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From the Desk of The National President

Dear Members,

Greeting from National President!!

The significance of SCM was always known to common people. However Pandemic time has
created such an awareness regarding SCM that Supply chain has come in the forefront in the
National Agenda. IIMM fraternity had keenly observed our PMs Speech In June 20 wherein he
had several times mentioned regarding SCM.

Several Key branches of IIMM have remained consistently active by organizing several webinars
on various topics of SCM in the context of COVID-19. Foremost among them is Ahmedabad
Branch. Besides Ahmedabad, Mumbai, Pune, Chennai, Bangalore and several other branches
have conducted webinars covering important SCM topics. Recently Bangalore Branch conducted
series of paid webinars on Financial Management in International Trade, Incoterms 2020 and
Letter of Credit. Besides local participation, there were also NRI participation from Japan,
Malaysia, UAE, Oman and Nigeria. I take this opportunity to thank the Chairman of respective
branches who have made the best use of this opportunity and created visibility of IIMM.

AICTE has announced several important measures related to promoting the students to next
level, conducting examination, academic calendar for next academic session etc. for PGDMM
and PGDSCM&L the same is being circulated to all IIMM branches nationally. We are in regular
touch with AICTE regarding their various announcements and changes which may be announce
in near future. NHQ has recently completed online lecture series which was well appreciated
by all. We will ensure that our students receive all cooperation and support to pursue their
higher studies through IIMM. At the same time I also seek support from existing students to
widely propagate our courses and help IIMM to fill up the available quota of 800 students
collectively in our two PG courses viz. PGDMM & PGDSCM & L

Stay healthy and stay safe.

With Warm Personal Regards

Malay Mazumdar
National President, IIMM
Email: Malay_mazumdar@yahoo.co.in

mailto:Malay_mazumdar@yahoo.co.in
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From the Desk of  Chief Editor

Dear Members,

World is witnessing its most severe pandemic – Covid 19, of the century wherein crores (1.77 Crore) of people
have been affected and lakhs of people (more than 6 Lakh) have died. Seldom, there is any country, who remained
unscathed of the novel coronavirus disease (Covid-19). In addition to high and rising human costs, the protection
measures to control this disease are severely impacting economic activities worldwide.

India is no spare from the Novel Corona Virus (Covid 19) and in order to prevent rapid spread of Corona Virus,
Government, took series of steps including Nationwide Lockdown. The lockdown hit hard in the face of economy
irrespective of the sectors i.e. agriculture and allied, manufacturing, logistical & supply chain services and foreign
trade. Only, essential goods and services were allowed to operate. More than 70 % of economic activities in the
were non-operational and it is approximated that each day during the period of lockdown, India’s economy lost
Rs. 45-50, 000 crore.

Various measures like food for everyone, economic stimulus, 20 Lakh Crore package for MSME Sector etc. to not
only safeguard the lives of its citizens but also to ensure that MSME sector keeps floating during this tough
phase. This made, India’s fiscal deficit to reach $88.5 billion in the April-June quarter, 83.2% of the target for the
whole of the current fiscal year. The economy is forecast to shrink 5.1% in the current fiscal year, and 9.1% under
a worst-case scenario, according to analysts in a Reuters poll, its weakest performance since 1979.

Now, we are under the phases of Unlock as severity of the pandemic recedes and economic activities have resumed
in most of the states across the length & breadth of the country indicating early signs of recovery and its bouncing
back in the 2nd half of the current fiscal year. The projected growth for the Indian Economy in the next fiscal year
as per report of IHS Markit is 6.7%. IMF also predicted the growth rate of more than 6% in its World Economic
Outlook titled “A Crisis like No Other, An Uncertain Outlook”

Despite the negative short-term shocks from the pandemic, total foreign direct investment into India has remained
buoyant. Foreign direct investment by technology firms in the first seven months of 2020 has already reached
around $17 billion, boosted by the $10 billion new investment announced by Google in mid-July. Facebook,
Amazon, and Foxconn are among the other global technology firms that have committed large new investments
into India this year.

India’s foreign exchange reserves reach an all-time high of $522.63 billion and are fifth largest after China, Japan,
Switzerland and Russia. India’s foreign exchange reserves are equivalent to almost one fifth of the country’s GDP
and are considered to be enough to cover 13 months of imports. This is extremely significant for the nation,
especially in the wake of Coronavirus pandemic, which had a major impact on the Indian economy along with the
other world countries. 

Govt. has recently started various missions like Aatmnirbhar Bharat & Vocal for Local which clearly indicates the
intent of boosting the Domestic sectors. National Education Policy 2020 can prove to be a pathbreaking initiative
to nurture the Innovations through Quality Educational Institutions and producing highly skilled Workforce. If
things go hand in hand and united, we certainly, will be able to reach 5 Trillion Economy status by 2025.

(DR. M.K. BHARDWAJ)
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Introduction

Extensive efforts are being undertaken to reengineer
the agricultural sector world-wide. This is to meet
the growing demand arising from population

growth and increasing environmental impact from
climate change which is a deterrent to agricultural
productivity. [Thomasson, Santos and Basu (2016)]
India too, has accorded a high priority to agricultural
development as farmer suicidal rate has been a cause
for concern. The Prime Minister is desirous of ensuring
that farmers’ incomes double in the future. To achieve
this, the Mumbai based Centre for Environment &
Agriculture (Centegro) and the Tata Strategic
Management Group (TSMG) have urged the
government to step up exports. The government has
also been urged to launch the ‘Grow in India’ campaign
in tandem with the ‘Make in India’ campaign. [Gupta
(2017c)]

To enable larger volumes of exports, it is vital to address
the economic and quality aspects of agricultural output.
Effective supply chain management is therefore very
vital. Information Technology and big data & business
analytics could be powerful driving forces. The article
provides a brief perspective on these aspects.

Some of the important players in the agricultural supply
chain are suppliers of seeds, agrochemicals, cattle,
poultry, shrimp and fish feed, farm equipment; farms/
plantations; logistics service providers like transport
agencies, warehouses, ports and customers like retails,
food processing companies, manufacturers of ayurvedic
formulations, textiles and others. Sometimes, as
detailed later, a firm may be in more than one business.
Different players in the supply chain need to network
with one another through information sharing,
understanding each other’s business and requirements.
All  players are regulated and facil itated by the
government, financing agencies like banks, research
organizations, industry associations, consultants and
software suppliers. Startup firms have over the years
enhanced the effectiveness of several businesses. Some
startup firms (called agric startups) have supported the
agricultural supply chain extensively.

Part I provides a brief overview of some developments
in information technology that impact on the
agricultural supply chain and an introduction to

SUPPLY CHAIN MANAGEMENT IN AGRICULTURE:
PRACTICES, TRENDS AND POTENTIAL

DR. B. V. CADAMBI
MANAGEMENT CONSULTANT AND LIFE MEMBER- IIMM

bvcadambi@yahoo.com
PART I: ABOUT PLAYERS IN THE AGRICULTURAL SECTOR AND THEIR SUPPLIERS

startups. The article then provides a discussion on the
major suppliers of various inputs to the agricultural
sector and the agricultural sector itself. Specifically
suppliers of seeds, agrochemicals, animal food and farm
equipment and tools are major inputs to the agricultural
sector. Examples of firms in these sectors and their
activities and initiatives are discussed. The discussion
in Part II deals with the distribution network, customers
of agricultural output and the support organizations
to agricultural businesses.

Major Developments in the Agricultural Supply Chain
: Developments in technology promoted new
businesses and also reengineered existing businesses
extensively. In respect of agriculture, manufacturers of
farm equipment like tractors emerged and this helped
to automate farm operations and improve their
efficiency. Information technology revolutionized the
operations of several supply chains including that of
agriculture. Specifically, developments like Internet of
Things (IoT), Cloud Computing and Blockchain have
contributed extensively. Their potential in agriculture
is detai led later in this article. Broadly, the
developments could be categorized into two: Precision
Agriculture and Smart Farming.

WHATLS.COM defines Precision agriculture (PA) “as an
approach to farm management that uses IT to ensure
that crops and soil receive exactly what they need for
optimum health and productivity. The goal of PA is to
ensure profitability, sustainability and protection of
health”

Wikipedia states “Precision agriculture, satellite farming
or site specific crop management is a farming
management concept based on observing, measuring
and responding to infield and intra field variability of
crops”.

