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PREFACE
Biotechnology is a frontier area in science & technology having significant
commercial applications in healthcare, agriculture, process industry and service
sectors the world over. India is in an advantageous position to harness the
potential of biotechnology due to its unique strengths such as availability of
technical expertise, skilled manpower, rich bio-resources and progressive
government policies. The country is also rapidly emerging as a major market for
biotech products. The small scale sector is expected to play a major role in the
growth of biotech industry.
The present document contains information on technical and general
aspects

of

management

of

biotechnology

projects

such

as

biofertilizers,

biopesticides, enzymes, micropropagation, organic farming, medicinal plants
extraction,

immunodiagnostics,

prawn

culture,

prawn

hatchery,

pearl

aquaculture, nutraceuticals and solid waste management for biotech products.
The document contains a brief product description, salient features of the
technology, market potential, process details, project cost and elements of
projects economics. The inputs in the preparation of the industry profiles came
from commercially successful entrepreneurs in those areas.
This document has been put together by Biotech Consortium India Limited
(BCIL) in association with EKTA Incubation Center (WBUT) under the guidance of
Department of Biotechnology (DBT) and Development Commissioner, Small Scale
Industries (DCSSI), Government of India to create awareness about the
management of biotechnology projects among the prospective entrepreneurs.
Biotech Consortium India Limited (BCIL) is a company promoted by DBT
and the all India financial institutions with the objective of facilitating accelerated
commercialization of biotechnology. BCIL engaged in technology transfer, project
consultancy, information dissemination and manpower training related to
biotechnology.
BCIL had identified and has access to technologies for all the projects.
Intending entrepreneurs may approach BCIL for progressing further on the
selected projects through technology transfer, preparation of feasibility reports,
detailed project reports, assistance in obtaining financial assistance, regulatory
facilitation and turnkey implementation.

Ekta Incubation Centre is a spin out of West Bengal University of
Technology. The center has been established to harness the advantages of
Incubation and Innovation in the region comprising of the states of West Bengal,
Orissa, Bihar, Assam & the North Eastern States. It is also trying to create a
partnership between industry and academia. Ekta Incubation Centre is helping
marginal farmers through training in value addition to locally available agriculture
products and educated youth through training in different aspects of emerging
technologies

like

Information

Technology

and

Biotechnology.

For

the

management module of this document, we acknowledge the help rendered by
The School of Management at WBUT and South Asian Management Technologies
Foundation.
It is hoped that this document will be helpful to entrepreneurs in getting a
basic understanding on management of biotechnology business.

Dr. Purnima
Sharma
Executive Director & CEO
Biotech Consortium India Limited

1. IPR ISSUES IN BIOTECHNOLOGY
"Intellectual property" refers to those ideas that can be considered
"owned" by an individual or company and are therefore protectable under the
law. The intent of intellectual property law is to encourage innovation by giving
the creators of new ideas ample time to profit from their ideas and recuperate
their development costs. In theory, ones intellectual property is protected under
the law from the moment you create it, assuming someone else hasn't created it
first (and even then in some circumstances). However, making the case in court
may be very difficult if all you have to go on is your own records. Intellectual
property registration exists so that you can make an official record of your ideas
and more easily protect them should a conflict ever arise.
IPR are largely territorial rights except copyright, which is global in nature
in the sense that it is immediately available in all the members of the Berne
Convention. These rights are awarded by the State and are monopoly rights
implying that no one can use these rights without the consent of the right holder.
It is important to know that these rights have to be renewed from time to time
for keeping them in force except in case of copyright and trade secrets. IPR have
fixed term except trademark and geographical indications, which can have
indefinite life provided these are renewed after a stipulated time specified in the
law by paying official fees. Trade secrets also have an infinite life but they don’t
have to be renewed. IPR can be assigned, gifted, sold and licensed like any other
property. Unlike other moveable and immoveable properties, these rights can be
simultaneously held in many countries at the same time. IPR can be held only by
legal entities i.e., who have the right to sell and purchase property. In other
words an institution, which is not autonomous may not in a position to own an
intellectual property. These rights especially, patents, copyrights, industrial
designs, IC layout design and trade secrets are associated with something new or
original and therefore, what is known in public domain cannot be protected
through the rights mentioned above. Improvements and modifications made over
known things can be protected. It would however, be possible to utilize
geographical indications for protecting some agriculture and traditional products.
The different forms of IP are summarized below:
a. Patent
The patent system is so designed as to balance the interests of
inventors and the interests of the general public. The word patent, or
letters patent, also denotes the document issued by the relevant
government authority.

A patent is an exclusive right granted by the State for an invention
that is new, involves an inventive step and is capable of industrial
application. It gives its owner the exclusive right to prevent or stop others
from making, using, offering for sale, selling or importing a product or a
process, based on the patented invention, without the owner’s prior
permission. A patent is a powerful business tool for companies to gain
exclusivity over a new product or process, develop a strong market
position and earn additional revenues through licensing.
Not every new product or research outcome qualifies as an
‘invention.’ And it’s not enough just to have created an ‘invention’ to be
eligible for a patent. It has to be an invention that passes certain legal
tests – the tests for ‘patentability.’ So the patent law of most countries
includes three basic criteria for determining whether a claimed invention is
eligible for a patent. These are termed the conditions for ‘patentability.’
The TRIPS Agreement expresses these conditions in a way that is now
widely used in national laws. TRIPS specifies that patents should in
principle be available for any inventions, whether products or processes,
provided that they are:
new (or ‘novel’);
involve an inventive step (or are 'not obvious'); and
are capable of industrial

application (or have 'utility').

These requirements were only spelt out in a fully international treaty
for

the

first time in the TRIPS Agreement, but they were already

common to almost all national patent law in some form, and overlap with
the underlying definition of ‘invention.’ These requirements have been
applied in one way or another over centuries of patent law, in order to limit
the application of patents to those particular kinds of invention which have
the potential of introducing a tangible benefit to society.
b. Copyrights
Copyright relates to artistic creations, such as poems, novels, music,
paintings, and cinematographic works. In most European languages other
than English, copyright is known as author’s rights. The expression
copyright refers to the main act which, in respect of literary and artistic
creations, may be made only by the author or with his authorization. That
act is the making of copies of the literary or artistic work, such as a book,

a painting, a sculpture, a photograph, or a motion picture. The second
expression, author’s rights refers to the person who is the creator of the
artistic work, its author, thus underlining the fact, recognized in most laws,
that the author has certain specific rights in his creation, such as the right
to prevent a distorted reproduction, which only he can exercise, whereas
other rights, such as the right to make copies, can be exercised by other
persons, for example, a publisher who has obtained a license to this effect
from the author.
The copyright is the expression of the authors ideas that is protected
rather than the ideas themselves e.g. if an author makes am expose to his
ideas on how to build a machine, the copyright he has in his expose when
published in the form of an article in a review will not prevent a third party
from using the authors ideas to build such machine hut the copyright will
protect the author against the reproduction of copies of his article without
his consent. As for the invention, ideas it does not enjoy copyright
protection but may be protected on other grounds of the industrial
property context.
In Indian context, copyright is a right, which is available for creating
an original literary or dramatic or musical or artistic work. Cinematographic
films including sound track and video films and recordings on discs, tapes,
perforated roll or other devices are covered by copyrights. Computer
programs and software are covered under literary works and are protected
in India under copyrights.
Copyright covers the following:
(i)

Literary, dramatic and musical work. Computer programs/software
are covered within the definition of literary work.

(ii)

Artistic work

(iii)

Cinematographic films, which include sound track and video films.

(iv)

Recording on any disc, tape, perforated roll or other device.

c. Trademark
A trademark is a sign, or a combination of signs, which distinguishes
the goods or services of one enterprise from those of another.

Such signs may use words, letters, numerals, pictures, shapes and colors,
as well as any combination of the above. An increasing number of
countries also allow for the registration of less traditional forms of
trademark, such as three-dimensional signs (like the Coca-Cola bottle or
Toblerone chocolate bar), audible signs (sounds, such as the roar of the
lion that precedes films produced by MGM), or olfactory signs

(smells,

such as perfumes). But many countries have set limits as to what may be
registered as a trademark, generally allowing only signs that are visually
perceptible or can be represented graphically. A trademark is a sign used
on goods or in connection with the marketing of goods. The trademark
may appear not only on the goods themselves but also on the container or
wrapper in which the goods are sold. When used in connection with the
marketing of the goods the sign may appear in advertisements, for
example in newspapers or on television, or in the windows of the shops in
which the goods are sold.
In addition to trademarks identifying the commercial source of
goods or services, several other categories of marks exist. A trademark
used in connection with services is called a service mark. Service marks
are used for example by hotels, restaurants, airlines, tourist agencies, carrental agencies, laundries and cleaners. All that has been said about
trademarks applies also to service marks.
Broadly, a trademark performs the following four main functions. These
relate to the distinguishing of marked goods or services, their commercial
origin, their quality and their promotion in the market place:
to distinguish the products or services of one enterprise from those of
other enterprises. Trademarks facilitate the choice to be made by the
consumer when buying certain products or using certain services.
to refer to a particular enterprise, not necessarily known to the
consumer, which offers the products or services on the market.
is used, so that consumers can rely on the consistent quality of the
goods offered under a mark.
to promote the marketing and sale of products, and the marketing and
rendering of services.

The owner of a registered trademark has an exclusive right in respect of
his mark. It gives him the right to use the mark and to prevent
unauthorized third parties from using the mark, or a confusingly similar
mark, so as to prevent consumers and the public in general from being
misled. The period of protection varies, but a trademark can be renewed
indefinitely on payment of corresponding fees. Trademark protection is
enforced by the courts, which in most systems have the authority to block
trademark infringement.
d. Industrial Design
An industrial design, in general terms, is the ornamental or aesthetic
aspect of a useful article. This aspect may depend on the shape, pattern or
color of the article. The design must have visual appeal and perform its
intended function efficiently. Moreover, it must be able to be reproduced
by industrial means; this is the essential purpose of the design, and is why
the design is called industrial. In a legal sense, industrial design refers to
the right granted in many countries, pursuant to a registration system, to
protect the original, ornamental and nonfunctional features of a product
that result from design activity. Visual appeal is one of the main factors
which influence consumers in their preference for one product over
another. When the technical performance of a product offered by different
manufacturers is relatively equal, consumers will make their choice based
on price and aesthetic appeal. So in registering their industrial designs,
manufacturers protect one of the distinctive elements that determine
market success.
By rewarding creators for their effort in producing new industrial
designs, this legal protection also serves as an incentive to invest
resources in design activities. This is why industrial design laws usually
only protect designs that can be used in industry or that can be produced
on a large scale.
Design as per the Indian Act means the features of shape,
configuration, pattern, ornament or composition of lines or colours applied
to any article - whether in two dimensional or three dimensional or in both
forms - by any industrial process or means, whether manual, mechanical

or chemical, separate or combined, which in the finished article appeal to
and are judged solely by the eye; but it does not include any mode or
principle of construction or anything which is in substance a mere
mechanical device.
e. Protection of IC layout design
The question of the type of protection to be granted to the layout
design or topography of integrated circuits is relatively new. Although
prefabricated components of electrical circuitry have been used for a long
time in the manufacture of electrical equipment (such as radios), largescale integration of a multitude of electrical functions in a very small
component became possible as a result of advances in semiconductor
technology. Integrated circuits are manufactured in accordance with very
detailed plans or layout designs.
f. Geographical Indication
A geographical indication is a sign used on goods that have a specific
geographical origin and possess qualities or a reputation that are due to
that place of origin. Agricultural products typically have qualities that
derive from their place of

production and are influenced by specific local

factors, such as climate and soil.
Whether a sign functions as an indication is a matter of national law
and consumer perception. Geographical indications may be used for a wide
variety of agricultural products, such as "Tuscany" for olive oil produced in
a specific area of Italy, or “Roquefort” for cheese produced in a certain
region of France. The use of geographical indications is not limited to
agricultural products. They may also highlight particular qualities of a
product, which are due to human factors found in the place of origin of the
products, such as specific manufacturing skills and traditions. That place of
origin may be a village or town, a region or a country. An example for the
latter is Switzerland or Swiss, which is widely perceived as a geographical
indication for products that are made in Switzerland, in particular for
watches.
An appellation of origin is a special kind of geographical indication,
used on products that have a specific quality that is exclusively or
essentially due to the geographical environment in which the products are

produced.

