture. Rural godown scheme for cre-
ation of scientific storage. Press release, Dec 20, 2011.
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9.8 Communication Network

A communication network is the infrastructure that allows two or more people to
communicate with each other. It consists of interconnected individuals who are
linked by the patterned flows of information, and its analysis identifies the com-
munication structure in the system (Rogers and Kincaid, 1981). In agriculture, the
need for such a network should be obvious: it allows farmers from different parts
of the country, with different operating characteristics, to know the market condi-
tions prevailing at any given time.

Agricultural information networks interact with and impact agricultural effi-
ciency in several ways. At present, there are certain communications networks exist-
ing in the country through which farmers gather information from various sources.

B Radio: The radio is a very popular means of information dissemination
among farmers. Various educational and informative programmes are being
broadcast on radio to help the farmers at large. Agricultural universities and
state agricultural departments use this media extensively to spread knowledge
about agricultural practices and also information on farming, best practices,
extension services, markets, financial assistance opportunities and so on.

B Jelevision: There are educational and informational programmes on televi-
sion targeted at creating awareness for farmers. An instance is the “Vayalum
Vaazhvum” on the DD Podhigai channel. Radio and television are also
widely used in all developed states for outreach to farmers.

B Toll-free call centres: The toll-free call centres such as ANGRAU and Kisan,
started by the government help farmers to interact and get access to informa-
tion whenever they need it. This call centre process is highly effective, as it
involves close interaction with farmers.

B Workshops: Through agro-based workshops, farmers get useful information.
These workshops are organized by local, state and central government depart-
ments, agricultural universities, NGOs, farm input companies and research
organizations.

Besides the above, farmers also get information through direct interaction with
other farmers and dealers and from display boards in market yards. Such market
information is gathered by APMCs, the Department of Agricultural Marketing, the
Department of Food and field staff of the Directorate of Economics and Statistics.
The Agricultural Marketing Information System Network (AGMARKNET), a pub-
lic portal integrated with information technology, displays information on about 400
commodities every day. This AGMARKNET project benefits farmers by providing
them with new global market access opportunities, and also strengthens the inter-
nal agricultural marketing system in India. It connects almost 2900 markets all over
the country and is the most successful intervention in this area. Many agricultural
marketing boards (state and central) and agribusiness organizations have developed
web portals on market information. Their websites’ URL are given in Appendix 9.5.
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The communication networks for price discovery and the commodity markets are
discussed in further detail in a later chapter.

The Government of India has been spending on different programmes, under
the five-year plans and the annual budgets, for the creation of information systems.
There should be more coordination between public and private information sources
in order to encourage the farmers to learn about and adopt reforms in agricultural
practices so that they become proficient and yield quality products. Proper infor-
mation networks are the essential infrastructure elements that help farmers to pro-
duce quality goods and lead a better life.

A popular case of an effective communication network in the private sector is
that of ITC’s e-choupal. “ITC’s e-choupal business model is mainly based on com-
munications infrastructure. I'TC has made significant investments to create and
maintain its own I'T network in rural India and to identify and train a local farmer
to manage each e-choupal. The computer, typically housed in the farmer’s house, is
linked to the internet via phone lines, or increasingly, through a VSAT connection,
and serves at least 10 surrounding villages within a radius of about 5 km.

The host farmer, called a sanchalak, incurs some operating costs, and is obligated
by a public oath to serve the entire community. He needs to be a well-respected
local leader to run this service. The sanchalak benefits in the form of commissions
paid to him for all e-choupal transactions. The farmers can use the computer to
access daily closing prices at local mandis, as well as to track global price trends or
find information about new farming techniques—either directly or, because many
farmers are illiterate, via the sanchalak.

They also use the e-choupal for buying farm inputs directly through ITC.
Farmers order seed, fertilizer and other products like consumer goods from ITC or
its partners at prices lower than those available from village traders. The sanchalak
typically aggregates the village demand for these products and transmits the order
to an I'TC representative.

At harvest time for farm produce output, ITC offers to buy the crop directly
from any farmer at the previous day’s closing price; the farmer then transports
his crop to an ITC processing centre, where the crop is weighed electronically
and assessed for quality. The farmer is then paid for the crop, and also receives a
transport fee. ‘Bonus points’, which are exchangeable for products that ITC sells,
are given for crops with quality above the norm. Thus, the ITC communication
infrastructure benefits agribusiness supply chains by reducing intermediaries and
providing near real-time information to different stakeholders, mainly farming
communities, and improves value creation in the system” (ITC, n.d.).

On similar lines is the establishment of the commodity exchanges in India.
There are three national exchanges, and in total, 24 approved commodity exchanges
are operating in India. The three national exchanges approved by the Government
of India are the Multi-commodity Exchange of India Limited (MCX), Mumbai;
(i) the National Commodity and Derivatives Exchange Limited (NCDEX),
Mumbai; and (iii) the National Multi-commodity Exchange of India Limited



262 ®m Agribusiness Supply Chain Management

(NMCE), Ahmedabad. These on-line national commodity exchanges have been
organized for conducting forward/futures trading activities in all commodities to
which Section 15 of the Forward Contracts (Regulation) Act, 1952 is applicable.
Trading in the other commodities that are neither listed under Section 17 nor
under Section 15 of the said Act is subject to the approval of the Forward Markets
Commission, Government of India. These national commodity exchanges have in
place the best international practices in trading, clearing, settlement, and gover-
nance (FMC, 2013). Technology for information handling with respect to com-
modity arrivals and volumes offered, prices and financial flows are vital aspects of
the communication network that makes the initiative successful.

Thus, establishment of appropriate communication infrastructures brings the
benefits of a reduced number of intermediaries, and thereby, of improved margins
and better responsiveness of the supply chains.