Nitrogen, for example is essential for crops like corn.
However, excess nitrogen does not produce good results
and adversely impacts the environment. Required
quantity of nitrogen should be based on the field
conditions and weather. An array of sensors enables
farmers to ascertain the existing environmental
conditions. Appropriate software could be used to
determine the optimum amount of nitrogen. [Byrum
(2016b)]

mailto:bvcadambi@yahoo.com
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Smart Farming is the deployment of IoT and cloud
computing to operate farms drawing on alerts like
inclement weather or diseases using smart devices like
sensors added on to farm equipment like tractors. Thus
humans are assisted by machines and machines may
even become autonomous. [Wolfert et. al. (2017)]

Thus, whereas PA addresses infield field variability,
Smart Farming extends further to incorporate real time
information and better manage operations.

Large volumes of data generated from every day
operations of businesses are referred to as Big Data.
The Mc Kinsey Global Institute (MGI) defines Big Data
as “databases whose size is beyond the ability of typical
database software tools to capture, manage and
analyze” [Mehrotra (2012)]

According to Wikipedia, “Big Data is a term for data
sets that are so complex that traditional data processing
application software is inadequate to deal with them.
Big data challenges including capturing data, data
storage, data analysis, search, sharing, transfer,
visualization, sharing, up-dating and information
privacy.”

Thus, Big Data is characterized by large volumes of a
variety of data and where the velocity of data
generation is astronomical.

Besides data such as weather and temperature, other
examples of Big Data in agriculture are market data and
benchmark data from other farms. Certain data like
temperature directly lend themselves for action when
feedback mechanisms are deployed. Sometimes
however, data need further analysis. For example,
algorithms assist in decisions such as crop protection
strategy.  [Wolfert et. al. (2017)]  Systematic use of data
is referred to as analytics.

Davenport and Harris (2007) define analytics as “the
effective use of data, statistical and quantitative
analysis, exploratory and predictive models and fact-
based management to drive decisions and actions.”

Applications of Big Data and Analytics in agriculture are
further detailed in subsequent discussion. Farmers like
some other business managers need awareness and
support to use Big Data and Analytics. Besides
consultants and possibly other players in the supply
chain, a new breed of entrepreneurs has offered
required support. They are referred to as start-ups.

Two definitions of Startups are cited below:

Wikipedia definition :  “A startup or start-up is a
company or a project initiated by an entrepreneur to
seek, effectively develop and deploy and validate a
scalable business model”

Investopedia definition : “The term startup refers to a
company in the first stage of its operations. Startups
are founded by one or more entrepreneurs who want
to develop a product or service for which they believe

there is a demand”

Start-ups in India are eligible for tax concessions for
certain periods of time. For this, Department of
Industrial Policy and Promotion, Government of India
has stipulated certain requisites in respect of upper
limits on annual turnover and years of existence. The
requisites however, are subject to revision. However,
one of the requirements is that such firms work towards
innovation, development, deployment or
commercialization new products or services driven by
technology or intellectual property. [Joshi, (2017)]

There are around 500 agri tech companies in India who
assist farmers in stepping up farm productivity. The
nature of support of different players however, varies.
Some examples of agri tech startups are cited later.
[Gera (2019a)]

Suppliers of Seeds :  Seeds play a vital role in promoting
agriculture and hence effective management of the seed
sector is equally critical. Extensive developments in this
sector have occurred over the years. Some of the major
International players include Syngenta, Bayer,
Monsanto and Dupont. Some players in India are Kaveri
Seeds, Nuziveedu Seeds Limited (NSL), Rallis, DCM
Shriram and Advanta. Since India has opened the sector
to FDI, Indian players have to compete with those in
China, Japan, Korea and other countries. [Joseph (2017)]
This section highlights the role of National Seeds
Corporation and briefly details the use of analytics at
Monsanto and Syngenta.

The National Seeds Corporation (NSC), a key arm of the
Ministry of Agriculture and Farmers Welfare undertakes
various activities for seed business to ensure agri-input
for agricultural production of food and nutritional
security in the country. A brief overview of some of the
activities of NSC is detailed below:

NSC is focused on systematic and scientific
multiplication of seeds and planting material and
production of Test Stock, Breeder Seed, Foundation Seed
and Certified Seed of various crops and making quality
seed available to farmers for increasing their production
and productivity; NSC is also involved in production of
Tissue Culture Plants of Banana and saplings of Citrus,
Guava, Ber, Pomegranate and Bael. Further, farmer
training programmes are being organized by showcasing
new technologies in the farms.

At farms, NSC has seed storage go-downs, seed
processing plants, water storage tanks (for preserving
water) and micro-irrigation systems (sprinkler, linear
and centre pivot for efficient water usage and
conservation). Every year, NSC is continuously
establishing infrastructure facilities at farms and other
units in a phased manner to have sustainable growth
and to improve quality of seeds.

Since 1963, NSC is involved in Distribution of Quality
Seeds. About 627 varieties of 80 crops are being made
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available to farmers. NSC has around 55000 acres of
land in its farms where parental lines of seeds are
produced. The foundation seed is also given to about
12,500 seed growers to produce quality certified seed
with the supervision of state seed certification agencies.
The company has more than 2500 dealers for sale of
its product. Through different Government schemes,
NSC is supplying Seed minikits and seeds of newly
released varieties of Pulses and Oilseeds to promote
cultivation of newly released high yielding varieties.
Participation in Exhibition, Melas, etc has enabled them
to create awareness about usage of quality seeds and
to showcase the latest technology in seed production
for the benefit of farmers. NSC also exports seeds to
Asian and African countries.

NSC plans to invest around Rs 360 crores till 2024-25
in CAPEX covering seed processing plants, storage go-
downs, micro-irrigation facilities, other infrastructural
facilities, farm machines, etc. With implementation of
ERP, NSC expects a revolution in seed industry as it will
have total control from initial production till seed
distribution. Seed traceability through QR code is going
to play a major role through which fake seed suppliers
will be eliminated in the country.

The company is focusing on production of pulses,
oilseeds, nutri-cereals, fodder and vegetables, keeping
in view the priorities of Government of India. Focus is
also being planned on climate-resilient varieties. To
ensure accurate seed availability in remote areas,
dealers’ appointments are being continuously planned.
To contribute to doubling farmers’ income, seed is being
made and will be made available at reasonable prices
so that input cost is reduced. [Pathak (2020)]

Analytics offer extensive promise for the seed producing
firms. This could be illustrated by the example of
Monsanto, an agrochemicals and agricultural
biotechnology corporation founded in 1901. Its mission
is to develop integrated solutions enabling farmers to
grow crops whi le using energy, water and land
efficiently. (In 2018, it was acquired by Bayer as part of
its crop science division)

Monsanto has used analytics extensively. For example,
analytic approaches helped to better understand, model
and predict the impact of genetics, environmental
conditions and agronomic practices on yield. This in
turn enables setting the production levels to match
requirements and operate in a sustainable manner.
Yield could be stepped up by planting a product in the
best zone within the existing areas, reducing yield
uncertainty and sometimes area of growth. [Jagarmulli
(2018)]

Monsanto operates in several countries. The Indian
subsidiary, Monsanto India Limited (MIL) is assisting
farmers to step up production. Specifically, a team from
MIL contacts farmers extensively to share improved
agronomic practices to enable the latter to optimize
yields.

Syngenta, a leading Swiss company in the seed and crop
protection industry too, developed analytics tools to
improve its distribution system [Comhaire and Papier
(2015)] and in decision making for creating commercial
varieties of soybean seeds. Specifically, analytics guides
in deciding which plant varieties to mate, which traits
to select for breeding and where, when and how to
evaluate varieties. These initiatives are expected to save
Syngenta more than $287 million dollars in product
development costs over a four-year period. Syngenta
won an award for this initiative from a professional
body. [Byrum et.al (2016)] The Indian operations and
initiatives of Syngenta are detailed in Part II.

Probably, seed manufacturers in India could also explore
the potential of analytics possibly by assimilating best
practices of international players. For example, NSC as
detailed earlier is planning to capitalize on its ERP
systems and also make large investments in operating
capacity. The potential for analytics could then be
significant.

Simi larly, through Public Private Partnership,
collaboration and CSR initiatives, seed manufacturers
could capitalize on hybridization for crops like rice, corn,
horticulture, which in India is currently on a low key.
This initiative would offer promise as hybrid seeds use
less water for cultivation as compared to traditional
varieties, can withstand diseases, insects, pests and
increased levels of water salinity. Yield levels rise and
farmers’ incomes consequently increase. [Narain,
(2020)].

Suppliers of Agrochemicals : Agrochemicals including
fertilizers, insecticides, fungicides, herbicides, plant
regulators and micronutrients are important inputs to
farms. Some players in this sector in India are UPL,
Rallis, Indofil Industries Limited, Crystal Crop Protection
Private Limited (CCPL) and Insecticide India Limited. A
brief overview of some players is detailed below.
Subsequently, the trend and initiatives to customize
supplies to specific market needs is discussed.