The

concept

of

geographical

indication

encompasses

appellations of origin. Examples of appellations of origin which are
protected in states party to the Lisbon Agreement for the Protection of
Appellations of Origin and their International Registration include “Habana”
for tobacco grown in the Havana region of Cuba, or “Tequila” for spirits
produced in particular areas of Mexico.
Geographical indications are protected in accordance with national
laws under a wide range of concepts, such as laws against unfair
competition,

consumer

protection

laws,

laws

for

the

protection

of

certification marks or special laws for the protection of geographical
indications or appellations of origin. In essence, unauthorized parties may
not use geographical indications if such use is likely to mislead the public
as to the true origin of the product. Applicable sanctions range from court
injunctions preventing the unauthorized use, to the payment of damages
and fines or, in serious cases, imprisonment.
g. Protection of undisclosed information
The protected subject matter is information lawfully within the
control of a natural person or legal person that is secret that has
commercial value because it is secret and that has been subject to
reasonable steps by the person lawfully in control of the information, to
keep it secret. Secret is defined as “ secret in the sense that it is not , as a
body or in the precise configuration and assembly of its components
known

among or readily accessible to persons within the circles that

normally deal with the kind of information in question.” Undisclosed
information, generally known as trade secret / confidential information,
includes formula, pattern, compilation, programme, device, method,
technique or process. Protection of undisclosed information is least known
to players of IPR and also least talked about, although it is perhaps the
most important form of protection for industries, R&D institutions and
other agencies dealing with IPRs. Protection of undisclosed information /
trade secret is not really new to humanity; at every stage of development
people have evolved methods to keep important information secret,
commonly by restricting the knowledge to their family members. Laws
relating to all forms of IPR are at different stages of implementation in

India, but there is no separate and exclusive law for protecting undisclosed
information / trade secret or confidential information. The Contract Act of
1872 would however cover many aspects of trade secrets.
A trade secret is a valuable piece of information with the essential
requirement that the information be treated as such, i.e. as a secret. The
value of a trade secret resides in the fact that competitors or other
interested parties do not have access to it. Therefore, a trade secret must
be kept secret so that no one could, with out the consent of the owner,
acquire it. Trade secrecy is basically a do-it-yourself form of protection.
You do not register with the government to secure your trade secrets. The
only way to acquire it with out the consent of the owner would be through
devious or unlawful means. The owner has the exclusive right to use /
exploit a trade secret as long as it remains a secret. As a result,
theoretically speaking, the term of a trade secret could be indeterminate or
infinite. It is said that the trade secret of Coca-Cola still has not entered
the public domain despite the fact that the common ingredients of CocaCola are known. A chemical composition falling in this category need to be
protected through a trade secret rather than patent which is a publicly
known document. It is usually said that the term of the trade secret
relating to a machine tool is only as long as the organization keeps it
internal secret. The moment the product is in the market, many people will
know how to copy the product and the moment the product is copied the
trade secret associated with the copied aspects will no longer remain valid
and secret, hence the protection will be lost and the term of the protection
will be over. By and large this would be true for design features but trade
secret can be maintained about say, composition of materials used and the
process conditions adopted for manufacturing.
CRITERIA FOR PATENTABILITY IN INDIA
Biotech inventions relating to genetic and biological materials need to fulfill
the patentability criteria such as novelty, inventive step, industrial application as
other patentable inventions; but along side special disclosure requirements and
deposit of biological material are necessary and this information needs to be
emphasized for filing biotech patent applications.

(a)

Patentable Biotechnological inventions
Patentable biotechnological inventions include biological material
isolated from its natural environment or produced by means of a technical
process with industrial application / function.
Mostly biotech inventions are based on nucleic acids - DNA (ESTs,
SNPs, cDNA, markers), RNA sequences (antisense, siRNA / RNAi); proteins
(polypeptides,

epitopes,

antigens,

proteomes),

biopharmaceuticals;

GMO’s, host cells, stem cells, cell lines; vectors (e.g., viruses, plasmids,
phages, transposons); transgenic animals / plants; diagnostic kits,
pharmaceutical compounds; nucleic acid methods, gene expression, gene
profiling, pharmacogenomics, drug discovery, screening; genomics and
sequencing software, robotics, proteomics and high throughput screening
technology platforms, gene chips and microarrays; nanotechnology,
industrial biotechnology inventions and the list still goes on.
Across the world there is still a lot of speculation and debate
regarding the patentability and non-patentability of biotech patents.
Despite public opposition and ethical debates, the modern scientific
approach and fast pacing technology have helped in evolving patentability
guidelines in biotechnology. Many countries like USA, EU, Japan etc., have
passed their own draft rules and guidelines regarding patentability subject
matter in biotechnology.
(b)

Non Patentable Biotechnological inventions
Non-Patentable biotechnological inventions include the human body,
at the various stages of its formation and development, and the simple
discovery of one of its elements, e.g: sequence or partial sequence of a
gene; Plant and animal varieties; Essential biological processes for the
production of plants or animals (u/s 3j); Invention wherein commercial
exploitation would be contrary to ordre public or morality, uses of human
embryos for industrial or commercial purposes (u/s 3b); treatment of
human or animals, processes for cloning human beings, processes for
modifying the germ line genetic identity of humans or animals, somatic,
gene and germ line cell therapy (u/s 3i); method of agriculture or
horticulture (u/s 3h); Mere discovery of a new property and new use of a

known

substance

(u/s

3d);

Mere

admixture

(u/s

3e);

computer

programme (u/s 3k).
(c)

Protection of new plant varieties
Plant and plant varieties, and parts thereof; Essential biological
processes for the production of plants are excluded from patentability in
India. The Government of India has enacted the Protection of plant
varieties and farmers rights act, 2001, which would provide protection to
the new plant varieties and rights to farmers.

(d)

Types of patents claims in Biotechnology include:
1. Product claims:
a. Manufactured product or
b. Composition of matter (Eg., plant, animal, genes, recombinant
gene products) Or
c. Product described in terms of function (e.g., codes for xxx
protein), properties (e.g., purity level of known materials),
structure (e.g., its nucleotide sequence), Or
d. Product by process
2. Process claims:: How to make or use the product
3. Use: Method of treatment (not patentable in India u/s 3(i)).

(e)

Special disclosure requirements:
Disclosure of origin and the source of “genetic resources” are some
of the special disclosure requirements. They are necessary in order to
determine the origin and source of the genetic material at the time of filing
patent and to avoid exploitation of genetically diverse regions in the world
and indigenous tribes.

(f)

Deposit of Biological Materials:
Under the Budapest Treaty for the International Recognition of the
Deposit of Micro-organisms 34 International Depositary Authority (IDA)
have been established around the world. The authorized IDA in India is
Microbial Type Culture Collection and Gene Bank (MTCC), located at
Chandigarh.
What to deposit

Self-replicating biological materials which may be directly selfreplicating (GMO’s, bacteria, viruses, cells, cell line, seeds) or
indirectly self-replicating (viruses, plasmids) may be deposited.
Why deposit
Deposit is mandatory to aid disclosure, viability of biological
material and accessibility to others.
MATERIAL TRANSFER AGREEMENTS

Scientists often create useful materials, and it is common practice among
academic scientists to share such materials with each other, in order to replicate
results or to facilitate new research. These useful materials may contain
commercially valuable intellectual property. The transfer of materials between
universities and research groups at other organizations is an important aspect of
scientific cooperation. A Material Transfer Agreement (MTA) is a contract that
governs the transfer of tangible research materials between two organizations.
MTAs are signed between the organization providing the material (Provider) and
the organization receiving the material (Recipient), when the recipient intends to
use it for his or her own research purposes.
Biological materials, such as reagents, cell lines, plasmids, and vectors, are
the most frequently transferred materials, but MTAs may also be used for
other types of materials, such as chemical compounds and even some
types of software. MTAs are needed whenever transferring or receiving
materials. Some of the important issues to be negotiated are intellectual
property rights, indemnity clauses and publication rights.
There are three types of MTAs most common at academic institutions:
(a) transfer between academic or research institutions,
(b) transfer from academia to industry, and;
(c) transfer from industry to academia.
The

various

issues

involved

in

Material

transfer

agreements

are

Confidentiality, Delay in publication, Use of materials in sponsored research
projects, Definition of material, Loss of control of intellectual property, Conflicts
with existing agreement.

Industrial MTAs may contain obligations that conflict with obligations in a
preexisting agreement. Also, the material may be used in conjunction with a
separate material received under another MTA. These situations could result in
granting two or more parties conflicting rights to the same invention.
PATENT COOPERATION TREATY
The

Patent

Cooperation

Treaty

is

an

agreement

for

international

cooperation in the field of patents. It is the most significant advancement in
international cooperation in this field since the adoption of the Paris Convention
itself. It is, however, largely a treaty for rationalization and cooperation with
regard to the filing, searching and examination of patent applications and the
dissemination of the technical information contained therein. The PCT does not
provide for the grant of “international patents”. The task and responsibility for
granting patents remain exclusively in the hands of the patent Offices of, or
acting for, the countries where protection is sought (the “regional Offices”). PCT
is a special agreement under the Paris Convention open only to states, which are
also party to the Paris Convention. The PCT does not compete with but, in fact,
complements the Paris convention.
The Treaty makes it possible to seek patent protection for an invention
simultaneously in each of a large number of countries by filing an "international"
patent application. Such an application may be filed by anyone who is a national
or resident of a Contracting State. It may generally be filed with the national
patent office of the Contracting State of which the applicant is a national or
resident or, at the applicant's option, with the International Bureau of WIPO in
Geneva. If the applicant is a national or resident of a Contracting State which is
party to the European Patent Convention, the Harare Protocol on Patents and
Industrial Designs (Harare Protocol), the revised Bangui Agreement Relating to
the Creation of an African Intellectual Property Organization or the Eurasian
Patent Convention, the international application may also be filed with the
European

Patent

Office

(EPO),

the

African

Regional

Industrial

Property

Organization (ARIPO), the African Intellectual Property Organization (OAPI) or
the Eurasian Patent Office (EAPO), respectively. The international application is
then subjected to what is called an "international search." That search is carried
out by one of the major patent offices appointed by the PCT Assembly as an
International

Searching

Authority

(ISA).

The

said

search

results

in

an

"international search report," that is, a listing of the citations of such published
documents that might affect the patentability of the invention claimed in the
international application. At the same time, the ISA prepares a written opinion
on patentability. The international search report and the written opinion are
communicated by the ISA to the applicant who may decide to withdraw his
application, in particular where the said report or opinion makes the granting of
patents unlikely. If the international application is not withdrawn, it is, together
with the international search report, published as by IB. The written opinion is
not published. The procedure under the PCT has great advantages for the
applicant, the patent offices and the general public:
(i)

the applicant has upto 18 months more than he has in a procedure
outside the PCT to reflect on the desirability of seeking protection in
foreign countries, to appoint local patent agents in each foreign
country, to prepare the necessary translations and to pay the national
fees; he is assured that, if his international application is in the form
prescribed by the PCT, it cannot be rejected on formal grounds by any
designated Office during the national phase of the processing of the
application; on the basis of the international search report or the
written opinion, he can evaluate with reasonable probability the
chances of his invention being patented; and the applicant has the
possibility during the international preliminary examination to amend
the international application to put it in order before processing by the
designated Offices;

(ii)

The

search

considerably

and

examination

reduced

or

work

virtually

of

patent

eliminated

offices

can

be

thanks

to

the

international search report, the written opinion and, where applicable,
the international preliminary examination report that accompany the
international application;
(iii) Since each international application is published together with an
international search report, third parties are in a better position to
formulate a well-founded opinion about the patentability of the
claimed invention.
There is no such thing as a ‘world patent’. The PCT process is perhaps the
nearest patent application at the national level, and requires one to interact with

the patent authorities responsible for any country where one wants patent
protection. The PCT simply provides a streamlined process for the patent
application process in many countries simultaneously. After the PCT international
phase, applicants must comply with the patent laws in each of the countries in
which patent protection is sought. The PCT addresses some of these problems
and provides an alternative system that simplifies the initial steps in gaining
international patent protection. This system is only available to nationals or
residents of those countries which have acceded to the Patent Cooperation Treaty
can file international applications which automatically designate all PCT countries,
including countries party to regional patent systems, such as the European
Patent Office.
NEED FOR IP PROTECTION
It is well known that various forms of IP are the best means of protecting
technological assets. We are living in technologically hypnotized times, where
today’s technology may soon be superseded by an improved one Industries are
our national assets and backbone of Indian economies. It will be the protection of
IP as a long-term panacea and strategy that will prevent these industries from
becoming vegetating and non-performing (infructuous) assets.
IP protection is essential for:
Helping orient future research and development projects.
Stimulate creativity and bolster indigenous inventive activities.
Recognition to inventors in terms of legal rights for a stipulated period.
Apprehend infringement and help to enhance ethical practices in
society.
Protection to investors for their capital invested in the venture.
Deter

competitors/mercenaries

from

plagiarism

or

hijacking

of

company’s knowledge base.
Achieve competitive advantage in the open market.
Realization

of

the

value

of

invention

in

terms

of

fiscal

benefit/advantage.
Enhance the market prestige of the product and the company.
Create a corporate niche through trademarksTM and brand equity.
Fast-forward industrial development and resultant economic leap of the
country.

ROLE OF PATENTS
In the wake of the post-WTO regime, the importance of patents is globally
recognized. Of all the vital information available in the public domain, more than
90% is latent in the patent literature. Patents represent an incomparable source
for the history of technology, less of the technology of a given era than of the
generation of technology for the coming era.
The legal, economical and technological facets of a patent, give them an
eminent role to play in technological and industrial development of a country18.
Patents are weapons that are both offensive and defensive as a right to property.
Here, the alphorism ‘Forewarned is forearmed’ is absolutely true. The publication
of patents, as a counterpart to the monopoly it affords, constitutes an element of
scientific and technical information and enables them to be used in the following
ways:
(a)

Patents as technological and industrial development indicators
Patents are filed in a specific country only when there is a potential
for manufacturing the product and an economic leverage is envisaged in
that country. The leitmotif for patent application is that the invention could
be reproduced by industry of that country. This connotes that the nature of
the invention will determine whether protection will be sought in some
countries and not in others. The number of applications for patents in a
specific branch of industry (sector) and for a given country is an indicator
of the development of that country in such a field. Another reason is that
the country constitutes an important market for the subject matter of the
patent, knowing well that it is not in a position to manufacture itself.

(b)

Patents as yardsticks of innovative capacity
The capacity for innovation can be studied either in respect of an
undertaking or in respect of a specific industry or as regards one country.
The capacity for innovation can be judged from the number of patents filed
by the undertaking and the development of those patents over a period of
time. Similarly, the innovative capacity of a country can be determined and
judged from the number of ‘domestic’ applications and this would serve as
an indicator. If an individual desires to study the development of new
technologies on a global basis, it is the aggregate of all domestic
applications of all countries committed to the development of those

technologies that will constitute the most accurate indicator. The number
of applications filed for protection abroad, other than those covered by
domestic

applications,

represents

the

expansion

dynamics

of

the

originators and their inventive capabilities.
EXPLOITING IP RIGHTS
The question of how to exploit hard-won patent rights involves a range of
legal, commercial and strategic judgments. This applies whether your aim is to
maximize the commercial return from the invention, or to promote the
widespread use and application of your invention. Managing patent rights
effectively can be just as important for public sector organizations which are
concerned how to ensure that the benefits of their technology are fully realized.
If a public sector or charitably funded organization does not retain some IP rights
over the new technologies it produces, this can have the ironic result that they
lose control over how the technology is developed and applied, because other
private entities are free to develop and patent their own improvements on the
invention. There are various ways of exploiting your intellectual property rights;
these generally involve balancing immediate financial interests, risks, resources,
and

longer-term

strategic

and

technology

management

interests.