9.9 Training

Training of personnel in different disciplines of agriculture is a pre-requisite to
improve effectiveness. This is mentioned here as a part of human resource capabil-
ity and the effectiveness of personnel in using the infrastructure currently available.
Educating farmers in agricultural technology will increase yield and land pro-
ductivity. This is core to agricultural production systems, especially in a country like
India, where farmers do not have adequate scope for learning and absorption of tools
and techniques through customary channels of the informal awareness networks.
More specifically, farmers and other operators in agribusiness require training in
logistical drivers, namely, operations of warechouses and regional distribution centres,
transport decision making and inventory decisions. Training is provided to personnel
involved in grading, handling, processing, storage and so on. According to a report
on Indian warehouse marketing, there are huge skill gaps in the warehouse sector.
Table 9.6 presents the profiles of the people employed in the warehouse sector in India.
It is estimated that by 2015, India will need approximately 35,000-40,000 ware-
housing managers. There are a few training institutes like the CII Institute of Logistics
and other specialized institutions that can train people in the managerial skills needed
to cater to relevant needs as Level 3 managers in the warehousing sector. A number
of private players use their own programmes, delivered by experts in the system, to
improve capabilities at Levels 1 and 2. The demand for Levels 1 and 2 would be in
large numbers, an issue that needs to be addressed to achieve growth in the long run.
The Ministry of Agriculture introduced special programmes for empowering
farm women, designed to train them to contribute equally towards agricultural
productivity. Farmers’ training classes are conducted periodically on various top-
ics at the local level through Krishi Vigyan Kendras and field demonstrations. The
farmer training programmes usually consist of training centres, vocational agri-
cultural schools, agricultural market level training for farmers, information and
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Table 9.6 Manpower Skill Sets for Warehouse Sector in India

Skill Level | Position Level | Qualification and Years of Experience

Level 1 Operators 10th and 12th class with/without any prior experience

Level 2 Supervisors Diploma holders/graduates with four to five years
of experience

Level 3 Managers Graduates with 8-10 years of warehouse industry
experience
Level 4 Trainers, Post-graduates with research degrees with
researchers conceptual and analytical skills to train, research
and policy and impact people and policies in the system
analysts

guidance centres, training of women in agriculture and farmer exchange pro-
grammes. The central government runs a scheme to promote agricultural develop-
ment by providing extension functionaries and farmers with information, training
and other extension support on a continuous basis to Union Territories and the
states of Goa and Sikkim (National Portal of India, 2011). The training programme
makes the farmers’ daily farming activities much easier. This also enhances produc-
tivity, which results in better profits. Besides these government programmes, the
public—private partnership (PPP) model can also be developed to foster research
and development in agriculture and allied sectors.

9.10 Investment

Most of the infrastructure connected to agri supply chains has been set up by the
government, as it involves huge capital outlay, lengthy conception phases, high
risk and low rate of return on investment. But at present, a lot of private venture is
increasingly engaged in building up agri supply infrastructures. “The eleventh Five
Year Plan emphasized the need for removing infrastructure bottlenecks for sus-
tained growth. Accordingly, it proposed an investment of US $500 billion through
a mix of public and private actors to reduce deficiencies in identified infrastruc-
ture sectors. The private sector is expected to contribute nearly 36% of this invest-
ment. During the Twelfth Plan period, investment in infrastructure is to go up to
50 lakh crore, with half of this expected from the private sector” (Union Budget &
Economic Survey, Appendices 9.2 and 9.3). The report on “Agricultural market-
ing infrastructure and policy required for internal and external trade for the XI
five year plan 2007-2012” outlines the investments proposed for the 11th five-year
plan; the details are given in Appendix 9.4. The government is implementing vari-
ous schemes and programmes to increase investment in the infrastructure develop-
ment in the agricultural sector.
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9.11 Conclusion

To conclude, India’s agricultural sector functions now in a new and competitive busi-
ness and social setting. In the present-day context, there is a necessity for reorienting
the views of the numerous players involved in providing infrastructure. The situation
presents enormous opportunities for investments if various interested parties work
in partnership and develop innovative models that not only address the problems in
India’s agri supply chain infrastructure, but bring about best agricultural practices
as well. Public and private players in collaboration, with the right policies, need to
play a crucial role in promoting investments in proper agri infrastructural facilities.
This increases the comparative advantages of the states and regions, thereby touch-
ing the potential for overall improvement of agri supply chains. Furthermore, this
transformation will bring enormous benefits to all the stakeholders from farmers to
end-users, including governments and other allied agencies. The agriculture sector
being the primary employer for India’s population, developments in infrastructure
could go a long way in improving the standard of living of the poor.
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Appendix 9.1

Infrastructure Required in the Wholesale Market

Core Facilities Platforms for automatic weighing
Auction platforms

Packaging and labelling equipment
Drying yards

Loading, unloading and dispatch facilities
Grading facilities

Standardization facilities

Price display mechanism
Information centres

Storage/cold rooms, offices
Ripening chambers

Public address system

Extension and training to farmers

Support Water supply

Infrastructure Power

Veterinary services

Sanitary facilities

Posts and telephones
Banking

Input supply and daily necessity outlets
POL

Repair/maintenance service
Office

Computerized systems
Rain proofing

Service Rest rooms
Infrastructure Parking

Sheds for animals
Market education
Soil testing facilities

Drainage
Maintenance Cleaning and sanitation
Infrastructure Garbage collection and disposal

Waste utilization
Vermi-composting
Bio-gas Production/Power

Source: Planning Commission. Report of the Working Group on Agricultural Marketing
Infrastructure and Policies Required for Internal and External Trade for the
11th Five Year Plan 2007-2012, 2007.
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