Coromandel International Limited, and CCPL, a 34-year-
old company produces several herbicides and fungicides
and expects to come out with a number of new patented
products of which 17 are already in the pipeline. The
products of CCPL served as substitutes for costly
imports and are offered in liquid, granulated and
powder form. Product quality also exceeded that of
China. CCPL also exports products to Africa, Gulf and
South East Asia. CCPL focuses extensively on R&D and
continuously updates farmers, dealers and the
marketing team on the latest developments through
an app called MINE, illustrating the scope and power
of Information Technology. Their mission is to
revolutionize agriculture through scientific farming
practices. [Seli (2017)]

Similarly Insecticides India Limited (IIL); one of the
fastest growing companies in the agrochemicals sector
produces a variety of insecticides, weedicides and
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fungicides for al l  types of crops. It has seven
manufacturing facil ities and a large network of
distributors and dealers. Also, a techno commercial
team of over 400 agro experts spread awareness
towards safe and judicious use of agro chemicals. By
producing in India and through extensive R&D, quality
products could be offered to farmers. In 2014, it entered
into a joint venture with OAT Agrio Co Ltd, a Japanese
company and also set up an R&D unit in Bhiwandi. This
is India’s first discovery centre to bring about new
agrochemical molecules.[www.insecticideindia.com]

In respect of fertilizers, the government in capitalizing
on Information Technology to enable ferti l izer
manufacturers to supply customized fertilizers to
farmers for crops like rice, maize, sugarcane and potato.
As a first initiative, The Department of Agriculture &
Cooperation under the Ministry of Agriculture and
Farmers’ Welfare promoted the scheme of Soil Health
Cards (SHC). The card which is provided to farmers
records the soil health. These data collected over a
period of time helps to assess how health is impacted
by land management. [www.india.gov.in]. Data are
collected using remote sensing technology. Based on
the quality of soil, customized fertilizers are offered to
farmers so that nutrition levels are balanced. Thus, site
specific nutrient is used to achieve cost efficiency. The
government has identified Nagarjuna Fertilizers and
Indo Gulf Fertilizers to produce customized fertilizers.
[Mohan (2018)]

Using Soil Health Cards, Pasal, a Bengaluru based start-
up provides real time updates using several kinds of
data via their farm sensors. Pasal works on micro-
climatic, solar intensity. These data collected every half
an hour or every hour is used to offer recommendations
to farmers based on disease and pest assessment and
irrigation information. Farmers are informed via mobile
app, SMS or WhatsApp in different languages. While
investments in sensors or equipment are needed, the
returns are commensurate. It enables low and timely
ferti lizer usage and increased productivity. [Gera
(2019b)]

Similarly, Coromandel International Limited through its
diversified portfolio of products and services is working
towards improving the farm yields. It is providing
customized recommendations based on soil fertility
and crop requirement, farm monitoring and farm
mechanization services.

Since manufacturers of insecticides and fertilizers
operate plants at several locations and transport their
produce to a number of distributors, use of analytic
techniques enable cost effective and reliable operations
of their production distribution networks. The scope
and application of such techniques are discussed in Part
II using the example of the dairy distribution system in
Quebec, Canada.

Suppliers of Animal Feed :  Suppliers of inputs to
farmers with cattle, poultry, shrimp and fish too have

played an important role in enhancing the productivity
of farmers’ operations and clearly constitute important
players in the supply chain.

Consider for example, Godrej Agrovet Limited,
(GOAGRO), a subsidiary of Godrej Industries. GOAGRO
is a diversified agri company with pan India presence
and operations spread across verticals. It comprises (i)
the crop protection business, where it is a dominant
player in plant growth regulators and triazole chemistry
(via its subsidiary Astec Life Science) (ii) palm oil, where
it enjoys leadership in India (iii) animal feed , amongst
the top players in cattle feed (iv) dairy (v) processed
foods. [Oswal (2019)]

GOAGRO is trying to improve productivity through a
better Feed Conversion Ratio by experimenting with
feed mixes, lower mortality rates through better farm
management practices and trying to improve
hatchabi lity and average weight gain. Simi larly,
Venkateshwara Hatcheries which is in the poultry
business also produces poultry vaccines, bio security
vaccines, poultry feed and equipment and soybean
extract. [Gupta (2017a)]

Since some of the operations of such suppliers include
growth of crops, these players could also use I.T and
analytics to enhance their business prospects and that
of other farmers.

Suppliers of Agricultural Machinery and Tools : In
agriculture, several machineries like sensors, drones,
robots, tractors, hand tools, power tools, hydroponic
machines, agro thrashers and sprinklers are used. Such
tools are used to mechanize certain tasks. Robots for
example, have been introduced for tasks like cultivation
and plant thinning for high value crops. [Thomasson,
Santos, Basu (2016)]. Some suppliers of agricultural
machinery are Terra Sentia, Agrobot, Mahindra &
Mahindra Tractors, Tractors & Farm Equipment Limited
(TAFE), Escorts and Agri Machinery, John Deere, Ayurvet
Limited and CNH Industrial.  Some examples of use of
agricultural machinery and tools together with their
manufacturers are detailed below:

Fasel, an agritech startup that is focused on horticulture
sells sensors for Rs 15,000 – 20,000 per hectare. Fasel
also deploys sensors in the fields. Besides readings for
soil texture, water retention, temperature, moisture
and weather prediction, it provides its solution via its
app at a cost between Rs 300-700 per month. Whatsapp
groups created in every state are working well and
farmers are able to cope with the technology. Farmers
use Whatsapp to trade and collect information on prices
from the mandis.

New technologies like drones are revolutionizing the
world of small holder farming. Drones can help identify
weeds, pests and diseases and localize applications of
agrochemicals. Farmers in China and South East Asia
have already started using drones. Significant benefits
will accrue to farmers once use of drones is approved

http://www.insecticideindia.com
http://www.india.gov.in
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for use in India. [Narain (2020)]

A robot named Terra Sentia that resembles a lawn
mower was developed by Girish Chowdhury, a U.S.
agricultural engineer who later stated a spinoff
company “Earth Science” to innovate and produce
robots. The robot navigates a field by sending out
thousands of laser pulses to scan the environment. It
measures the height of each plant, generates the most
detailed portrait possible of a field, from the size of the
plant, to the number and quality of the plant that will
be produced by the end of the season, so that
agronomists can breed even better crops in the future.
The robot can also measure stem diameter, leaf area
index and other parameters.

The data collected by the Terra Sentia is changing
breeding from a reactionary process to a more
predictive one. Using the robot’s advance machine
learning skills, scientists can collate the influence of
hundreds or even thousands of factors on a plant’s
future traits. This helps to identify the best yielding
plants and cut half the time needed to breed a new
cultivate from roughly eight years to just four. [Sheikh
(2020)]

TAFE, an Indian manufacturer incorporated in 1960 is
the third largest tractor manufacturer in the world and
the second largest in India. TAFE has 25% market in the
Indian tractor industry with annual sales of about 15000
tractors in the domestic and international market.
Besides tractors, TAFE and its subsidiaries are also in
the related businesses like farm machinery, engineering
plastics gears and transmission components, hydraulic
pumps and cylinders, etc. Its distribution network spans
1000 dealers. TAFE firm also has operations in Turkey
and China.

Through acquisitions, collaborations and R&D
initiatives, TAFE’s business has witnessed significant
growth. Its wide range of quality products enables low
cost operations for users. The products have met the
expectations of farmers and needs arising from farm
mechanization. The initiatives have won recognition
from the Department of Scientific and Industrial
Research.

Specifically TAFE’s products are widely known for
durability, fuel economy, productivity, ergonomics,
safety, and easy maneuverability. The R&D function has
been proactively instrumental in enabling the design
and development of advanced products and processes
to satisfy and exceed customer expectations.