It

is

comparatively rare, particularly for research institutions, to bear all the risk and
financial cost of bringing a new technology to market. At some stage, research
partners or commercial partners need to be brought in.
The options available to able to formulate commercial decisions include:
•

licensing your rights (an IP right such as a patent can be licensed out to
others – either partially or fully, exclusively or to several parties)

•

assigning your rights (an IP right such as a patent can be assigned, or its
ownership transferred, to another – this can be in exchange for a financial
payment or for some other valuable consideration, such as shares in the
company)

•

entering into a joint venture arrangement (you can effectively pool your
intellectual property rights and other resources with a partner, to form a
joint venture to develop and exploit a new technology), and,

•

starting up your own company to exploit the technology (often called
‘spinning off’ a new company, or a ‘start-up’ - this one approach taken by
research

institutions

and

university

faculties

to

create

a

suitable

commercial vehicle for putting new technology to work, while keeping
basic research separate from applied development and commercialization).
The discussion of each of these options focuses on patents, but very
similar considerations apply to other forms of IP, such as trade secrets
(undisclosed or confidential information), plant variety rights, industrial designs,
trade marks or copyright. In fact, a range of different IP rights can be bundled
together, to be licensed or exploited as a single technology package, together
with arrangements for technical cooperation, staff training and other elements of
a broader relationship.

LICENSING AGREEMENT
A licensing agreement is a common way to exploit intellectual property
rights. Key clauses in them relate to: the name of the intellectual property rights
licensed, ownership of the intellectual property rights, royalty rates, which
territory the license applies to, whether the license is exclusive or non-exclusive,
who will pay the costs of maintaining the patent rights, confidentiality and
publication issues, insurance, release and indemnity and dispute resolution and
termination. Researchers in the biotechnology field increasingly find they have to
read, understand, negotiate and enter into, licenses covering the technology they
are working with. While these are different in scope and subject matter to the
kind of license that comes with a word-processing package or music CD, the
basic elements of licenses remain the same. The license defines certain limited
uses of IP material, and sets out conditions on this use. This entitlement is
normally given in exchange for some form of payment or other benefit. A license
may be free of charge, but could limit the way the licensed IP is used.

ENFORCEMENT MEASURES REQUIRED BY TRIPS
The TRIPS Agreement differs from earlier international intellectual property
treaties in several ways; this includes having specific provisions for effective
enforcement of IP rights in national laws. The main enforcement provisions in
TRIPS include:
the general obligations under the TRIPS Agreement, which relate to
the provision of fair enforcement procedures

civil remedies, including injunctions, damages and provisional measures
criminal procedures, which are compulsory for intentional trade mark
and

copyright piracy on a commercial scale and optional for other

kinds of intellectual property, such as patents
special border enforcement measures to stop counterfeit trade mark
and

pirated

copyright

material

coming

into

a

country,

border

enforcement measures are optional for other kinds of intellectual
property, such as patents.
*****

2. BIOTECH PARKS
Biotech parks are promoted in our country to help the entrepreneurs and
technopreneurs for starting their own ventures in biotechnology. These are
essentially built-up structures where common facilities are available for smooth
initiation and conduct of business. It is specially suited for technopreneurs who
have a technology with them but have no idea on the commercial viability of that
technology. The presence of the core-shared facility would help in reducing
capital costs for the clients in the Park as they would be able to use state of the
art equipment in the facility without having to invest on their own in various
fields. The biotech parks will also have an incubation centre and business
facilitation centre to help create economic value.
CONCEPT OF BIOTECHNOLOGY PARK
Biotechnology parks are science and technology parks with a special
emphasis on biotechnology development. The broad concept is that of a facility,
where the interface of research with commerce and industry is facilitated for
better utilization of the technology. The UK Science Parks Association (UKSPA)
defines a science park as a business support and technology transfer initiative,
which:
I. Encourages and supports the startup and integration of innovation led highgrowth, knowledge-based business.
II. Provides an environment where larger and international businesses can
develop specific and close interactions with a particular center of knowledge
creation for their mutual benefit.
III. Has formal and operational links with centers of knowledge creation, such as
universities, higher education institutes and research organizations.
The science park movement has been playing an important role in the
development of knowledge-based economy through technology innovation,

networking, sound business management and entrepreneurial partnering and
nurturing.

There has been an increased activity towards applied research and
technology development by both the academia and the industry leading to
increase in potential filing for protection of the innovation. There is also an
increasing trend to set up start up companies by technocrats based on
technology leads. Moreover a number of first generation entrepreneurs and
established companies operating in other areas are showing interest in
investment in biotechnologies developed indigenously or sourced from other
countries. This has led to increase in corporate research activities. The major
constraints faced by such entrepreneurs, which has retarded the pace of
investments, include the following:
1.

Large requirement of funds and long gestation period for developing the
inventions into commercial projects.

2.

Difficulty in obtaining financial support for commercialization, particularly
venture capital for innovative inventions,

3.

High-risk perception and lack of adequate incentives necessary to cover
such risk and encourage such investment.

4.

Poor public private interaction and partnership due to lack of information
about

technologies,

technical

capabilities,

infrastructure

availability

in

institutes and mechanisms and incentives to promote such interactions.
5.

High rate of technology obsolescence coupled with difficulty in accessing
proprietary technologies and intellectual property which are concentrated in
the private sector of industrialized nations.

6.

Cumbersome regulatory protocols in different countries based on diverse
biosafety regulations are often difficult and costly to implement.

7.

Scarcity of appropriately skilled manpower.

8.

Inadequate information sources resulting in poor regional and inter
regional interactions for technology collaborations and market access.

9.

Weakness in specialized areas such as IPR and biosafety resulting in delays
and inability to gear up to rapid global technological advancements.
To promote biotech investments, biotech parks in India should be modeled
to promote technology incubation and scale up as well as manufacturing activities

by providing infrastructure support, facilities and incentives so as to minimize the
above constraints and make it a preferred location for investments.
FUNCTIONS
Biotechnology

parks

could

perform

the

functions

as

encouraging

and

supporting incubation and development of biotech innovations. The facilities in
the incubator could include physical facilities in the form of office space, dry and
wet laboratories, specialized equipment and instrumentation facilities, pilot plant
and scale up units and good communication network. In addition, the park should
provide developed land at cost effective rate for carrying out manufacturing
activity.
i)

The park should establish close formal linkages with a local universities
and research institutions, specializing in biotechnology. These centers could
become a primary source for the basic technologies for incubation and
development into commercial ventures, particularly catering to the needs of
small and startup enterprises. They can also be assisted through consultancy
assistance in technology up gradation, troubleshooting, contract research etc.
Linkage with a research institution of repute will also attract research and
development activities of major industries to the park.

ii)

Consultancy and networking for advice on IPR protection, regulatory
issues, project management and sourcing of funds from venture capitalists
etc. is also critical for success of park.
FACILITIES/SERVICES & INCENTIVES AT BIOTECH PARKS
Biotech parks are equipped with state-of-the-art facilities, along with which
it comprise the following:
1. Technology incubation center (TIC)
2. Specialized facilities
3. Common facilities
4. Business support facilities (BSF)
5. Business enterprise zone (BEZ)

Technology Incubation Center
TIC would consist of laboratory modules, specialized facilities and a wellequipped instrumentation facility.

The laboratory space could be leased out to

the tenant for specified periods. TIC would enable the tenants to translate their
research ideas into commercialisable technologies as well as upgradation of
existing technologies without making huge investments on buildings, equipment
etc., initially.

This facility would be useful for technically competent small and

medium scale enterprises (SME) and entrepreneurial scientist with limited
financial resources particularly because of non-availability of financial assistance
for R & D projects under conventional funding schemes. This facility could also
be used for small scale manufacturing of the biotech products by SMEs.

Specialized Facilities
These would consist of fully equipped laboratories in the areas of
commercial importance and of relevance to the state. The new quality control
norms and certification system demands proper testing and validation of bio
products (biofertilizers, biopesticides, tissue cultured plants etc) and so the
facilities proposed in the park can help the tenants in the initial phase to meet
the quality standards. These facilities could be leased out to companies, contract
research organizations or contract manufacturing organizations for facilitating
cost effective development of technologies/products and manufacturing. In the
first phase of the park the following for facilities are proposed to be set up. It
consists of facilities for Plant Tissue Culture, animal Testing, Medicinal plant
extraction facility, biopesticides & biofertilizer production etc.

Common Facilities
The common facilities in the park are cold storages and warehouses to
facilitate small-scale companies to store their finished goods and raw materials.
Other facility includes the common effluent treatment plant to ensure elimination
of harmful live microorganisms, as bacteria, will be carried out by the units in the
parks themselves. Some parks specializing in medical biotechnology will have a
common secondary effluent treatment plant that will collect all the bacteria killed
in effluent from the primary effluent plants of individual units for further
treatment and disposal.

Business Support Facilities
This facility consists of Administrative office consisting of management,
and

other

linked

Biotechnology

departments

Information

responsible

Centre

(BIC),

for
a

park’s

administration.

bioinformatics

facility

for

accessing all the on line journals and other IT tools a facility, Meeting rooms for
making presentations etc., would be equipped with state of the art equipment
such as LCD/digital projector, slide projector, overhead projector, public address
system etc. Apart from these amenities the park is also equipped with a
Consultancy cell to encourage biotech consultants specialized in providing the
following services by offering space initially at concessional rates such as.
i.

Technology transfer assistance.

ii.

Fund syndication.

iii.

Project assistance.

iv.

Marketing assistance.

v.

Single window clearance.

vi.

Facilitation of regulatory approvals

Besides these facilities the park also consists of commercial shops, cafeteria,
parking space for tenants and PFUs would be dealing in items such as stationery,
raw materials, laboratory consumables and lab ware etc.

as required by the

tenants. These shops could be leased/ purchased by stationery sellers and other
service providers including biotech consultants.

Business Enterprise Zone
The Business Enterprise Zone would consist of developed plots, roads,
water supply & sewerages, effluent treatment facility, telecom network and
power supply. The developed plots would be required by medium and large-scale
enterprises. These plots would be leased out to the tenants.

OPERATIONAL BIOTECHNOLOGY PARKS IN INDIA
There are already over five parks in the country to house biotech and life
sciences companies and another five are expected to come up in the next couple
of years.
With biotechnology industry registering over 35 percent growth in the
last few years, this industry is seen as one of the key attributes that
will contribute to the socio-economic growth of the state. So several states are
making

conscious

efforts

to

create

a

conducive

environment

to

attract

entrepreneurs to set up their units and leverage on the vast talent pool and rich
biodiversities in the respective states. Even the Government of India has been
supporting this industry since 1986 by establishing a strong network of research
institutes and developing academic institutes to fulfill the human resources
requirement.
Karnataka was the first state in the country to announce a "millennium"
biotechnology policy as early as 2001 to promote this sunrise industry. And
Maharashtra, Tamil Nadu, Himachal Pradesh and Andhra Pradesh followed it with
their own biotechnology policies during the year. Later other states like Haryana
(2002), Punjab, Kerala, Madhya Pradesh (2003), and Uttaranchal, Uttar Pradesh,
Rajasthan (2004) joined the bandwagon by announcing their respective state
policies. The latest to announce the policy initiatives was Gujarat. These
announcements have given a push to the development and promotion of
biotechnology in the states. One of the salient features of these biotech policies is
setting up of dedicated biotech parks. Today there are about half-a-dozen biotech
parks in the country and several more are expected to come up in the next twothree years.

OPERATIONAL BIOTECH PARKS IN INDIA
1. Shapoorji Pallonji Biotech Park (Hyderabad)
Though Karnataka was the first to announce a Biotech plan for the state, it was
Andhra Pradesh, which seized the opportunity. The Andhra Pradesh government
was able to put its act together to identify and develop the facilities for biotech
entrepreneurs. It entered into a public–private partnership with Shapoorji Pallonji
& Co Ltd with 11 percent equity stake and incorporated Shapoorji Pallonji (SP)

Biotech Park Pvt Ltd (SP Biotech Park) for developing and managing the Pa0k at
Shamirpet, near Hyderabad.
The Park has entered into the second phase of development. The first
phase of the park comprised 140 acres of space. About 17 companies have
already taken the position and have set up their units at the Park making an
investment of about Rs 400 crore. Considering the demand, Shapoorji Pallonji &
Co. has approached the state government for more space for expansion of the
park. It is expected to get an additional 100 acres of land for expansion of the
biotech park in the third phase.
Contact Address:
City Address
No. A-13, Ground Floor, Street No.3,
Indian Airlines Colony, Begumpet,
Secunderabad , AP
PIN: 500 003
India
Park Location
Genome Valley, Shameerpet Mandal,
Ranga Reddy District, Hyderabad, AP
PIN: 500 078
India
Tel: 91-40-7900893
Telefax: 91-40-7902009
E-mail dhawan@spbiotechpark.com

2. ICICI Knowledge Park (Hyderabad)
The Government of Andhra Pradesh has one more park - ICICI Knowledge
Park - to its credit in the knowledge intensive field. Launched by ICICI Bank Ltd
in partnership with the state government, the park is focused on facilitating
business-driven research and development. The park is spread over 200 acres of
campus at Turkapally near Hyderabad. The project is being developed in phases.
With full occupancy in the first two phases, the ICICI Knowledge Park is in the
process of developing the third phase with an investment of Rs 7 crore to create
22,000 sq ft infrastructure to accommodate 13 laboratories. Already about Rs 42
crore has been invested in setting up the first two phases of the park.
As many as 13 companies are operating from this park that offers land plots of
varying dimensions to build research centers and pilot plants as per specific
requirements of the resident companies. While the park encourages research and
development in all knowledge intensive fields, the current focus of the park is in
the areas of biotechnology, pharmaceuticals technology, specialty chemicals, new
materials, information technology and telecommunications. The park offers fully
air-conditioned modular laboratory units with standard facilities and services for
establishing state-of-the-art research centers for conducting advanced scientific
research.
Contact Address:
City Office:
ICICI Knowledge Park
ICICI Bank Tower, Level-IV
Street No-1, Begumpet, Hyderabad - 500016, India
Phone: +91-40-27784507
Fax: +91-40-23480007
Email: info@icicikp.com
Park Office:
ICICI Knowledge Park
Turkapally Village
Shameerpet Mandal, R.R.Dist
Hyderabad - 500078, INDIA
Phone: +91-40-2348 0022
Fax: +91-40-23480007
Email: info@icicikp.com