TAFE has a Product Training Centre which offers training
in operations and maintenance of farm machinery and
tractors to around 10,000 people on an annual basis.
In addition, J-Farm, an adaptive research centre
established by TAFE offers support to the farming
community. Farmers in Rajasthan now use J-Farm
Services, a mobile app based aggregator platform to
hire tractors and modern machinery. The app offers a

fair and transparent rental process and ensures quality,
dependability and on-time delivery of farm solutions.
Together with physical Custom Hiring Centres, the J-
Farm has created a hub by which farmers gain access
to specialized equipment and knowledge of modern
farming practices. [www.tafe.com]

John Deere has enhanced its equipment capabilities to
draw on the power of big data. Specifically, in 2012,
they developed equipment that communicates with
one another and to owners, operators, dealers and
agricultural consultants. This helps farmers to enhance
productivity. Sensors in equipment enable farmers to
better manage their fleet by reducing downtime of
tractors. These together with historical and real time
weather data, soil conditions, crop features and other
data sets can assist managers in determining what
crops to plant and when and also when and where to
plough so that the best returns are obtained. [http://
datafloq.com]

As discussed later, acquaponic and hydroponic methods
of agriculture have gained popularity owing to the
scope to cope with soil infertility and water shortage.
The Ministry of Agriculture’s subsidy programmes have
in fact, encouraged farmers to invest in these lesser
known techniques, Ayurvet Ltd manufactures and
markets hydroponic machines. The company is helping
dairy farmers, educational institutes, corporate houses
and even gaushalas to set up hydroponics systems. It
is also working with NABARD for hydroponics projects
to set up paddy nurseries, where the seedlings can be
grown in 10 days compared with 30-40 days in
conventional methods. [Sally (2019)]

North Holland is a global brand of agricultural
machinery produced by CNH Industrial.  Its
headquarters is in Italy and it has operations in India
too. The company’s products include tractors,
harvesters, balers, seeding equipment, uti l ity
equipment etc. Through continuous developmental
efforts, products have been customized to the needs
of Indian conditions. For instance, harvesting machines
cause minimum damage and wastage of grains. Sugar
cane harvesting machines have offered benefits to
sugar mills besides farmers. The machines clean the
cane, remove trash and chop cane into pieces. Mills
therefore receive cleaner material with more sugar
content and without trash and hence their productivity
increases. North Holland therefore prides itself as being
a Complete Solutions Provider ’ rather than just a
tractor manufacturer. For the future, plans are to bring
technologies to users of farm products besides farmers.
[Bimal (2020)]

There is also scope for global sourcing. In response to
India’s ambition to promote the farmers’ community
and raise their income, the agricultural Embassy of
Netherlands, is exploring opportunities to increase
export of agricultural machineries and spare parts to
India. A Dutch delegation consisting of 17 top executives

http://www.tafe.com
http://
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of agriculture and food processing machinery
manufacturing companies came to participate in the
Global Potato Conclave 2020 in Gandhinagar. [F.E.
Bureau (2020)]

Exhibitions serve equipment suppliers an opportunity
to market their products. Farmers too, learn of the
latest technical developments. For example, Kisan Agri
Show is hosted at Pune every year. The 30th edition of
the expo in 2020 is expected to have participation of
over 700 exhibitors  and, over 200,000 farmers from
across India are expected to visit the fair over five days.
Exhibitors will display their products and services at
the expo. In addition, conferences, live demonstrations,
and theme arenas are planned. A B2B pavilion is
planned to initiate a business dialogue to bring new
technology and services to Indian Agriculture. Farmers
would be able to explore a far wider choice of
technologies, innovations and opportunities. They
would also be able to interact with technocrats and
scientists, as research and educational institutions will
display innovative thoughts and advance technologies
in agriculture at the show. [www.kisan.in]

Similarly, India Cold Chain show was held during
December 4-6, 2019. Over 250 exhibitors from China,
Italy, Germany and several other countries besides India
showcased their products, market trends and latest
technologies on cold storage, refrigerator, reefer
transport, packaging, etc.
[www.indiacoldchainshow.com]

The Agricultural Sector: The produce from the
agricultural sector in India has over the last couple of
decades included fruits, vegetables, dairy products,
poultry and fisheries rather than predominantly focus
on food and other crops. In fact, the former contributes
to about 50% of the country’s GDP. The inclusion of a
multi-seasonal product mix helps to cope with
problems arising from rainfall deficiency. Specifically,
in 2010-11 when there was a 20% deficiency in rainfall,
a fair revenue was generated. [Gupta (2017c)] The vast
spectrum of activities executed by the agricultural
sector is discussed with examples. The decisions
involved in operating the sector and some analytic
approaches are also cited.

An important decision in farming is the selection of the
mix for cultivation. A simple and yet powerful
illustration of this is the example of a decision by an
agriculturist, Renny Jacob in Kerala. Jacob decided to
discontinue growth of rubber as returns began to
diminish. Instead he opted to grow a fruit called
rambutan (like litchi grown in the north) which has
similar climatic and crop needs as rubber. Both yield
and revenue increased for the first few years but later
reduced owing to congestion that caused by congestion
and lack of space and light needed for branches. Jacob
cut down some trees to alleviate this problem which
again resulted in higher yield and consequently
revenue. Jacob also learnt and adopted best farming

practices, crop protection methods and harvesting
methods. Cultivation of rambutan is attractive as the
life span of a tree exceeds 100 years. Also, the fruit can
remain on the tree for around 20 days after it is ready
for harvest leading to a longer shelf life. The fruit is
now also grown in Karnataka and Central Travancore.
[Iqbal, (2017)]

Anil Kumar, founder of Samunnati, a financial services
provider focused in the agri value chain expressed that
agriculture is impacted by monsoon, pest and disease,
Hence diversification of livelihoods of rural households
in terms of farm, off farm and non-farm sectors is vital.
In respect of farm sector, since millets withstand the
vagaries of weather, its cultivation can be promoted.
This could be important as millets have great demand
in the market as super foods. [Bhatt, (2019)]

When the area under cultivation is large, it is, as stated
earlier, desirable to include a mix of crops. An analytic
approach has been developed for a farmer to enable
him to plan the mix of crops for cultivation in a given
area. Specifically, the methodology helps to determine
the number of hectares to assign to each of several
crops and determine the timing to execute the
operations involved like ploughing, sowing, harvesting
and others. While identifying a plan, it is required to
incorporate several uncertainties and restrictions. For
each crop there are uncertainties in respect of the yield
rate owing to uncertain weather conditions and the unit
selling price after harvest. Besides restriction on the
total area for cultivation, other restrictions exist.
Operations that are to be executed involved use of
limited available machinery and tools like tractors,
ploughs and others. The sequence of operations for a
crop is fixed and each had to be executed during specific
time periods. In addition, the farmer’s attitude to risk
had to be incorporated. This was owing to higher
variations in the revenue generated for certain crops
as compared to others as the impact of uncertainty in
yield and prices on revenue varied. The performance of
the methodology was tested using past data. It was
found that the revenues are more stable as compared
to that obtained by the farmer who selected the mix
based on judgment and experience. [Filippi, Mansini,
Stevanato (2017)]

Farmers also need to select an optimal mix of inputs,
possibly through technological up gradation. In Tamil
Nadu, empirical studies have enabled the estimation
of the technical efficiency of agricultural production at
the farm level. These studies have mainly focused on
rice, maize, cotton and sugarcane. Such initiatives are
also vital for crops like turmeric, as India produces 75-
80% of the world’s output and is the largest exporter
of turmeric in the world. Enhanced efficiency could offer
promise in respect of increased foreign exchange
earnings and higher incomes for farmers. While Tamil
Nadu is the top ranking turmeric producer in India, the
productivity is low. Louis and Joel (2010) therefore
conducted a study drawing data from 180 households

http://www.kisan.in
http://www.indiacoldchainshow.com
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in the North Western region of Tamil Nadu. The
objective was to assess the current efficiency standards
of the farms owned by these households so as to obtain
possible insights for stepping up efficiency using a
scientific approach “Data Envelopment Analysis” (DEA)

The 180 households considered included a marginal
farmer operating less than 1 hectare and others
comprised a mix of small, medium and large farms of
varied sizes. Farmers were of different ages and varied
periods of experience. While few were graduates, most
others completed school education. Thus, the sampled
households represented a heterogeneous mix.

Historically, productivity is defined as the ratio of output
to input, often expressed as a percentage. This may be
interpreted as the output per unit input. When several
inputs and/ or outputs are considered, weighted sums
of inputs and outputs are used. In this study, inputs
included the monetary expenses on seeds, labor,
machines, organic manure, organic fertilizers, pesticides
and post harvest operations. Turmeric produced
constituted the exclusive output and was expressed in
kilograms.

DEA indicated that the values of technical efficiency of
the 180 farms varied in the range 55- 95%,. Adoption
of organic farming was found play a major role for the
farm in the study that achieved the highest value. The
farmer operating that farm had undergone three
trainings on turmeric cultivation. It was felt that his
practices could be disseminated to others. Specifically,
others could step up the efficiency by 17%. [Louis and
Joel (2010)]

Besides enhancing the profitability of an agricultural
business, analytics is also useful in obtaining insights
needed to improve land valuation. Information from
remote sensing and satellite technologies provide real
time information on the chemical and biological
conditions of fields. These data along with models of
weather patterns, nutrient and resources availability
could be used to estimate the range of output of crops.
These estimates and data on economic factors like
commodity prices and taxes provide for more logical
approaches to land valuation. [Byrum (2017)].

Similarly, CropIn, a startup helps banks and insurance
companies to assess the creditworthiness of farmers
by providing digital solutions. For instance, CropIn uses
satellite imagery to create a crop signature that can be
used to assess crop damage and productivity. CropIn
also helps conduct field trials to determine crop
sustainability in the region and is working with a base
of 1.6 million farmers. These operations span 46
countries. The company provides food traceability by
assessing seed quality, ferti l izer use and other
parameters that help farmers meet requirements for
exports. [Gera (2019a), (2019b)]

The emergence of aquaponic and hydroponic methods
of farming has helped to alleviate problems of water

scarcity and soil infertility. The Wikipedia definitions of
the terms are as follows:

“Aquaponics refers to any system that combines
conventional aquaculture (raising aquatic animals such
as snails, fish, crayfish or prawns in tanks) in a synthetic
environment. In normal aquaculture, excretions from
the animals being raised can accumulate in the water,
increasing toxicity .In an aquaponic system, water from
the byproducts are broken down by nitrifying bacteria
into nitrites and subsequently into nitrates that are
utilized by the plants as nutrients. Then, the water is
circulated back to the aquaculture system.”

“Hydroponics is a subset of hydro culture which is a
method of growing plants by using mineral nutrient in
a water solvent.”

Some businesses that use the aquaponic and
hydroponic methods are detailed below:

- Red Otter Farms in Kotabagh village at the foothills
of Nainital grows several green leafy vegetables on
an one-foot bed of flowering water in a specially
designed 10,000 sq feet greenhouse at Red Otter
Farms. No soil is required and insecticides,
pesticides and fertilizers are not used. The nutrition
for plant growth comes from aquatic animals kept
in water tanks inside the greenhouse. The produce
is sold to Taj Hotel, Modern Bazaar and families in
South Delhi and Gurgoan

- Madhav Farms in Bengaluru operates a 20 acre
farm. About 14 varieties of leafy vegetables and a
range of assorted tomatoes, brinjals and French
beans are grown. Their principal customers are Big
Basket, Big Bazaar, the Marriott and Sheraton group
of hotels and occasionally Oberoi and Leela hotels
besides housing societies through Whats App
group. The produce is generally harvested early in
the morning and delivered through solar powered
refrigeration trucks the same afternoon.

- Ihe Dharmpal Satyapal Group, (DS Group) in the
NCR popularly known for Rajanigandha Pan Masala
has been cultivating roses and jasmine in
hydroponics farming since 2015 to cater to its
captive need of essential oil. Recently, it launched
the Nature’s Miracle Brand of vegetables, which are
being cultivated in an eight acre farm 30 kms from
Delhi by using hydroponics. Around 11000 kg of
fruits and vegetables, including snaky cucumbers,
cherry tomatoes, bell peppers and strawberries are
sold every month. Food retailers like Food Hall, Le
Marche and others are selling these branded
veggies.

While investments are needed to operate such systems,
the returns are very high. The farmer recovers the
investment in 2-3 years owing to savings in cost of feed,
land and labor. [Sally (2019)]
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As the examples illustrate, a captive market_ retail or
people are required and quick sales is vital owing to
the limited shelf life of produce.

The agricultural sector, as stated earlier has also focused
on poultry products besides crops. The poultry sector
overall has grown at 5-6%.  Broiler production has
grown at 8%. The tempo is expected to continue owing
to micro and macro-economic factors. The per capita
egg consumption has increased from 30 to 60 per
annum and chicken from 400 grams to 3 kg. Poultry
business however, is subject to volatility as demand is
seasonal and is also impacted during festive periods.
Also, soybean and maize serve as poultry feed and their
levels of production is a determinant of poultry
business. High vulnerability to disease is also an
impediment to the business.

However, a double-digit growth is being registered due
to favorable socio-economic conditions and increasing
penetration of Quick Service Response chains. Mr.
Raghav Rao, M.D. of Kohinoor Hatcheries, Hyderabad
expressed that the industry is now more organized and
mature and has a well-defined business model to
leverage various developments in terms operational
scale and adoption of technology. The industry is trying
to adjust and face inherent challenges.

Poultry farming involves breeding and raising chicks for
various purposes. Breeding farms hatch and raise
poultry for sale to other farms. Breeding farms rear
chickens for their meat, procuring day-old chicks (DOCs)
and keeping them for around six weeks. Layer farms
keep hens to produce eggs. Another category of
operators, which can be loosely termed as integrators
(primarily corporates) keep breeding stocks and
operate hatcheries and commercial broiler farms. There
has been a trend towards integration in the broiler
industry which has helped increase production, set up
an efficient base, understand risk factors such as
fluctuation in feed availability and its prices, variable
and inconsistent consumption pattern. These
integrators are large corporates and MNCs l ike
Venkateshwara Hatcheries, Pune; Sugana Group,
Coimbatore, Godrej Agrovet, Skylark group in the north,
CP group, Thailand (agro industrial & food business)
etc. Companies like VH and Sugana have a presence
across the entire spectrum of the value chain. These
companies normally enter into a contract farming
arrangement across the entire spectrum of the value
chain. Under this arrangement, the integrator provides
extension and advisory services (EAS), supplies the
DOCs, feed, medications, veterinary supplies and
implements (such as water dispensers, feeders etc.) as
may be required. The integrator also bears the
marketing responsibility (risks) and the expense
involved in transportation (to and from the farm).

The contract farmer provides his labor and space for
the shed and other related services or equipment that
may be required. Since the integrator makes a major

part of the investment, he is the owner of the movable
stocks while the farmer’s role is that of a caretaker. The
farmer receives a predetermined fixed price in the
contract as well as incentives for outperforming in
respect of various parameters such as the feed
conversion rate, mortality of the birds, etc. However,
penalties are levied if there are shortfalls on any agreed
upon criteria. This system is beneficial to farmers who
do not have make capital investments, are assured of
regular income, not impacted from fluctuations in the
selling process, get price insurance and protected from
intermediaries. This has attracted several farmers in the
small to medium category to enter the poultry business
to supplement their income without too many risks.
About 70% of the Indian poultry business is under the
integration model.

The growth of the poultry sector has also led to the
growth of the feed sector where several large companies
have played a key role. One of the largest animal and
poultry feed producers in the world, CP group of
Thailand has also created a substantial base in India
with multi location feed production facilities. The
company has also forayed into the packaged food
business in India, with a new chicken processing plant
in Chittoor, AP. Since feed constitutes a big chunk of
production costs, several players are working towards
sustainable business models.

The processing segment has been a laggard; only 4% of
the total poultry is processed. Due to limited cold chains
and other infrastructural related facilities, any change
in supply-demand dynamics and input price variations
gets prominently reflected on the realization of farmers
at the farm level as well as at the retail level.

Effective processing would lead to an efficient supply
chain owing to the reduction in the volatility arising
from fluctuation in price and poultry consumption. The
industry has thus far focused on productivity
improvement. Efforts are now needed to enhance
distribution infrastructure and increase value additions
to operate efficient supply chains.

The per capita consumption of poultry products is lower
than the global average although it is a source of
protein. This is expected to change both with the
changing demographics and increasing income. This
would lead to the growth of the industry. [Gupta
(2017b)]

Thus, diverse activities are undertaken by the
agricultural sector. Efforts to modernize the sector
through technological up gradation and better
management practices could lead to significant
payback.

Conclusions  : Both the agricultural sector and suppliers
to the agricultural business need to and in fact, do play
an important role in the development and
reengineering of the sector. The initiatives lead to
payback to all the players. These initiatives should be
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ongoing. Part II of the article deals with players whose
operations span activities post agricultural production.
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Business process improvement developed from the
prospective logistic improvement, lean
management, quick response management,

Theory of Constraints, is on reducing time in supply
chain, applied at a strategic level.

Theory of constraints, is a methodology identifying, the
most limiting factor, that stands in the way, achieving
goal, systematically improving until it does not become
a limited factor in supply chain.

Supply chain main objective in theory of constraints is
used in the best way to achieve the necessary goals,
reducing operating expenses, reduce inventory, and
increase the infrastructure in supply chain.

Supply chain approach to Theory of Constraints varies
according to the requirement of the problem; the
difference is focusing the problem in the same condition
in supply chain. Theory of constraints drives to find the
lacuna, while the concepts of lean management focus
on the continuous improvement.

Supply chain collaboration among many firms that are
individually operating, are unable to provide effectively,
satisfaction to customers in supply chain, with the lack
of awareness, about the existence of Theory of
Constraints, along with the supply chain, preventing
for going into collaboration, with organizations. This
must be realized by applying the theory of constraints,
approach to overcome the difficulties of realizing the
potential, benefit in supply chain, as it is able to expose
the inherent features in theory of constraints in supply
chain, to establish a good collaboration in supply chain.