3. International Biotech Park (PUNE)
Maharashtra government adopted a public-private partnership model for
developing the biotech park in the state. International Biotech Park (IBP) is a
joint

venture

project

between

the

Maharashtra

Industrial

Development

Corporation (MIDC) and TCG Urban Infrastructure Holding Ltd (TCGUIH), a
Chatterjee Group company. With a total investment of Rs 250 crore in the
project, MIDC will hold approximately 12 percent of the paid-up capital while
TCGUIH will hold the remaining 88 percent. TCGUIH develops, promotes and
markets the 110- acre park at Hinjewadi, near Pune.
Contact Address:
304, Enterprise Centre, Vile Parle (East), Mumbai - 400099.
Tel: 2617 2555 / 66.
Fax: 5677 2575.
4. Lucknow Biotech Park (LUCKNOW)
Though Uttar Pradesh started a little late, it is aggressively developing its
biotech park in Lucknow in association with Department of Biotechnology on an
eight-acre land. The Lucknow Biotech Park is being set up in collaboration with
the Council of Scientific & Industrial Research, New Delhi, universities and
industries.
Already a few organizations, both domestic and international, have booked space
at the park in Lucknow. Shantha Biotechnics, Biotechnology Consulting Research
Inc., IQRA Biotech Services - Neurosciences & Physiotherapy Centre, Clintech
Research LLC, New Jersey, Green Path Bio Herbs Industries, and Software
Technology Park of India (STPI) have been leased space at the Biotech Park.
Besides, Bio Alliance, Germany is interested in a joint venture in the broad field
of biotechnology, R&D and training. Odyssey Research Inc. and Across world
have expressed their plans for operations in India. The Lucknow Biotech Park has
already supplied more than 125,000 fully hardened banana plants to the State
Horticulture Board. The park in collaboration with NBRI, Lucknow is raising elite
quality of Jatropha Curcas plants and so far about 150,000 plants have been
delivered to the State Farm Corporation India Ltd at cost of Rs 18 lakh. The state
is also seriously considering the possibility of cultivating jatropha on 20 lakh
hectares of wasteland to produce biofuel and is planning to come out with a
biofuel policy to encourage entrepreneurs and farmers.

Contact Address:
Sec-G, Jankipuram, Kursi Road,
Lucknow-226021
Tel:- 2365050,4012076 / 77
Fax: 0522- 4012081
Email: - info@biotechcitylucknow.org
5. TICEL Bio Park (CHENNAI)
TICEL Bio Park offers developed space for entrepreneurs to set up research
units, and common facilities for testing and analysis. Located near the TIDEL Park
at Taramani near Chennai, this park was promoted by the Tamil Nadu Industrial
Development Corporation (TIDCO) on a five-acre land, provided by the state
government. It has technical collaboration from Cornell University of New York
and financial assistance from a few banks. The facilities at the park were
developed at a cost of Rs 62.50 crore. The park already has leading companies
like ABL Biotechnologies ltd, Vimta-Molecular Biology Labs, SGS Life Sciences
Service and Frontier Life Line Pvt Ltd. The park will be setting up a Bio Resource
Center (BRC) as a common instrumentation facility for tenants and the biotech
industry.
Contact Address:
TICEL Biopark Ltd, Taramani Road
Taramani
Chennai - 600 113
INDIA
Phone: 91-44-2254 2061 / 2062
Fax: 91-44-2254 2055
E-mail: ticel@vsnl.net

6. Golden Jubilee Biotech Park for Women Society (CHENNAI)
This was started with the aim of providing opportunities to prospective
women entrepreneurs in the field of biotechnology. This is the only and the first
biotech

park

in

India

exclusively

for

women

entrepreneurs,

which

was

commercialized in May 2001. It offers centralized support services to a series of
biotechnology-based activities by women. Already several women entrepreneurs
have set up units in this park in different areas of biotechnology. The
Government of Tamil Nadu has extended support to the establishment of the first
women's biotech park in the country by allotting 20 acres of land at Siruseri
village near Chennai, inside SIPCOT-IT Park. The park has created a database of

over 500 technologies or projects covering about 150research institutions that
can be commercialized in the park. Being located in a Notified Backward Area, all
units in the park are eligible for capital subsidy from the Government of Tamil
Nadu. Central Government subsidies are also available for specified industries.
Contact Address:
Siruseri Village, Inside SIPCOT-IT Park,
Old Mahabalipuram Road, Navalur Post
Kanchipuram District- Tamil Nadu PIN-603103
Tel
:+91-044-030900973/30906313
Email :biotechpark@vsnl.net
Website: www.biotechpark.com
These biotechnology parks are acting as bioclusters - where companies,
universities and R&D institutes are all located in one place. The state
governments too are supporting the industry players who are looking at setting
up their units at the parks by offering incubation facilities, tax holidays and
incentive package; venture funding initiatives etc. The technical alliance the
parks' promoters have entered into several leading institutions, is also attracting
entrepreneurs. Considering all this, it is the natural and obvious choice of
entrepreneurs to look at these parks for setting up their units.
*****

3. GOVERNMENT INITIATIVES FOR BIOTECH ENTREPRENEURS
The Small Scale Industrial Sector has emerged as a dynamic and vibrant
sector of the economy during the eighties. The SMEs in India, which constitute
more than 80% of the total number of industrial enterprises and form the
backbone of industrial development, are as yet, in technological backwaters visà-vis advances in science and technology. These suffer from problems of
suboptimal scales of operations and technological obsolescence.
While most of the large companies, even in developing countries, have
financial as well as technical capacity to identify technological sources and
evaluate alternate technologies that would suit their requirements, unfortunately,
this capacity is conspicuously missing in most SMEs. It is these features of SMEs
that make them an ideal target for technological up gradation through
technological cooperation with foreign and local enterprises, with R&D institutions
and centers of technology development.
To enable SMEs to mitigate the above problems and enhance their access
to new technologies for increasing their competitiveness in the international
market, it is imperative to give them a conductive environment where seamless
technology flow from knowledge centers to the enterprises is encouraged.
Biotech ventures need access to top class technology on a continuous basis since
the rate of technology obsolescence is very high. In this regard, government
agencies and few private companies like BCIL are endeavoring to make the
technologies available to needy enterprises in the field of biotechnology.
Technology transfer is the process by which basic science research and
fundamental discoveries are developed into practical and commercially relevant
applications and products. Technology Transfer personnel evaluate and manage
invention portfolios, oversea patent prosecution, negotiate licensing agreements
and periodically reviews cooperative research agreements already in place. Part
of the technology transfer process involves the prosecution of patents which is
overseen by the national Patent and Trademark Office. Individuals with advanced
degrees in the biomedical sciences are needed to review and process patents in
the biotechnology field.
An Emerging Technology is an innovative technology that currently is
undergoing bench-scale testing, in which a small version of the technology is
tested in a laboratory.

An Innovative Technology is a technology that has been field-tested and
applied to a hazardous waste problem at a site, but lacks a long history of fullscale use. Information about its cost and how well it works may be insufficient to
support prediction of its performance under a wide variety of operating
conditions.
An Established Technology is a technology for which cost and
performance information is readily available. Only after a technology has been
used at many different sites and the results fully documented is that technology
considered established.
Technology Transfer Activities:
The process of technology transfer includes processing and evaluating
invention disclosures; filing for patents; technology marketing; licensing;
protecting intellectual property arising from research activity; and assisting in
creating new businesses and promoting the success of existing firms. The result
of these activities will be new products, more high-quality jobs, and an expanded
economy.
ASSESSING COMMERCIAL POTENTIAL
Commercialization is one effective method of transferring technologies.
Establishing a technology's prospects for commercial success depends largely on
five factors:
1. Technical Development: The time, materials, and personnel needed to
reduce the technology to practice and protect rights to the resulting
product.
2. Regulatory Clearance: The testing needed to demonstrate the product's
utility and safety, and to meet federal regulatory requirements and to
minimize or manage associated risks.
3. Manufacturing Requirements: The facilities, people, and equipment needed
to make the product.
4. Market Development: The plan for successful marketing of the product,
created by assessing perceived need for the product, size of potential
market, expected sales, advantages over competing products, and the cost
of promoting the product.

5. Financial Feasibility: The development costs, costs to produce, operating
expenses in relation to sales potential, net profits, potential liabilities, and
return on investment.
BCIL’S INITIATIVES
Biotech Consortium India Limited (BCIL) is a public limited company
promoted by the Department of Biotechnology (DBT), Government of India., with
the objective of providing the linkages amongst research institutions, industry,
government and funding institutions, to facilitate accelerated commercialization
of biotechnology.
Any technology submitted to BCIL is evaluated for assessment of its
commercial potential and subsequently validated for confirmation of the salient
features. Once the technology appears more or less viable it is made into a
package for facilitating the entrepreneurs and financial institutes to access the
commercial viability of the technology. Identification of the suitable entrepreneur
is one of the most critical steps and depending on the requirement of the
technology, strategies are adopted to ensure targeting of the appropriate
potential segments. Following selection of the suitable entrepreneur, license
agreement is executed. The technology pricing is arrived at based on many
factors including market demand, growth potential, innovativeness of the
technology etc. For translation of technology into commercial venture, BCIL
extends all support to the licensee in the form of continuous monitoring and
consultancy services.
For more information visit www.bcil.nic.in

CSIR INITIATIVES
Council of Scientific and Industrial Research (CSIR) is also an important
technology generator in the country and has a lot of S&T inputs to offer to the
small scale sector. To further invigorate this sector, the NSIC, CSIR and Asia and
Pacific Center for Transfer of Technology (APCTT) have pooled their resources
and have formed a strategic alliance to help upgrade technology in the smallscale sector. APCTT has a comprehensive data bank of information on
appropriate technologies in diverse industrial sectors with access in the ESCAP
region and elsewhere. It has been assisting technology buyers and technology
sellers from different countries to come together. The alliance of these three
organizations will assist the small-scale industry (SSI) units through a single
point in technology sourcing. The SMEs can get assistance in the work related to
R&D through the SAIF (Sophisticated Analytical Instrumentation Facility) at
different laboratories of CSIR where high end equipments are ready for usage on
convenient charges. This facility provides help to the entrepreneur who can not
afford high investments in their new enterprises.
The Technology Networking and Business Development Division (TNBD)
steers the New Millennium Indian Technology Leadership Initiative (NMITLI) on
one hand and CSIR’s overarching business development activities on the other.
It thus provides proactive R&D management support for ongoing NMITLI projects
and catalyses new ones under overall NMITLI framework. On the business
development front it undertakes measures from time to time to further sharpen
and deepen CSIR’s skill base for knowledge marketing.

The Division also

facilitates functioning of two CSIR units namely Unit for Research & Development
of Information Products (URDIP) and Customer Satisfaction Evaluation Unit
(CSEU) directly under its charge. The mandates of this division include:
•

New

Millennium

Indian

Technology

Leadership

Initiative

(NMITLI):

catalyzing new projects and managing on-going projects;
•

Programmes related to energy: operationalizing and managing of the
identified projects;

•

Global Research Alliance (GRA): managing diverse R&D initiatives among
the partners;

•

Policy guidelines for marketing knowledgebase: sharpening and updating
instruments for marketing CSIR’s knowledgebase;

•

Catalyzing

business

development

by

interfacing

with

national

level

industry, industry associations, user agencies, financial institutions and
technology licensors;
•

Promoting and facilitating marketing of CSIR’s knowledgebase and services;

•

Coordinating commercial foreign collaborations of laboratories and HQs.;

•

Managing CSIR’s initiative to recognize excellence through “CSIR Diamond
Jubilee Technology Award” and “CSIR Technology Awards”;

•

Maintaining

information

on

CSIR’s

R&D

output

and

marketable

knowledgebase and its utilization;
•

Facilitating functioning of Unit for Research & Development of Information
Products (URDIP) and Customer Satisfaction Evaluation Unit (CSEU); and

•

Evolving policy for technology networking and R&D management.

This comes up with programmes such as:
•

Project management: catalyzing new projects and managing the on-going
ones as per the objectives under NMITLI and energy initiative;

•

Putting in place new initiatives and managing activities;

•

CSIR Guidelines for Technology Transfer and Utilization of Knowledgebase:
sharpening and updating;

•

Forging knowledge alliance;

•

Technology transfer and R&D based services;

•

Examining and advising on instruments pertaining to technology transfer
and knowledgebase utilization;

•

Processing nominations for selecting winners of “CSIR Diamond Jubilee
Technology Award” and “CSIR Technology Awards”; and

•

Database on Knowledge Generation and Utilization.

DEPARTMENT OF BIOTECHNOLOGY (DBT) INITIATIVES
Innovative capacity determines the ability of a system to create a
continuing pipeline of new products and processes. Innovation encompasses
knowledge creation (R&D), knowledge diffusion (education & training) and
knowledge application (commercialization). It is a fact that much of the
innovation, especially in the field of biotechnology is driven by small and medium
enterprises (SMEs). However, most of them operate on very small budgets
lacking the working capital required in R&D, especially for early and late stage
development. Recognizing this constraint faced by SMEs, the Department of
Biotechnology (DBT) launched the Small Business Innovation Research Initiative
(SBIRI) in September 2005.

Small Business Innovation Research Initiative (SIBRI)
The Small Business Innovation Research Initiative (SBIRI) is a new scheme
launched by the department to boost public-private-partnership effort in the
country. The distinctive feature of SBIRI is that it supports the high-risk preproof-of-concept research and late stage development in small and medium
companies lead by innovators with science backgrounds which is unique in nature
to support private industries and to get them involved in development of such
products and processes which have high societal relevance. SBIRI has a unique
process for generating ideas by bringing users and producers of technology
together. It has a direct focus on producing products and has a sense of urgency
for producing defined results that only private sector engagement can produce.
National consultations will be held after every three to six months to generate
ideas in different sectors of biotechnology namely medical, agriculture, food,
industry and environment.
The main aim of SBIRI is to:
•

strengthen

those

existing

private

industrial

units

whose

product

development is based on in-house innovative R&D,
•

encourage other smaller businesses to increase their R&D capabilities and
capacity,

•

create opportunities for starting new technology-based or knowledgebased businesses by science entrepreneurs,

•

stimulate technological innovation,

•

use private industries as a source of innovation and thereby fulfill
government objectives in fostering R&D, and

•

increase private sector commercialization derived from Government funded
R&D
SBIRI seeks to bring users and private sector producers of technology

together to speed up the process of converting new technology into newer
products with a sense of urgency. A typical project under SBIRI is supported in
two phases:
In the first phase, highly innovative, early stage, pre-proof-of-concept
research proposals, which address important national needs, are supported.
In the second phase, funding is provided in the form of a soft loan for
upto Rs.100 crores for late development and commercialization of innovative
research leads wherein proof-of-concept is already established.
The scheme is coordinated by the SBIRI Management Agency (SMA) under
the guidance and directions of Department of Biotechnology, Ministry of Science
& Technology, Government of India.The core objective of SBIRI is to nurture the
development of indigenous technologies and biotech enterprises in the areas like
healthcare, food, nutrition and agriculture. The proposals can be made by
• in-house R&D unit(s) of industrial firms;
• in

cooperation by Industry and National R&D Organizations and

Institutions:
• Collaborative projects of common interest to the concerned sector/area

proposed

by

a

group

of

industries/users,

national

research

organizations etc.
For further assistance and submission of project the entrepreneurs can contact
The Executive Director,
Biotech Consortium India Limited,
5th floor Anuvrat Bhawan, 210 Deen Dayal Upadhyaya Marg,
New Delhi-110 002
(E. mail: bcildelhi@vsnl.com or bcil@biotech.co.in).

For more information on SBIRI, entrepreneurs can contact:
Dr.(Mrs.) Suchita Ninawe,
Scientist‘E’,
Department of Biotechnology,
Ministry of Science & Technology,
CGO Complex, Block 2, 6-8th floor,
Lodhi Road, New Delhi-110003

INITIATIVES BY SMALL INDUSTRIES DEVELOPMENT BANK OF
INDIA (SIDBI)
The main aim of SIDBI is to empower the micro, small and medium
enterprises sector with a view to contributing to the process of economic growth,
employment generation and balanced regional development.
Four basic objectives are set out in the SIDBI Charter. They are:
•

Financing

•

Promotion

•

Development

•

Co-ordination

for orderly growth of industry in the small scale sector. The Charter has provided
SIDBI considerable flexibility in adopting appropriate operational strategies to
meet these objectives. The activities of SIDBI, as they have evolved over the
period of time, now meet almost all the requirements of small scale industries
which fall into a wide spectrum constituting modern and technologically superior
units at one end and traditional units at the other.
The business domain of SIDBI consists of small scale industrial units,
which contribute significantly to the national economy in terms of production,
employment and exports. Small scale industries are the industrial units in which
the investment in plant and machinery does not exceed Rs.10 million. About 3.1
million such units, employing 17.2 million persons account for a share of 36 % of
India's exports and 40 % of industrial manufacture. In addition, SIDBI's
assistance flows to the transport, health care and tourism sectors and also to the
professional and self-employed persons setting up small-sized professional
ventures

Head Office

SIDBI Tower
15, Ashok Marg
Lucknow – 226001
Phone No:- +91 - 522 - 2288547 / 48 / 49 / 50

Mumbai Office

SME Development Centre,
2nd Floor,Plot No.C-11, 'G' Block,
Bandra Kurla Complex Bandra (East),
Mumbai - 400 051
Tel.: +91 - 22 - 67531100,

DEPARTMENT OF SCIENCE & TECHNOLOGY INITIATIVES

Technology Development Board
The Government of India constituted the Technology Development Board
(TDB) in September 1996, under the Technology Development Board Act, 1995,
as a statutory body, to promote development and commercialization of
indigenous

technology

and

adaptation

of

imported

technology

for

wider

application.
The TDB is the first organization of its kind within the government
framework with the sole objective of commercializing the output of indigenous
research. The Board plays a pro active role by encouraging enterprises to take up
technology oriented products.
The main objective of the board is to:
•

Facilitate interaction between industry, scientists, technocrats and
specialists;

•

Fosters and innovation culture through contract and cooperative
research between industry and institutions;

•

provides an interface with financial institutions and commercial
banks for leveraging funds;

•

facilitates the creation of new generation of entrepreneurs;

•

assists partnerships with other, similar technology financing bodies;

•

provides vistas for venturing into hi-tech areas;

•

Create new job opportunities.
The Technology Development Board invests in equity capital or gives loan to

industrial concerns and other agencies, attempting development and commercial

application of indigenous technology, or adapting imported technology to wider
domestic applications.
Commercial enterprises, (excluding sole entrepreneur sole proprietorship
concerns) cooperatives and other agencies are eligible to seek money from the
Board for the development and application of technology-based product or
service.
If the project is for the commercialization of technology, developed by an
in-house R&D institution, the enterprise should apply, along with an agreement
signed by the R&D institution willing to transfer the technology. The R&D
institution shall be any one of the following:•

National laboratory

•

State laboratory

•

Academic institution

•

Co-operative Research Association

•

Registered R&D Foundation/Trust/Society

•

In-house R&D unit in industry recognized by Government (Department of
Scientific and Industrial Research - DSIR)

•

Scientific and Industrial Research Organization recognized by Government
(DSIR)

•

Commercial R&D company recognized by DSIR
Applications

from

enterprises

for

commercialization

of

indigenous

technologies may be considered if the project is for commercialization of
technology developed through the financial support provided under Home Grown
Technology (HGT) /Mission projects / Technology Vision 2020 implementation
projects of Technology Information, Forecasting and Assessment Council (TIFAC)
or under the Programme Aimed at Technological Self Reliance (PATSER) of DSIR
or under the Technopreneur Promotion Programme (TePP) jointly operated by
DSIR and DST.
Start-up companies and/or technocrat-entrepreneurs, with or without any
other partners in agricultural product processing, information technology or

designing and developing special engineering machinery are encouraged to apply
for projects in these areas. The activities which can be funded include:
•

Development, test and evaluation necessary for establishing proof-ofapplicability of product, process or application.

•

Costs of a capital nature including cost of acquisition of technology of
foreign origin which is at "proof-of-concept" or design stage requiring
substantial indigenous technology development.

•

Fabrication, testing and trial of prototypes.

•

Setting-up pilot/demonstration plant including testing and trials.

•

Industrial product design.

•

Field trials (including limited market development, except as stand-alone
activity)

•

Setting-up the first or demonstrator commercial scale manufacturing unit
using the innovative technology.

•

Cost of studies, surveys and blue or grey-collar training necessary or
incidental to the above.

•

R&D / engineering consultancy for prototype / pilot plant / trials and
testing.

The proposal for financial assistance can be send to the TDB with supporting
documents at:
The Secretary,
Technology Development Board
Department of Science and Technology
Ground Floor, A-8, USO Road, Qutab Institutional Area,
New Delhi - 110 067
Telephone No. 26537349, 26540111
Fax No. 26531862, 26540137

National Science and Technology Entrepreneurship Development
Board (NSTEDB)
The National Science & Technology Entrepreneurship Development Board
(NSTEDB), established in 1982 by the Government of India under the guidance of
Department of Science & Technology, to promote knowledge driven and
technology intensive enterprises.
NSTEDB stands with the objective to:
•

Promote and develop high-end entrepreneurship for S&T manpower as well
as self-employment by utilizing S&T infrastructure and by using S&T
methods.

•

Facilitate and conduct various informational services relating to promotion
of entrepreneurship.

•

Network agencies of the support system, academic institutions and
Research & Development (R&D) organizations to foster entrepreneurship
and self-employing using S&T with special focus on backward areas as well

•

Act as a policy advisory body with regard to entrepreneurship
The

Programmes

creates

awareness

among

S&T

persons

to

take

entrepreneurship as a career. The academics and researchers have started taking
interest in such relevant roles and have engaged themselves in several
programmes. About 100 organizations, most of which are academic institutions
and

voluntary

agencies,

were

drafted

in

the

task

of

entrepreneurship development and employment generation.
The

Board

has

also

initiated

programmes

jointly

with

International

organizations like UNDP on vocational training. This has broadened the scope and
content

of

entrepreneurship

development

activities

and

brought

in

the

international expertise for socio-economic upliftment. A special emphasis is now
being given to cluster development where in a few selected clusters have been
adopted for development using S&T methods and intervention. The NSTEDB
organizes special training programmes for the upcoming entrepreneurs so that
they could be guided in their task:
1. Entrepreneurship Awareness Programmes

2. Entrepreneurship Development Programmes
3. Faculty Development Programmes
4. Open Learning Programmes in Entrepreneurship
5. Skill Development Training through Science & Technology
6. Technology Based Entrepreneurship Development Programmes
It aims to convert "job-seekers" into "job-generators" through Science &
Technology (S&T) interventions.

To have more information and coming events

from NSTEDB, contact:
The Member Secretary,
National S&T Entrepreneurship Development Board (NSTEDB)
Department of Science & Technology,
Technology Bhawan, New Mehrauli Road
New Delhi 110016
Ph: (011) 26517186/ 26854416/ 26537982/ 26964781
Fax: (011) 26517186/ 26854416
E-mail: sujit@nic.in
TECHNOPRENEUR PROMOTION PROGRAMME (TePP)
Technopreneur

Promotion

Programme

(TePP)

is

a

new

programme

promoted by The Ministry of Science & Technology to extend financial support to
individual

innovators

for

converting

their

innovative

ideas

into

working

prototypes/models. It is jointly operated by the Department of Scientific and
Industrial

Research

(DSIR)

and

Technology

Information,

Forecasting

and

Assessment Council (TIFAC) of the Department of Science and Technology (DST)
and works to tap the vast innovative potential of the citizens of India.
TePP is a mechanism to promote individual innovators to become
technology-based entrepreneurs (Technopreneurs). So far, TePP has supported
over more than 100 projects. With a view to make TePP more accessible to
eligible innovators and to spread TePP activity across this vast country, TePP
invites proposals from interested organizations/NGOs/R&D Institutes/Engineering
Colleges/ National Institute of Technology (NIT)/IIT/IIM and from other related
agencies engaged in the promotion of Innovations for setting up TePP Outreach
Centres (TUC) in their premises. TePP support to the innovators is limited to 90%
of the total cost of the project & remaining 10% is to be borne by the
innovator/inventor.

The activities under TePP includes providing financial support to selected &
screened Individual innovators having original ideas for converting them into
working models, prototypes etc. these activities include:
•

R&D / engineering consultancy,

•

Small equipment, tools etc.

•

Raw Material / Accessories (for prototype/process trials),

•

Fabrication cost (for prototypes)

•

Patent guidance and support

•

Manpower

•

Testing & Trials

For further enquiries about TePP and for submission of proposals, please write to
at the address given below:
The Head
Technopreneur Promotion Programme
Ministry of Science and Technology
Department of Scientific & Industrial Research
Technology Bhavan, New Mehrauli Road
New Delhi-110016
Email. asrao@nic.in
Phone. 011 26518019
Fax. 011 2696 0629
*****

4. REGULATORY REQUIREMENTS FOR RECOMBINANT BIOTECH PRODUCTS

INTRODUCTION
Genetically modified organisms (GMOs) and products thereof including GM
crops are regulated products in India under the Environment Protection Act,
1986. Under this act, Rules for the manufacture, use/import/export and storage
of hazardous micro organisms/genetically engineered organisms or cells have
been notified by Ministry of Environment and Forests through their Notification
No. 621 in Official Gazette of Government of India on December 5, 1989. These
rules commonly referred as Rules 1989 cover areas of research as well as large
scale applications of GMOs and its products and apply to.
•

Manufacture, import and storage of microorganisms and gene technological
products.

•

Genetically

engineered

organisms/microorganisms

and

cells

and

correspondingly to any substance and products and food stuffs, etc., of which
such cells, organisms or tissues form part.
•

New

gene

technologies

in

addition

to

cell

hybridization

and

genetic

engineering.

IMPLEMENTING AGENCIES
These rules and regulations are implemented by:
•

Ministry of Environment and Forests

•

Department of Biotechnology

•

State Government

Six Competent Authorities and their composition have been notified under
these Rules, which are as follows:
i.

Recombinant DNA Advisory Committee (RDAC)

ii.

Institutional Biosafety Committees (IBSC)

iii.

Review Committee on Genetic Manipulation (RCGM)

iv.

Genetic Engineering Approval Committee (GEAC)

v.

State Biosafety Coordination Committees (SBCC)

vi.

District Level Committees (DLC).

While the RDAC is of advisory in function, the IBSC, RCGM, and GEAC are
of regulatory function. SBCC and DLC are for monitoring purposes. The
composition of each committee is defined in the Rules, 1989 and briefly discussed
as follow:

PROCEDURES FOR APPROVAL OF GMOS

Applicant

IBSC functions
To note, approve,
recommend and to
seek approval of
RCGM

IBSC

RCGM functions
To note, approve,
recommend generation of
appropriate biosafety data

RCGM

GEAC functions:
To approve for large scale
use, open release in to
environment

GEAC

DCGI/
ICAR

Release for commercial
use

Source: Department of Biotechnology

APPROVALS AND PROHIBITIONS UNDER RULES 1989
•

No person shall import, export, transport, manufacture, store, process,
use or sell any GMOs, substances or cells except with the approval of the
GEAC.