Supply chain contributing to the benefit of large scale
manufacturing organization, using the Theory of
Constraints, that have limited performance, in the
organization, mainly in the areas of production,
distribution, the supply chain, have to necessarily
identify, what is to eliminated, but with the help of
Theory of Constraints. The unique approach that help
the organization to achieve the significant reduction in
finished goods, raw materials, at various levels in supply
chain, and if it is identified that the items are stock
out, any excess in distribution, would be completely
avoided to be taken into stock, and make sure that there
will a drastic reduction in the availability of the items,
whether the possibility of increase, or decrease in
inventory levels in supply chain.

Supply chain effective inventory replenishment
method, implemented in supply chain, is found to be
one of the key success factors to achieve low inventory
maintaining high customer delivery performance of the
Theory of Constraints, is ideally suited to get the
solution improved in a multi-dimension method for

organization in supply chain.  The methodology is to
concentrate on critical issues that maintain inventory
availability, for consumers to hold enough stock, in
order to cover the required demand, during the time it
takes to replenish the necessary stock in supply chain.
The performance is to be implemented in the
organization to bring reduction in inventory,
transportation cost, increase the forecasting accuracy,
and build good customer service in supply chain.

Supply chain in its ability to enhance the response, the
capability, to supply chain using the best technology,
aims to strengthen the forecast speed up information.

Supply chain can mitigate change in the accuracy of the
forecast from the organization, on the future sales, but
if the sales volume is found to be lowest in the
distribution warehouse, the accuracy of having higher
stock may be the forecast has to be conducted at each
of the sales point of the organization.  It is become
necessary to maintain the forecast at of the each
distribution warehouse or centre, in order to determine
better sales based on the forecast, with necessary
inventory to be placed at every sales point. In supply
chain, with an orderly rule to replenish the stock level,
and to maintain the necessary Theory of Constraints’
the movement of stock, becomes a must in supply
chain.

Theory of Constraints’ have certain proposal: 1,
Inventory required should be available within the source
of necessary supply chain, not to deliver the product
to the organization immediately, by the time the
procedures are completed, warehouse should maintain
stock, not to deliver the products to the required
organization, as and when the products are received
from the manufacturers, wholesalers in supply chain.
2. Sales point at each warehouse should store enough
inventories, related to the replenishment of the stock.
3. Each warehouse sales point should necessarily make
the replacement according to sales, replenishing the
items, with quantities of goods sold in supply chain. 4.
In order to monitor the conditions it is necessary to
maintain Buffer stock mechanism, to be prepared for
the contingency if there is a sudden spurt in sales
volume, resulting in low inventory, then it is necessary
to have Buffer stock, which becomes applicable for
replenishment of stock in supply chain.

Supply chain theory of constraints covers the areas of
operations, production, and management, Make or
Order conditions, Make or Availability of the products
in Project Management, distributions, supply chain
integration, inventory management, reverse logistics,
Just-in-Times, delivery, storage, with distribution to end-
user, pick-n-pack items, track-trace materials, products,

mailto:vid_shy@yahoo.com
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finance, measurement, sales, development of market,
offers to  manage people, stakeholders, strategy, the
tactics of developing of the organization.

Supply chain organization is to make profit; any activity
in supply chain that does not make profit is not utilizing
the resources, the time as each of these system
envisaged in supply chain is liable to have a constraint,
that have to challenge in the current state of business
practice, as its location with the resources, suppliers
knowledge competencies, in which absence of the
system could produce unlimited of profits. The
identification of exploitation of constraints with its
bottleneck remains a focus on Theory of Constrains to
get closer to be known as its performance objectives in
supply chain.

Theory of constraints is one of the most important
theories which were made to attend to the problems,
in an organization, which include distribution,
engineering, finance, marketing, sales, strategy, change
management, which was considered as thinking
process applicable for solving problems in supply chain.

Supply chain revenue concerning the use of utility
earning through the production, distribution of power,
services, that provides  the necessary infrastructure,
to the customer, with a combination of transmission
and distribution. It becomes necessary in supply chain,
when the power gets generated, has the liability to
increase the capacity, as and when required, while
trying to grow on the customer base, as this would
create a high volume of capacity, bringing back to the
customer the required capacity, which is able to satisfy
one part of the goal, to make profit, as this may not be
guaranteed, on the high return of investment, through
the Theory of Constrains, to achieve the goal of the
utilities, focusing on the asset management, which will
again focus on increasing efficiency.

The basic Theory of Constraints is to identify the system
of constraints, which help the organization to remove
the constraints, thereby helping them to advice the
overall organization objective. The constraints can be
a machine, human resources process, or procedure
which restricts throughout the system. Theory of
Constraints management technique is used to identify,
exploit subordinate, and elevate the constraints in
some of the organization, which becomes the main
objective of the organization to achieve the ultimate
goal in supply chain.

In supply chain theory of constraints is applied in
distribution, marketing, as the mechanism, makes it
possible to analyze, the systems, to identify, remove
constraints, which becomes an obstacle, presenting the
organization achieving goals, as constraints include, the
bottlenecks, in critical situation have the weakest link
in supply chain.

Implementation of Theory of Constrains should be
made possible to induce cost of material flow allocation
to an appropriate stock, with different links, within the
supply chain, with the application of suitable stock,
replenishment on the basis of the cost optimization in
supply chain.

In the era of competitive supply chain the difficulty of

overlooking the profitability performance, of the overall
supply chain performance in supply chain is tend to
implement a procedure which is beneficial to the
performance of supply chain. Supply chain should focus
on cost minimization, leading to the poor quality, which
ultimately leads to poor performance in supply chain.
In order to improve the performance bringing in new
innovative ideas, better improvement solutions, in
supply chain with the help of Theory of Constraints
improvement program to enhance the supply chain
performance. Theory of Constraints main approach is
to focus on constraints to resolve the problems in
supply chain.

Theory of constraints is considered to be an overall
subject on the concept of management, the
performance of the organization in Theory of
Constraints, identifies constraints the ups and downs,
in production, suggesting systems, suitable methods
to manage the constraints, eliminate the calamities, in
supply chain.

Theory of Constraints, implementation, resulting in
reduction inventory levels, reduction in transportation,
lead times, costs, improved forecasting, accuracy
leading to better consumer service. In supply chain
proper implementation of Theory of Constraints result
in a positive outcome of increased output, reduced
inventory levels, reduction in operations expenses,
Theory of Constraints helps in improving production
efficiency.

Procurement in supply chain is considered a great part
in the organization, the crucial role in making sure that
the required components, raw materials, are procured,
made available at the plant, so as to see that the
products is not affected. Supply chain procurement has
different requirements patterns, different suppliers,
different lead times, Theory of Constraints is considered
to be helpful in the functional areas, tries to find the
major drawback, which helps to take the right action
for the critical item procured . Supply chain is
considered to be the best by the production methods
adopted on which the focus should be on the entire
chain of suppliers, aligned so as is to be considered to
be not shifting, if one supplier is found to be weak, the
whole disruption, can mishap the end consumer. Supply
chain with inappropriate information network, can also
deter supply chain for efficient responsive in supply
chain, with seamless flow of information among the
limits, essential, delays in order request between the
stakeholders of the chain, internal or external can affect
planning in supply chain.

In supply chain the process of replenishment in the
process the Theory of Constraint is the speed at which
the material should move through the system in order
to avoid necessary blockages, delay, being out of stock,
the size of the inventory is considered to be important
that is required, the finished goods, so as to have an
on-time delivery supply chain. Replenishment in Theory
of Constraints is considered to be most important,
remarkable contribution for improving performance in
supply chain.


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PROCUREMENT PERFORMANCE INDICES (PPI’S)
SN PANIGRAHI, PMP, PROJECTS, LEAN SIX SIGMA,

GST & FOREIGN TRADE CONSULTANT & TRAINER
snpanigrahi1963@gmail.com

Performance Measurement is generally defined as
Regular Measurement of  outcomes  and  results,
which generates reliable data on the Effectiveness

and Efficiency of Performance.

Performance indices  are  derived based on  the  trade-
off between a constraint and the free variable.
Performance Index is a measurable value that
demonstrates how effectively a company or functional
department is achieving key business objectives.

Procurement Performance analysis sets its focus on
Measurable Parameters to Gauge Performance of
Procurement Functions. Procurement Performance
Indices (PPI’s) presented here are used to assess
progress in achieving pre-established procurement
performance goals and targets in the three major
groups of Quality, Delivery, Cost (QDC).

Accordingly, there are three broad categories of indices.

 Quality Performance Indices (QPIs)
 Delivery Performance Indices (DPIs)
 Cost Performance Indices (CPIs)

Some of the major Performance Indices for each of the
QCD are discussed below.