•

Use of pathogenic organisms or GMOs or cells for research purpose shall
be allowed under the Notification, 1989 of the EPA, 1986.

•

Any person operating or using GMOs for scale up or pilot operations shall
have to obtain permission from GEAC.

•

Deliberate or unintentional release of GMOs not allowed.

•

Production in which GMOs are generated or used shall not be commenced
except with the approval of GEAC

•

GEAC supervises the implementation of rules and guidelines.

•

GEAC carries out supervision through SBCC, DLC or any authorized person.

•

If orders are not complied, SBCC/DLC may take suitable measures at the
expenses of the person who is responsible.

•

In case of immediate interventions to prevent any damage, SBCC and DLC
can take suitable measures and the expenses incurred will be recovered from
the person responsible.

•

All approvals shall be for a period of 4 years at first instance renewable for
2 years at a time.

•

GEAC shall have powers to revoke approvals in case of:
i.

Any new information on harmful effects of GMOs.

ii.

GMOs cause such damage to the environment as could not be
envisaged when approval was given.

iii.

Non-compliance of any conditions stipulated by GEAC.

APPEAL MECHANISM
Any person aggrieved by a decision made by GEAC/SBCC in pursuance of
Rules, 1989 can appeal to National Environment Appellate Authority within thirty
days from the date of communication of decision.

GUIDELINES
Recombinant DNA Guidelines
Recombinant

DNA

Guidelines

have

been

issued

by

Department

of

Biotechnology in 1990 which were further revised in 1994. These guidelines include
guidelines for R&D activities on GMOs, transgenic crops, large-scale production and
deliberate release of GMOs, plants, animals and products into the environment,
shipment and importation of GMOs for laboratory research.
The research activities have been classified into three categories based on
the level of the associated risk.

Appropriate practices, equipment and facilities

necessary for safeguards in handling organisms, plants and animals in various risk
groups have been recommended. The guidelines require the interested party to
evaluate GMOs for potential risk prior to application in agriculture and environment
i.e., properties of the organism, possible interaction with other disease causing
agents and the infected wild plant species. An independent review of potential risks
should be conducted on a case-to-case basis.

Revised Guidelines for Research in Transgenic Plants
DBT has also formulated “Revised Guidelines for Research in Transgenic
Plants” in 1998. These also include the guidelines for toxicity and allergenicity
testing of transgenic seeds, plants and plant parts. These guidelines cover areas of
recombinant DNA research on plants including the development of transgenic plants
and their growth in soil for molecular and field evaluation. The guidelines also deal
with import and shipment of genetically modified plants of research use.
The guidelines include complete design of a contained green house suitable
for conducting research with transgenic plants. Besides, it provides the basis for
generating food safety information on transgenic plants and plant parts
Drugs and Cosmetics Rules (8th Amendment), 1988
In India, all recombinant products are considered to be new products as per
the current Drugs and Cosmetics Rules. The Ministry of Health and Family Welfare
(Department of Health), Government of India, had issued a notification vide GSR

No. 944 (E) dated September 21, 1988 indicating in detail the requirement of the
activities for enabling the import or manufacture of biological and biotechnological
products (Annex-7).
Recombinant products approved by marketing for one company will be
considered to be a new product when introduced by another company if there is a
change in the host, the vector, the gene construct or even the process of
production and purification.

The reasons are that the new hosts or the vectors or

the gene constructs are likely to incorporate newer molecules or fragments of DNA
and proteins in final product, and therefore the safety questions associated with
them require to be resolved.

On similar grounds, the different methods of

processing of biological products may also assume importance with regard to
resolving the safety issues specially, if the host line is implicated with reasons of
safety from its contents of nucleic acids and/or proteins; in addition the processing
techniques may also incorporate processing materials into the final product like
salts, solvents, sugars etc.
All new drugs to be imported or to be produced locally for marketing
purposes in India require the permission of the Drug Control Authorities. The Drug
Controller General of India (DCGI) may approve the import or local manufacture,
provided he is satisfied with the information provided by applicants on the clinical
trials data. The manner of conducting clinical trials in India and their presentation,
or the method of presentation of clinical trials data generated elsewhere have been
elaborated in the guidelines enumerated in the current Drugs and Cosmetics Rules.
Guidelines

for

generating

preclinical

and

clinical

data

for

rDNA

therapeutics, 1999
Department of Biotechnology has issued a set of guidelines for preclinical and
clinical evaluation of rDNA vaccines, diagnostics and other biologicals in 1999 to
help in the production of relevant data for submission to Drug Controller General of
India (Annex-8). The guidelines specially are on safety, purity, potency and
effectiveness of the project.
Drug Policy, 2002
The Drug Policy, 2002 has reference to the recombinant DNA products
(Annex-9). Clause 12.1 of the policy states that bulk drugs produced by the use of

rDNA technology, bulk drugs requiring in vivo use of nucleic acid as the active
principles and specific cell/tissue targeted formulations require an industrial licence
for production. Further, it has been mentioned in the subsequent paras i.e. 12.2
and 12.3 that all the above products need be approvals for foreign investments as
well as foreign technology agreements.
Seed Policy, 2002
Seed Policy, 2002, has a separate section (No. 6) on transgenic plant
varieties which states that all genetically engineered crops/varieties will be tested
for environment and biosafety before their commercial release as per the
regulations and guidelines under the EPA, 1986. Seeds of transgenic plant varieties
for research purposes will be imported only through the National Bureau of Plant
Genetic Resources (NBPGR) as per the EPA, 1986. Transgenic crops/varieties will be
tested to determine their agronomic value for at least two seasons under the All
India Coordinated Project Trials of ICAR, in coordination with the tests for
environment and bio-safety clearance as per the EPA before any variety is
commercially released. Once the transgenic plant variety is commercially released,
its seed will be registered and marketed in the country as per the provisions of the
Seeds Act. The Ministry of Agriculture and State Departments of Agriculture will
monitor the performance of the commercially released variety in the field for at
least 3 to 5 years.
It has also been mentioned that transgenic varieties can be protected under
the Plant Varieties & Farmers Rights Protection (PVP) legislation in the same manner
as non-transgenic varieties after their release for commercial cultivation.
*****

5. ORGANIC FARMING
INTRODUCTION
The increasing awareness of the deleterious effects of indiscriminate use of
artificial inputs in agriculture such as chemical fertilizers and pesticides has led to
the adoption of organic farming as an alternative method for conventional farming.
In recent years, organic produce has gained a niche position in global food market.
Organic farming has become a truly exciting and dynamic sector of the food
industry.
Organic Farming
Organic agriculture is a holistic production and management system
which promotes and enhances health of the agro-ecosystem, including
biodiversity, biological cycles and soil biological activity. This production
system excludes the use of synthetic fertilizers, pesticides and growth
regulators. It relies on organic manures produced from cattle, farm wastes
and other biomass. It also encompasses a conglomeration of various
techniques and practices like intercropping, mulching, cover cropping, trap
cropping etc. Organic farming also employs various biological pest control
methods, which eliminates the use of synthetic chemicals even at the
storage levels.
A thorough understanding of agro ecological parameters of the locality is
required to make organic farming a sustainable and feasible production system.
Eventually, this helps in adopting the locally suitable methodologies with a proper
and appropriate combination of various resources available on the farm.
Being a holistic production management system, organic farming promotes
and enhances environmental quality including biogeochemical cycles and soil floral
and faunal activities. The stress is on improving the on-farm management rather
than off-farm external inputs.

The key advantages of organic farming are the following:
It is self sustaining and socially and ecologically superior over the
conventional farming.
It makes use of cost effective management practices involving the use
of farm inputs produced within the farm.
Organic certified products with certification marks such as, “India
Organic” fetch a premium of 30 to 40% over the conventional products in the
domestic as well as global markets.
It is less expensive.
It is environment friendly as there is no pollution of soil and water.
It is enriches the soil and the local ecology.
The Produce is free of contamination from chemical residues has better
taste, flavour and nutritional value.
Seeds have more vitality and are good for successive generations.

Biodynamic Agriculture
Biodynamic agriculture is an advanced organic farming system. In addition to
the basic practices of organic farming, biodynamic agriculture uses, preparations
like fermented cow manure and herbal extracts. The herbs like Yarrow (Achillea
sp.),

Chamomile

(Chamomilla

sp.),

Stinging

Nettle

(Urtica

sp.),

Dandelion

(Taraxacum sp.), Oak bark (Quercus sp.) and Valerian (Valariana sp.) are
fermented in a unique way so that these preparations act as catalysts and
stimulants to activate the soil dynamics and the plant metabolism in a desired way
to yield a quality produce.
Biodynamic agriculture differs from organic agriculture in use of preparation
and special practices like:

•

Special compost preparations

•

Special foliar sprays

•

Planting by astronomical calendar

•

Peppering for pest control

•

Homeopathy

•

Farmscaping

The biodynamic preparations enhancing influence the biological aspects of the
farm by the microbial activity in the soils. This in turn improves the soil quality and
health, enhancing the growth, yield and quality of crops.
Regulations for Organic Farming
Organic farming has to confirm to organic standards. The concept of
organic standards extends from farm initiation to the post harvest
management, storage, processing, packaging, transportation as well as
handling. This involves careful monitoring, inspection and certification at
all stages right from farming till the product reaches the consumer market.
It is important to note that organic food production is a highly
regulated sector of the food industry since organic food must meet the
quality, health and safety standards of conventionally produced food plus
the rigorous standards of organic production. Countries around the world
are implementing harmonized standards for organic agriculture providing
assurances of equivalency that the international market requires for trade.
India has developed the National Organic Standards which are in line with
the international standards namely EU Standards, Codex alimentarius and
IFOAM standards.

It is now mandatory that organic food exported from

India should be certified by a government accredited inspection and
certification agency.

It is also essential that all the organic certification

bodies have to comply with the requirements of ISO 65 as per the criteria
drawn under the National Organic Programme.

MARKET POTENTIAL
The present world market for organic products is US$ 26 billion with an
annual increase of 15%. The present growth rate is expected to increase due to the
market entry of multinationals such as Heinz, Danone, Dole, Nestle, Mars, Novartis.
Trade of organic foods has become a major business in global markets.
At present, the major markets for organically farmed products are
EU, Japan and U.S.

Even though organic farming is native to India, the

market is at a nascent stage and accounts for 2% of global market. Efforts
have been made to gear up organic production to take advantage of global
trade opportunities. A number of Indian organic products are gaining
acceptance in international markets (Table 1). Promising products for
export are cereals, oilseeds, pulses, sugarcane products, fruits, cotton,
spices, coffee, tea, dry fruits, wines, honey and coconut products.
The demand for organic products over conventional products is also growing
steadily in India.

This concept is spreading widely in the metros where organic

products are being sold in exclusive organic shops.
Table 1: Volume of export during 2001- 2002
Products

Quantity (in tons)

Honey

173

Cashew nuts

644

Cotton

1330

Mango pulp

952

Pineapple juice

589

Banana puree

325

Dry banana

1890

Coffee

48

Basmati rice

2212

Walnuts

227

Seasame

739

Spices

100

Tamarind / Mustard

2

Peanut candy
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SCALE OF PRODUCTION
Organic products can be produced on a small or a large scale. Small scale
production is suitable for individual farmers who can produce and distribute these
for local use.

Large scale production is viable for village or community level

cooperatives which can produce such products in volumes large enough to tap the
export market.
The cost of production would be less if the certification process and
hence the fee is shared collectively by the groups / farmers. Ministry of
Agriculture and Ministry of Commerce, Government of India are extending
financial assistance through the State Governments and Small Farmers
Agribusiness Consortium (SFAC). Various financial schemes are available
for infrastructure development, certification and for setting up model
farms.

CONVERSION PERIOD
The establishment of an organic management system and building of soil
fertility requires an interim period, the conversion period of upto three years. The
whole farm including the livestock should be converted according to the national
standards, set out under the National Organic Programme. The conversion period
may not always be long enough to improve soil fertility and to re-establish the
balance of the eco-system, but it is period in which all the actions required to reach
these goals are started. The duration of the conversion period depends upon the
past use of land and the ecological situation.

FARM DESIGNING
Organic farms are designed to maintain sustainable production by taking into
account planting the border with trees of leguminous species for generating
biomass for fodder, compost etc. The selection of the crop takes into account the
need to provide a diversity of suitable species as per the soil conditions to minimize
nutrient losses.

CHOICE OF CROPS
Mixed cropping is planned which is beneficial to the soil as well as for good
returns. Emphasis is given for a well defined planting calendar for sowing during
ascending lunar phase, transplanting and harvesting during descending phase and
on warm sunny days.

In the choice of varieties, local varieties are taken into

consideration.

ANIMAL HUSBANDRY
Management

techniques

in

animal

physiological needs of the farm animals.

husbandry

are

governed

by

the

Cattle are the important component in

organic farming as cow dung is the major resource in production of various types of
compost, and in several preparation used in nutrient and pest management.
Therefore it should be an integral part of the farm to lower the input cost and make
the project viable.

CROP PROTECTION
Crop protection measures are carried out to ensure that losses from pest,
diseases and weeds are minimized so that growth and development would take
place naturally.

Weeds, pests and diseases are controlled by a number of

preventive cultural techniques which limit their development such as suitable
rotation, green manuring, conservation of natural enemies, release of predators,
use of biological agents and botanical extracts. Products based on cattle like cow
dung, urine, milk curd and ghee (panchgaviya) can be used extensively in pest
management.

PROJECT DETAILS
The cost of a commercial organic farm depends upon the size and the
available resources in and around the farm. This profile is developed
based on a model organic farm of 10 ha. with following cropping pattern
over the year.
Crop
Period
Rice

May-November

Wheat

November-April

Pulses

April-May

Vegetables

April-May

Seasonal vegetables can also be grown throughout the year.
PROJECT COST
A. FIXED ASSETS
Table 2: Fixed assets
S.

Item

Unit Cost (Rs.)

Units

No.

Cost
(Rs.)

1.

Land rent

10000/ha

2.