Quality Performance Indices (QPIs): These indices
identify performance of goods or services using certain
attributes to improving level of quality.

Products and services of low quality would affect an
organizations product quality which might add
additional costs. Quality Performance Indices (QPIs)
Metrices sets quality standard such as percentage of
rejections. Some of the Quality Performance Indices
(QPIs) are shown here.

Delivery Performance Indices (DPIs): Delivery
performance provides an indication of how successful
the supply base is at providing products and services
to the concerned stakeholders to improve delivery as
well as continuity of supply. These metrics are most
important in the measurement of performance of the
procurement function and are important for
organizations, as late deliveries might affect supply
chain continuity, early deliveries can result in higher
operational/Inventory costs. The goal is to have lower
number of errors against the requested time frame for
deliveries. Deliveries that are on time helps to Maintain
continuity, improve inventory management which leads
to cost savings. Some of Delivery Performance Indices
(DPIs) are shown below:

mailto:snpanigrahi1963@gmail.com
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Cost Performance Indices (CPIs): These are measures
of the efficiency of expenses spent and also
effectiveness of the procurement function on cost
related aspects like actual cost spend and savings etc.

One of such Indices is Measuring the percentage of
managed spend against total spend on purchases for
external products and services. Managed spend can be
calculated as the sum of all  spend run by an
organization. Goal of these Indices are to have more
spend standard procedures, thereby saving on costs.

Similarly Reducing Consumption to determine if it’s
necessary, an organization can exclude things that they
can they can do without or substitute, for example the
reduction of travel expenses by deployment of video
conferencing. Consolidation of spend hidden costs can
arise if specifications are harmonized or Standardized.

Some of Cost Performance Indices (CPIs) are

These indices also serve as KPIs (Key Performance
Indicators) to gauge performance of Procurement
personnel. Procurement KPIs are management tools
designed to monitor procurement department
performance and help meet goals, strategies and
objectives. The primary goal of every procurement
organization is keeping the procurement sustainable
and constantly looking for ways on how to improve
the procurement processes and performance. Some of
these Indices may be used by procurement functions
by suitably modified as per the individual
organizational requirements.

The article can be Viewed on SlideShare @ Below Link
https://www.sl ideshare.net/SNPanigrahiPMP/
procurement-performance-indices-ppis-measures-to-
improve-performance-by-sn-panigrahi
Also can be Viewed on YouTube @ Below Link
https://www.youtube.com/watch?v=JlcnU3V6jKM
To get Time to Time Updates on SCM, Procurement,
GST, Foreign Trade, Projects, Lean & Six Sigma etc Pl
Subscribe to Below YouTube Chanel
h t t p s : / / w w w . y o u t u b e . c o m / c h a n n e l /
UCVZScNa_leR8XbYINEwTFwQ/videos.
---------------------------------------------------------------------------

GUIDING PRICIPLES OF PROCUREMENT
Procurement is the business function concerned with
Sourcing and Acquiring (Purchasing) the goods and
services from an external source to support the
operational activities that are vital to an organization
in accordance with the quality, quantity and timeframe
at the best price with applied risk management control.
Procurement Objectives are generally represented in
10 R’s as shown below :

Procurement is involved in supplier selection,
evaluation, negotiation, contracts sign off and awarding
business to suppliers and usually have control over large
sums of money that an organization spends. When
interacting with suppliers, procurement should treat
them in fair and unbiased manner. Therefore, Ethics play
a major role in procurement and are considered more
important in conducting business that helps in
establishing a long-term relationship and goodwill with
suppliers and sustainable image in the public. It’s not
only for Organization as a whole, but also reflects
individual Procurement Professionals who earns a
reputation within an industry, as Brand Stamping.

Failing to abide to ethical practices can lead to immoral
and illegal practices such as bribery, favoritism, illegal
sourcing etc. and any such unethical behavior will have
a negative impact on the brand image of the
organization and individuals.

Procurements are Conducted based on certain Guiding
Principles which establish the Fundamental Norms,
Rules, or Ethics that represent what is desirable (values)
and affirmative of the profession and help to determine
the rightfulness or wrongfulness of the actions.

https://www.youtube.com/watch?v=JlcnU3V6jKM
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Commodities Days’s Index Prev. Index Week Ago Month Ago
Index 3255.3 3179.9 3198.5 3034.5
Bullion 8559.9 7943.7 7931.1 6463.0
Cement 2547.5 2547.5 2547.5 2547.5
Chemicals 1642.5 1642.5 1768.6 1785.9
Edible Oil 2102.3 2101.6 2082.4 2006.6
Foodgrains 2279.0 2279.4 2283.4 2438.1
Fuel 2963.5 2963.5 3072.0 3042.8
Indl Metals 1919.0 1919.0 1919.0 1918.9
Other Agricom 2384.0 2380.3 2376.7 2403.8
Plastics 1631.0 1631.0 1631.0 1625.9
Source: ETIG Database dated 6th August, 2020

COMMODITY INDEX

These Guiding Principles are based on certain Values and in fact are more explicit than values, and are meant to
govern action.

The principles are intended to guide the professional practice of procurement. Of course, no statement of principles
can anticipate all situations that arise in the practice of procurement. However, principles are not just guidelines
for action when something goes wrong or when a dilemma is found. Rather, principles should proactively guide
the behaviours of professionals in everyday practice.

The principles are broadly intended to cover all levels and variations of procurement.

Procurement Operations shall be carried out in accordance with the basic principles. These principles are intended
to set the standard of practice for procurement professionals. Some of Standard Practicing Principle are stated
below:

Tags: Government  Policy

Kindly Refer to Privacy Policy & Complete Terms of Use and Disclaimer.
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In India, we have appx 70 crores of Micro Small and
Medium Enterprises.

In fact MSME is the largest employer in the country
and next only to Agriculture.  Even the Govt. of India
and other State Govt. Industries   come only after
MSME.  Particularly presently Start Up companies are
also joining MSME sectors.

Govt. of India is giving lot of fillips to MSME.  Just to
define them, they are classified as Manufacturing
Enterprises and Enterprises rendering Services.

Micro:  Investment in Plant and Machinery or
Equipment not more than Rs. 1 crore and Annual
Turnover not more than Rs. 5 crores.

Small:  Investment in Plant and Machinery or
Equipment not more than Rs.10 crores and Annual
Turnover not more than Rs.50 crores.

Medium: Investment in plant and Machinery or
Equipment not more than Rs.50 crores and Annual
Turnover not more than 250 crores.

There are various schemes such as

1. Prime Minister Employment Generation
Programme and other credit support schemes.

2. Development of Khadi, Village and Coir
industries.

3. Technology Upgradition and Quality Certifiction.
4. Marketing promotion scheme
5. Entrepreneurship and Skill Develoipoment

Programme
6. Infrastructure Development Programme
7. Scheme of Surveys, studies and Policy Research.
8. National SC-ST- Hub.
9. Scheme of Information, Education, and

Communication.

Now MSME is the growth engine of New India. The total
No. of MSME are MICRO. 60,32,100. SMALL.7,28,516.
Medium. 28,611.  While Maharashtra has highest
MSME 11,04,189/-

The Govt. of India has taken several measures to
strengthen the MSME with an allocation of $1Bn.
MSME SAMPARK is a digital platform that connects
MSME technology Centre trainees/students and
recruiters. MSME SAMBANDH is a portal to help
monitor the implementation of the public procurement
policy for MSME.  The annual procurement of goods
and services from MSME by the Central Public Sector
Enterprises is appx. $4 Bn.2.

MSME is the backbone of developing our country INDIA.
The sector contributes to 45% of India s total Industrial
Employment, 50% of India s total Exports and 95% of
all industrial units of the country and more than 6000
types of products are manufactured in these industries.
When these Industries grow, the economy of the
country grows as a whole and flourishes.  MSME are
agile in volatile global market.

Insufficient resources & lack of skill required to design,
build, and managed Supply Chain.  Without sound
understanding of currency fluctuations, trans-border
transactions and associated costs struggle to compete.
Strategic alliance with core suppliers are very beneficial
like larger companies.

At present due to COVID 19 and subsequent Lock Down
all MSME are under serious problem al round.  High
interest, liquidity crunch is hitting MSME.  The retail
sector, which employs 46 million people in the country,
is stated to be, one of the most affected sectors.  As
many as 12 million retailers across the country
transacts  business worth Rs.5000  Cr per day.  Now
with 2 months of Lock Down, the sector has become
severely impacted with majority of them are not in a
position to pay salaries to their employees, rent their
landlords.  Many lack the working capital to restart their
business.  In Karnataka alone, estimated 1.5 lakhs
MSME s are facing distress.  According to MSME
Minister, Centrl and State Govt. Owe more than 5 Lakhs
crores to MSMEs and clearing this pending bills alone
can help them a great deal at this juncture. The Finance
Minister has been urged for providing direct financial
grants to MSME by paying 50% of the salaries of their
employees for at least 3 months.  This will help these
units survive and  benefit labor by achieving dual
purposes stimulating the economy in multiple ways.