Shed/storehouse
produce

for 100/sqm

10 ha.

100000

220 sqm.

22000

under

conversion
3.

Cattle (Local breed)

2000/cow

10

20000

4.

Power tiller

90000

1

90000

5.

Training

1 year

15000

expenses

(10 Rs.15000/annum

farmers for one week)
Total Cost

247000

B. WORKING CAPITAL REQUIREMENT
(I)

Raw material
Table 3 : Raw material requirement
Rs./kg

Seeds kg/ha

Cost for 10 ha
(Rs.)

Rice

100

15

15000

Wheat

100

15

15000

Vegetables

5000

Pulses

50

15

Total

7500
42510

Note: If seeds are produced on-farm, the necessity to procure them
does not arise.
(II)

Manpower
Table 4: Manpower requirement

Item
Labour for land

Wages

No.

of Cost(Rs.)

(Rs./Manday)

Mandays

100

900

90000

preparation, composting,
harvesting,
drying and storage etc.
* Manpower requirement is not on continuous basis therefore contract
labours are hired for the listed operations.
(III) Cost of Milling

Rs. 30000

(IV) Utilities
Power 2000 unit @ Rs. 2/unit
(V)

Certification (per annum)

Rs. 4000
Rs. 30000

Fee for certification of the farm of upto 50 ha area is Rs. 30,000/-. For
farms of smaller area, the cost can be reduced by combining farms of
4-5 farmers.
(VI) Contingencies

(Rs.)

Marketing expenses

30000

Maintenance

25000

Total

55000

(VII) Recurring expenses (per annum)
(Rs.)
Raw Material

42510

Manpower

90000

Cost of milling

30000

Utilities

4000

Certification

30000

Contingencies

55000

Total

251510

C. CAPITAL INVESTMENT
(Rs. lakhs)
A.

Fixed assets

2.47

B.

Recurring cost(per annum)

2.51

Total

4.98

D. MEANS OF FINANCE
Table 5: Means of finance
S. No.

Particulars

(Rs.
lakhs)

1.

Equity

1.99

2.

Debt

2.99

Total

4.98

Debt: Equity

=

3:2

Interest

=

16% p.a.

in

E. FINANCIAL ANALYSIS
(I)

Cost of production
(Rs. lakhs)

(II)

Recurring cost (per annum)

2.51

Depreciation (@10%)

0.13

Interest (@16% per annum)

0.48

Total

3.12

Turnover
Table 6: Turnover
Seeds

Yield
(T/ha)

Selling Price Total
(Rs./kg)

(10

ha.)
(Rs. in lakhs)

Rice

2.0

14

2.80

Wheat

2.0

11

2.20

Vegetable

7.0

7

4.90

Pulses

1.5

10

1.50

Total

11.40

(III) Profitability
Net profit

Rs. 8.28 lakhs

% IRR

35%

% Profit of sales

72%

6. BIOFERTILIZERS
INTRODUCTION
Indian agriculture has seen major technological advances during the last
three decades enhancing food production and achieving self-sufficiency. Use of the
new agricultural technologies was accompanied by increasing inputs of chemical
fertilizers increasing agricultural production.
However,

such

indiscriminate

use

of

chemical

fertilizers

also

led

to

environmental pollution, erosion of soil quality and contamination of farm
produce and groundwater by chemical fertilizer residues and consequent health
hazards. Chemical fertilizers have affected the environment through nitrate
poisoning and extermination of beneficial microflora and microfauna by
adversely affecting the physical and chemical structure of the soil. It has been
observed that the concentration of chemicals in ground water has reached
levels, which are hazardous to human, and livestock population.
The high cost and environmental hazards associated with chemical fertilizers has
necessitated the identification of cost effective and environment friendly
alternatives and supplements. Integrated Plant Nutrient Supply Systems (IPNS)
consisting of a judicious combination of chemical fertilizers, organic matter and
biofertilizers ensures optimal nutrient supply to crops, at the same time
conserving soil productivity and ecology. In this context, biofertilizers have
assumed importance as an essential alternate input to chemical fertilizers.

Types of Biofertilizers
Biofertilizers are living microorganisms of bacterial, fungal, or algal
origin working alone or in synergy with one another or chemical fertilizers to
increase crop productivity. They assist biological nitrogen fixation, solubilisation

of insoluble phosphates in the soil, stimulation of plant growth and control of
diseases.
The most important and well-known biofertilizers are the following
along with their target crop are given in Table 1.

Table 1:

List of biofertilizers along with target crops

Biofertilizers

Type

Target Crop

Rhizobium

Bacteria

Leguminous

crops

(Pulses,

oilseeds, fodder)
Gluceanoacetobacter

Bacteria

Wheat,

rice,

vegetables,

sugarcane
Azospirillum

Bacteria

Rice, sugarcane

Azotobacter

Bacteria

Wheat,

maize,

cotton,

sugarcane
Blue green algae (BGA)

Cyanobacteria

Rice

Azolla

Fern

Rice

Phosphate solubilising

Bacteria

All the crops

bacteria (PSBs)
Rhizobium

is

generally

specific

to

leguminous

crops

and

its

application leads to 10-35% increase in crop yields through an estimated
fixation

of

50-100

kg

nitrogen

per

hectare

depending

upon

the

agroclimatic conditions. Azotobacter and Azospirillum are broad-spectrum
biofertilizers and their application fixes 20-25 kg nitrogen per hectare and
increases crop yields by 10-15%.
Phosphate Solubilising Bacteria (PSBs) are capable of increasing crop
yields by 5-30% by solubilisation of insoluble phosphate present in the soil
resulting in improved availability of the nutrients to plants. The increased
yields associated with the use of PSB are also due to their fungistatic

activity in the root zone of plants and the synthesis of growth promoting
substances.
The present report has been prepared with a 450 TPA unit as the
basis to produce the following biofertilisers:
1. Rhizobium
2. Gluceanoacetobacter
3. Azospirillum
4. Phospahte solubilising bacteria (PSB)
The process of their production involves multiplication of selected
naturally occurring strains of the organisms, which have been identified
and isolated after extensive trials on effectiveness. The strains are
multiplied by a two stage fermentation process, first in the laboratory
under carefully controlled conditions in a nutrient medium followed by
growth in a carrier into which the culture is inoculated. The organisms
grow further on the carrier even after packaging and retain their activity
for up to 6 months.

PRODUCTS
Product Mix
The product mix will consist of:
Capacity (TPA)
1.

Rhizobium

90

2.

Gluceanoacetobacter

90

3.

Azospirillum

90

4.

Phosphate solubilising bacteria (PSB)

180

Total

450

The unit will have the flexibility to vary production of individual bio-fertilizer
as per market demand, subject to the overall capacity.

Bio-fertilizers are sold in the form of inoculants which are commercial
formulations. The active bacteria or fungi are mixed with a carrier, which provides
bulk and stability by retaining moisture. The most commonly used carriers are peat,
organic manure or vermiculite. The inoculants should have a minimum of 10X108
viable cells per gram initially which may decline to 107 viable cells per gram at the
end of their respective shelf lives. Below this level, their effectiveness is nominal.
Nitrogen Bio-fertilizers
Rhizobium works by colonizing in the roots of leguminous plants. They attach
themselves to the root hairs, forming nodules in which they function as miniature
“nitrogen factories”, converting nitrogen in atmospheric air into forms the plant can
use as nutrients. Rhizobia cultures may be applied to the soil or to the seed by
mixing with a substrate (called a sticker), such as corn syrup, sugar solution, rice
gruel or milk. The seeds are rolled in the sticker until they are completely covered.
Preinoculated seeds are also available in the market. Since most of the rhizobia
strains are crop specific the commercially available inoculants either contain a
single strain for use with one specific group of legumes, or contain a mixture of
strains, intended for more than one group of legumes.
Gluceanoacetobacter and Azospirillum also fix nitrogen from air by colonizing
the roots. Gluceanoacetobacter is useful for wheat, rice, sugarcane and vegetables
and Azospirillum for all crops except legumes. The mode of application can be by
coating the seeds or inoculation into the soil in the field.
Phosphatic Biofertilizers
Phosphate solubilising bacteria (PSB) are the most commonly used in this
category. PSB helps plant growth by making available phosphate in soluble form
from insoluble forms, either present in the soil or which were formed by
combination of soluble forms of phsophatic fertilizers earlier applied which are
combined with compounds of Calcium present in the soil and have become
insoluble. Generally, 97% of the total phosphates present in the soil are in a water
insoluble form and therefore not available to plants. PSBs build up around the roots
of the plant and promote release of enzymes such as phosphatases and organic

acids which convert the insoluble phosphate to soluble phosphoric acid derivatives.
MARKET
Consumption of biofertilizers has grown from 9000 tons in 1999-2000 to
18000 tons in 2003-04. The present consumption is valued at Rs. 32.40 crores.
This growth represents an annual average growth rate of 20%. Assuming the same
rate of growth in next 5 years the consumption could reach 27000 tons by 200809.
The present area under cultivation of crops for which biofertilizers can be
used is 4.84 lakh hectares. Assuming a consumption of 500 g/ha the potential
demand for biofertilizers will be 2.42 lakh tons. The present domestic consumption
is less than 3% of the potential market. With suitable awareness drives through the
manufacturers as well as agricultural departments there can be considerable
increase in the demand and application of the biofertilizers.
Biofertilizers are useful for all major cereal crops, millets, foliage crops,
sugarcane, vegetables, tuber crops, horticultural and plantation crops as well as in
floriculture. The major biofertilizers being consumed are azotobacter, azospirillum,
Gluceanoacetobacter, rhizobium and phosphobacteria. Their relative market share
is given in Table 2.
Table 2:

Major bio-fertilizers along with their market share

S.No.

Types Market (in tons)

1

PSB

7200

2

Azospirillum

3600

3

Gluceanoacetobacter

1800

4

Rhizobium

1800

5

Others

3600

TOTAL

18000

Biofertlizers currently in market come in the price range of Rs.18-20 per kg.

TECHNOLOGY
The technology for biofertilizer production is available through a number of
research institutes. Some of these technologies have been transferred to the
industry and their viability proven on a commercial scale. One of the best options
for a new unit will be to adopt a technology from the industry which is currently in
production and the products of which are well accepted in the market. The present
feasibility report is based on one such technology developed at SPIC Science
Foundation (SSF).
This technology covers Rhizobium, Azospirillum, Gluceanoacetobacter and
PSB and is less capital intensive and easy to operate. Most of the alternative
technologies involve setting up of fermenters and other costly machineries. Since
this technology does not involve liquid fermentation, therefore no effluent is
generated from the process. SSF have been able to ensure guaranteed quality and
extended shelf life of the inoculants by developing a carrier of consistent nature and
by standardizing the production process.
Process Description
The production process involves multiplication of selected naturally occurring
strains of the organisms, which have been identified and isolated after by extensive
trials on effectiveness. The strains are multiplied by as a two stage fermentation
process, first in a shake flask under controlled conditions in a nutrient medium
followed by solid state fermentation in a carrier into which the bacterial culture
from the shake flask is inoculated. The organisms grow further on the carrier even
after packaging and retain their activity for up to 12 months. The carrier used in
this process is vermiculite. The process involves three steps as given below.
Carrier enrichment
The first step of the production process involves enrichment of the
carrier (vermiculite) with nutrient media, which consist of fructose and other
minerals in minute quantities. The nutrient media is mixed with the
vermiculite in the ratio of 3:7. The enriched carrier is then packed in 1 kg
polythene

bags

and

sterilized

in an autoclave. The enrichment and

sterilization process takes 1½ days.

Inoculum’s preparation
The inoculum is prepared in parallel to the enrichment process. It is
prepared by inoculating the bacterial strains of the respective biofertilizers
from the mother culture into the shake flask containing Luria Broth media,
which is rich in nutrients like peptone and yeast extract, and minerals, and is
allowed to ferment for 24hrs.
Adsorption and maturation
This inoculum, consisting the cells of the biofertilizer is then inoculated
into the sealed packets containing the carrier for adsorption on the media.
This operation is done in the laminar hood under sterile conditions. Following
inoculation the packets are left at room temperature for two weeks for
maturation, during which the cells present in the inoculum divide to reach a
minimum viable number of 108 cells/ gram, which is ready for delivery in the
market.

Process Diagram
Carrier enrichment

Carrier sterilization

A. Inoculum
preparation

Adsorption of inoculums on carrier material

.

C.

Maturation

Final Packaging

PROJECT DETAILS
Production capacity
The proposed production capacity is of 450 tpa, distributed among the
following products: Table 3:

Break up of the capacity

S. No.

Item

Capacity (TPA)

1.

Rhizobium

90

2.

Azospirillum

90

3.

Phosphobacteria

180

4.

Azotobacter

90

Site and Location
The project will require about 0.5 acres of land and the cost of land is
assumed at Rs. 1.50 lakhs.
PROJECT COST
A. FIXED ASSETS
Table 4: Fixed assets
S. No.

Head

Cost
(Rs. in lakhs)

1

Land

1.50

2

Land development

1.90

3

Buildings & civil works

9.00

5

Equipment

20.00

6

Miscellaneous fixed assets

2.00

Total

34.40

(B) Land development
Table 5: Cost for land development
S.

Development Cost Details

No.
1.

Cost
(Rs. in lakhs)

Cost of leveling and development 2200 0.22
sq.m.@10/- per sq.m

2.

Internal roads and drains

0.40

3.

Cost of compound wall 250 m @ Rs 200/m.

0.40

4.

Main entrance gate

0.25

5.

Signboard & other miscellaneous work

0.13

6.

Providing 8” bore well to a depth of 250
feet with submersible pump (1 nos.)

0.50

Total
(II)

1.90

Buildings and civil works
The total covered area required for the unit will be 3000 sft. The
details of the built up space is given in Table 6. The building is of RCC
type construction and the average cost of construction is assumed at
Rs.300 per sft. The total cost incurred in construction of all the
facilities would be Rs. 9.00 lakhs.
Table 6:

Break up of the built up space

Unit

Area (sq. ft)

Storage

200

Carrier Preparation & enrichment

500

Sterilisation

500

Inoculation & QC

400

Maturation

500

Office

400

Staff/Stores etc.