As I was reading New Paper, Banks have sanctioned
loans of over Rs.79,000 crores to 19 lakhs MSMEs of
which Rs.35,000 crores have already been disbursed.
As a part of ATHMA NIRBHAR BHARATH (Self-reliant
India) package, the Govt. had last month announced
its plan for Rs.3 lakhs crore as an additional credit in
MSMEs and small businesses. Such enterprises were
eligible to receive upto 20% od their existing borrowing
as additional loans at interest rates which were capped.
The intervention by Govt. for MSMEs hae been gaining
rapid traction.  Ubder the emergency credit Kline backed
by a Govt guarantee, Banks from public and private
sectors have so far alredy sanctioned loans worth over
Rs.79,000 crores as of June 2020 of which more than
Rs.35000 crores has already been disbursed.

This has helped 19 lakhs MSMEs restart their businesses
post the lockdown.  I also read that Finance Ministry

A TREATISE ON MSME IN INDIA
DR. C. SUBBAKRISHNA

FORMER NATIONAL PRESIDENT - IIMM
csubbakrishna@yahoo.co
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has sanctioned Rs.1.14 lakh crore loans under their
newly formed (ECLGS) Emergency Credit Line
Guarantee Scheme. For MSME sector reeling under
economic slowdown caused by COVID 19 pandemic.
This scheme is  the biggest fiscal component od the
Rs.20 lakhs crore “ATHMANIRBHAR BHARATH ABHIYAN’
package announced by the Finance Minister Nirmala
Sitharaman earlier.  Under this scheme

Public Sector Banks have increased the loan
disbursement.  At the same time, Private Sector Banks
have also increased.

In Global uncertain & complex business environment
SCM is life line of all MSME which is the backbone of
Indian economy.

As stated earlier, 68 billion in India which is the largest
employers next only to Agriculture in India, because
India is bsicallky Agricultural country. Hence MSME s
are  Engine for job creation. Promote Business
Ownership & Entrepreneurial skills.

With the Lock Down in force, 30% MSME units are yet
to resume operations.  Many industries, especially in
the manufacturing sectors has slowly started operating
in second shift in last few days to service Export orders.
Further Lock Down wii destroy the morale of the
Management and workers as per MSME Industry
Association.

Right now Pune, Chennai, and Delhi have social lock
down but Industries are allowed to operate with
adequate safeguards.

In regards to SCM challenges, it is necessary to conduct
1. MDP programs through professionals.
2. Training programs for skill worker
3. Effective dealings with Govt. agencies.
4. Easy credit availability & Bank loan.
5. Use of better technology to manage transaction.
6. Efficient procurement from producers.
7. Branding the products.
8. Investment in R & D and product development.
9. Better storage & use of modern IT practices in

Logistics and storage.
10. Imports and Exports knowledge.

Import is referred to as purchase of goods from
overseas countries. In India present import trade is
governed by Foreign Trade Policy 2015-2020 of Govt.
of India. Policy is common to all 125 WTO member
countries.  Imports have been liberalised. All items are
freely importable except regulated.

A. Freely importable
B. Restricted.
C. Prohibited.
D. Canalised.

Just to familiarize the process, the following are the
cycle and guidelines.
a. I E C NO. IS A MUST.
b. RFQ TO GET ALL TERMS.
c. IMPORT LICENCE IF  REQUIRED.

d. FOREIGN EXCHANGE .
e. PLACING CONTRACT.
f. PAYMENT TERMS.
g. FOLLOW UP.
h. RECEIPT OF DOCUMENTS.
i. CUSTOMS CLERANCE.
1. Import Licence will have FE copy and Customs copy.
2. Importer has to pay as per agreed terms and

currency.
3. Banks are authorized to release Foreign Exchange.
4. All payment terms are through Bank only.
5. Advance Payment through Bank against Bank

Guarantee.
6. Partial advance and balance on receipt of goods

against documents.
7. 100% on receipt and acceptance goods.
8. Documents thru Bank.
9. Thru Letter of Credit.
10. Parties involved are Traders, Issuing Bank, Advising

Bank, Confirming Bank, Negotiating Bank.
11. Contract copy given to Bank to check documents.

One set to consignee.
12.  Documents are a. Bill of Lading or Airway Bill or GC

Note in case of Land Locked Countries..c.
Commercial Invoice. d. Certificate of Origin. e.
Inspection Certificate f. Insurance Certificate.
g.Guarantee/Warranty Certificate.

However, there are few problems to MSME like
adequate funds will not be available when required.
Banks ask for various documents.  Competition from
MNC is more whose products may be at lower prices
at good quality. Infrastructure problems. Non-avilability
of raw materials.  Non-availability of advanced
technology etc.,

As mentioned earlier, the sector contributes to
economic development of the country such as
employment

generation in rural and urban areas.  Govt has been
continuously striving in making MSME more vibrant.
The sector accounts for about 45% of Industrial output.
40% of total exports are from MSME sectors.

There are modern technology being used by MSME and
particularly we find even service sectors like Software
and other services are now included in Start Up
companies.

In one of my Training Programs in Bangalore on Supply
Chain Challenges and MSME, there were good no.
employees/Officers/Managers who are dealing
sourcing, purchase, stores and logistic areas.  Out of
about 40 participants 20 were the owners of MSME
who said that Purchasing is the area where their
maximum money is spent and hence they themselves
are handling Purchasing and related activities.

This article is mostly based on my experience WITH
MSME companies and few data are collected from
Ministry of MSME.


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IMPROVING COMPETITIVE EDGE IN
CONSTRUCTION INDUSTRY –  7 C’S APPROACH

NITIN ATHAVLE, AGM- SUPPLY CHAIN, RACHANA LIFESPACES
EC MEMBER IIMM PUNE.

athnit2@gmail.com

Today’s business type: Covid 19 has changed the
world economics to a large extent. The biggest job
creator industry itself faced the challenge of acute

shortage of labor for the first time in history.
Immediately after the lockdown was declared, all the
site activities have come to a grinding halt. This includes
government as well as private projects.
 An analysis made by KPMG has estimated loss due

to corona virus to the tune of Rs 30 thousand crore
per day.

 This pandemic has led to curtail down the
investment in construction industry by 20-25%
approximately.

 The loss is not just restricted to the Construction
industry, but also to the entire economy as well.

 As per Economic times the construction industry
alone employs 12% out of the total working
population.

 CREDAI has indicated in May the estimated loss
would be around 1Lakh Crore.

 This loss has badly affected the ongoing projects
with a backdrop of labor reverse migration.

To estimate the losses in monetary terms for the impact
of corona virus pandemic on construction industry still
l ies a challenge. Apart of economic losses l ike
disinvestment, unemployment, pay cuts, the industry
has to also overcome few major challenges like loss of
business opportunity, high level of uncertainty, dismal
business, sudden change in priorities of the customers
(prolonging the purchase of properties or outright
cancell ing the bookings), diversion of funds
(Government funds now getting diverted to health care
sector) and so are the major challenges for the next
few months or for a year or two. This has resulted in
loss of jobs, pay cuts, and increased working man hours
to the work force, and other professionals engaged into
this industry.

The real pain: The workers who migrated from the cities
to their home towns suffered a lot during this pandemic
phase. Lakhs of workers left the cities & migrated to
their respective villages also suffered during the journey.
Many of them got stuck at relief centers. Projects which
are under development have been badly hit with a
projection of further delay of four to six months for
completion. Here it becomes more important to
understand that every delayed day is going to add up
additional interest cost on working capital loans taken.
This anyhow will be borne by the contractor or
developer himself. Revised operating norms, safety
measures, social distancing, demand for specialized
equipment and specialized materials all adding further
add as disruptions to the supply chain in this industry.
On the back drop of reverse migration skilled workers
available at work places or sites may demand a wage
rise by 20 to 25 percent, which itself will again be
monetary burden on account of developer. The material
supplies have either stopped or getting delayed due
non availability of transport vehicles or shortfall of
drivers. The contractors are continuously facing the
challenge of mobilizing the resources. The work force,
plant & machinery, and the systems are idle which in
turn is adding to the losses. The sales and sales revenue
has been a major hit dropping it to more than 40% to
42%. The outstanding payment got defaulted on and
such numbers got increased and widespread, resulting
many construction companies are facing bankruptcy.

7 C’s Approach
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