500

Total Area

3000

(III) Equipment
The total cost of equipment estimated at Rs. 20.00 lakhs.
Note: The cost of equipment is given on the next page.
Table 7:
Items

Cost of equipment

Description
Capacity

/ Unit

Qty

Cost

Cost
( Rs.)

(Rs.
(nos.) lakhs)

Pulveriser

250 kg/ hr

100000

1

1.00

41000

2

0.82

Conveyor belt

100000

1

1.00

Medium filling machine

60000

2

1.20

SS medium mixing tank with 150L
agitator

(Peristaltic pump)
Autoclave

1 ton

400000

1

4.00

2000

6

0.12

1

0.58

1

1.00

3000

6

0.18

300000

1

3.00

800 300000

1

3.00

Laminar flow

100000

1

1.00

Refrigerator

15000

1

0.15

Vertical autoclave

25000

1

0.25

Weighing balance

100000

1

1.00

Water distillation unit

25000

1

0.25

10000

1

0.10

Hot air oven

2000

1

0.02

Incubator

5000

1

0.05

Rotary shaker

20000

1

0.20

6000

1

0.06

2000

1

0.02

100000

1

1.00

Heat sealer
Rotary shaker

50

flasks,

double 58000

layer
Laminar flow

Class

10000

Hepa 100000

filters
Magnetic stirrer
Diesel generators

65kVA,Kirloskar

Boiler

Diesel

fired

(

kg/hr)
Quality control equipment

Colorimeter

pH meter
Pippetteman

set of three

Microscope
Total

20.00

(IV) Miscellaneous fixed assets
Table 8:

Miscellaneous fixed assets

Item

Nos.

Cost (Rs.)

Computer

2

80000

Printer

1

10000

Fax

1

10000

AC

3

60000

Furniture

30000

Miscellaneous

10000

Total

200000

B. TECHNOLOGY FEE
The technology fee for the project is Rs. 10.00 lakhs. This will include the
bacteria, manufacturing process and training of the personnel.
WORKING CAPITAL REQUIREMENT
(I)

Manpower
Table 9:

Manpower requirement

Designation

Number

Monthly

Total

Salary

(p.m.)

(Rs.)

(Rs.)

Manager

1

8000

8000

Supervisor

1

6000

6000

Operators

2

5000

10000

Assistant

2

4000

8000

Unskilled Worker

6

3000

18000

Total
(II)

Salary

50000

Raw material (per annum)
The raw materials required are: Qty. per batch of (1500 kg)
1. Sugar/fructose

450 kg

2. Vermiculite carrier

1050kg

3. Buffer salt

Trace

4. Mg/Ca salts

Trace

5. Vitamins

Trace

6. Peptones

200 g

7. Yeast extract

50 g

8. Glucose

400 g

(III) Utilities
(Rs. )
Power (600 units @ Rs. 5/-)

3000

(IV) Contingencies
(Rs. lakhs)

(V)

Office expenses

0.10

Marketing expenses

0.06

Repair & maintenance

0.02

Total

0.18

Total Recurring expenses (Per month)
(Rs. lakhs)
Raw Material

0.74

Salaries & Wages

0.50

Utilities

0.03

Contingencies

0.18

Total

1.45

Total Recurring Cost (per annum) : Rs. 17.4 lakhs
D.

TOTAL CAPITAL INVESTMENT
(Rs. lakhs)
Fixed capital

34.40

Technology fee

10.00

Working capital (3 months)

4.35

Total
E.

48.75

MEANS OF FINANCE
Table 10:
S. No.

Means of finance

Particulars

(Rs in lakhs)

1.

Debt

29.25

2.

Equity

19.50

Total

48.75

Debt : Equity

3:2

Rate of interest

16%

F.

FINANCIAL ANALYSIS

(I)

Cost of production (per annum)
The cost of production works out to
(Rs. lakhs)
Total recurring cost

17.40

Depreciation (@10%)

3.44

Interest (@16%)

4.68

Total

25.52

Debt : Equity : 3:2
(II)

Turnover (per annum)
Capacity Utilisation : 70%
Phosphate

Selling Price

Breakup of capacity

(Rs. lakhs)
Solubility bacteria

16

40%

Rhizobia

16

20%

Azospirillum

16

20%

Azotobacta

16

20%

Total turnover: Rs. 56.7 lakhs
(III) Profitability
Net profit

Rs.31.18 lakhs

Net profit ratio
IRR
Rate of Return

49%
31%
51%

*****

7. MICROBIAL BIOPESTICIDES

INTRODUCTION
India loses about 30% of its crops to pests and diseases every year reducing
the farmer’s income considerably. To counter loss, use of pesticides has increased
sharply since the 1970s particularly when high yielding varieties were introduced
commercially as part of achieving green revolution.

However, widespread use of

chemical pesticides has led to serious health and environmental problems.

The

damaging impact of these chemicals is not only on the target pest but also on the
beneficial insects in the environment. These chemicals do not degrade easily and
their residues contaminate food including milk, eggs, meat and fish, fodder and
fibre, posing serious health hazards.
Indiscriminate use of pesticides has also led to the development of resistance
in many pests for example Helicoverpa, a pest harmful to cotton crop, forcing

farmers to increase, the dosage and frequency of pesticide application. As a result,
some of the major pests cannot be controlled any longer.
Biopesticides are living organisms and biocontrol agents or their extracts,
which are natural enemies of pests and thus kill the pests as predators, by infecting
them or by producing toxins.
Types of Biopesticides
Microbial biopesticides are of three types i.e. bacterial, fungal and viral. The
most prominent bacterial biopesticides are Bacillus thuringiensis, a pathogen for
lepidopteran pests infecting crops like cotton, vegetable etc and Pseudomonas
fluorescens, which is effective against wilts and root rot diseases.
Fungal biopesticides are divided into two categories i.e. entomopathogenic
fungi and antagonistic fungi.

Entomopathogenic fungi infect the insects whereas

antagonistic fungi attack disease causing fungi and other parasitic microorganisms
on the plants. Examples of entomopathogenic fungi include Beauveria, Verticillium
and Metarhizium and antagonistic fungi include Trichoderma. The most important
naturally occurring insecticidal viruses are the Baculoviruses. Out of more than 10
types of such viruses extensively studied, Nuclear Polyhedrosis Viruses (NPV) is
used for control of pests like bollworm, cutworm and sugarcane shoot borers have
been successfully developed and demonstrated.
The commercially important microbial biopesticides, which are used in India,
are listed below (Table 1.).
Table 1: Commercially important microbial biopesticides
S. No

Category Products

Target pest

Major crops

1.

Bacteria

Bacillus thuringiensis

Lepidoptera

Cotton,

Bacillus sphaericus

Mosquitoes,

vegetables

Bacillus subtilis

flies

Soybean,

Pseudomonas

Fungal

wheat

fluorescens

pathogens

Cotton,

corn,
peanuts,
peas,

2.

Fungi

Fungal

oilseeds,

pathogens

rice

Trichoderma viride

Fungal

Trichoderma

pathogens

Wheat,
pulses,

rice,

vegetables,

harzianum

plantations,

spices

Trichoderma

and sugarcane

hamatum
Insect

pests Cotton,

pulses,

as oilseeds,

plantation

Beauveria bassiana

such

Verticillium lecanii

bollworms,

Metarhizium

white flies, root vegetables

anisopliae

grubs,

Paecilomyces lilacinus

mosquito bugs.

crops,

spices

and

tea

Nomuraea
rileyi
3.

Viruses

Nuclear

Polyhedrosis American

Cotton,

sunflower,

Virus

(NPV)

of bollworm,

tobacco

and

sugarcane

Helicoverpa armigera, tobacco
Spodoptera and Chilo caterpillar
infescatellus

and

shoot borer

Advantages of Biopesticides
Biopesticides have the following advantages over chemical pesticides:
They are eco-friendly as they degrade quickly and do not leave harmful residues.
•

They are more target specific affecting only the target pests and their close
relatives and are non hazardous to other insects, fish, birds, mammals.

•

Development of resistance to biopesticides are less.

•

They are often effective in small quantity.

•

Biopesticides and biocontrols are relatively cheaper.

•

They are easy to apply and are suited for rural areas.

•

Following application of biopesticides there is no need for a waiting time before
harvest.

•

They are compatible with microbial biofertilizers, like nitrogen fixers and
phosphate solubilizers.
In spite of the above advantages, the use of bio-pesticides has not grown rapidly because of

a few limitations.

They have relatively short shelf life, seasonal requirement and slower action

on the pests. Bio-pesticides cannot substitute all chemicals. Therefore, bio-pesticides are used
either as a principal or as a supplementary system in the Integrated Pest Management (IPM)
programmes.

However, the popularity of bio=pesticides has increased in recent years, as

extensive and systematic research has greatly enhanced their effectiveness. Also, techniques
for the mass production, storage, transport and application of bio-pesticides have improved. A
number of research centres such as Indian Agricultural Research Institute, New Delhi, Tamil
Nadu Agricultural University, Coimbatore, Regional Research Laboratory, Jammu etc. are
undertaking research aimed at improving techniques for the augmentation and application of
bio-pesticides. Department of Biotechnology, Govt. of India is also promoting the development
and commercialization of bio-pesticides in a major way.

Government support has also

increased substantially for the popularization of the biopesticides for increasing the awareness
amongst farmers for using these products.
The profile has been prepared for a unit of 100 TPA capacity on a single shift
basis with the following product mix:
i.

Trichoderma

:

50 TPA

ii.

Beauveria bassiana

:

30 TPA

iii.

Pseudomonas fluorescens

:

20 TPA

The unit will however have the flexibility to vary the proportion of individual
biopesticides produced as per the market demand within the overall capacity.
The production process involves multiplication of selected organisms and
fermentation (solid state or submerged). Commercial formulations of microbial
biopesticides carry live and active fungi or bacteria on an appropriate carrier
which provides bulk and stability by retaining moisture.

PRODUCT DESCRIPTION
(i)

Trichoderma
Trichoderma, a fungus, is very effective against fungal plant diseases such as
root rot and wilts and is used worldwide. It has gained considerable
recognition as potential biocontrol agent in India in the last few years. Three
strains of Trichoderma used as biopesticides are given below:
•

Trichoderma viride

•

Trichoderma harzianum

•

Trichoderma hamatum

Trichoderma secretes cellulase and chitinase enzymes, which react with the
cell wall of the disease causing fungi and dissolve it.

This causes the

protoplasm of the cell to flow out, which is consumed by Trichoderma as
food, and multiplies its spores, thus destroying the pathogenic fungi.
Moreover, the secretion Trichodermin from the mycelia of Trichoderma is
antagonistic to most parasitic microorganisms, rendering them inactive and
in most cases destroying them.
Methods

of

applications

of

Trichoderma

include

seed

treatment,

soil

application and foliar spray. It can control plant diseases like root rot, wilt
and other fungal diseases on a wide range of crops like pulses, oilseeds,
cotton and sorghum. It is also effective in horticultural crops like carnations,
petunia, tomatoes, pepper, cucumber and other vegetables.

Table 2 gives

the details of various crops, diseases and methods of application of T. viride.
The toxicity of Trichoderma formulation has been well tested and is virtually
nil to humans and mammals.

The acute oral toxicity in rat has been

estimated to be LD50>9000 mg./kg. body weight. It has been found to be
non-irritant as tested in the primary skin irritation test in rabbits. It is nontoxic to fish, honeybee, silkworm and birds. It can be stored at room
temperature not exceeding 30oC for 6 – 12 months.

Table 2: Diseases controlled by Trichoderma viride
Crop
Cereals
Rice
Wheat
Wheat
Pulses
Pea nut
Black gram
Chick pea
Soyabean
Vegetable
Cauliflower
Tomato
Egg plant
Peas
Potato
Onion
Fruits
Grapes
Cucumber
Banana
Plantation Crops
Coffee
Tea
Spices
Turmeric, Ginger
Black Pepper
Capsicum
Cash Crops
Sugarcane
Sugar beet
Tobacco
Betel vine
Oil Seed
Sunflower

(ii)

Disease

Method of Application

Sheath blight
Loose’ smut
Root rot

Foliar spray
Foliar spray
Soil application

Root rot
Root rot
Wilt
Damping off

Seed treatment
Seed treatment
Soil application
Soil application

Damping off
Stemrot, Damping off
Collar rot
Damping off
Damping off
Root rot

Seed treatment
Soil application
Seedling dipping
Seed dipping
Soil treatment
Tuber dipping
Soil application

Grey mould
Wilt
Wilt

Foliar spray
Soil application
Rhizome dipping

Wilt
Collar rot
Black root rot

Soil application
Soil application

Rhizome rot
Root rot
Root rot

Rhizome dipping
Soil application
Seedling dipping

Root rot
Damping off
Damping off
Root rot

Seedling dipping off
Soil application
Soil application
Soil application
Soil application

Collar rot

Seed treatment

Pseudomonas fluorescens

P. fluorescens is a naturally occurring bacteria, widely found in rhizosphere of
almost all field crops. It removes amino acids from water droplets on leaves and
suppresses the collection of pathogenic fungi if present.

It also suppresses the

pathogens by producing antibiotics and siderophores (low molecular weight, high
affinity, chelators that transport iron into bacterial cells). They limit the availability
of iron to pathogens and ultimately suppress their growth. Pathogens are thought
to be sensitive to suppression by siderophores produced by the antagonistic
Pseudomonas.
It effectively controls wilts and root rot diseases of important vegetable crops
and blast disease in rice. It is effective on a range of crops including rice, cotton
and vegetables.

Methods of applications include seed treatment and foliar spray

(Table 3). Soil borne pathogens are controlled with the use of seed treatment and
foliar pathogens by spraying.
Table 3:

Disease controlled by P. fluorescens

Crop

Disease

Method of application

Rape seed

Root rot

Seed treatment/Soil application

Soyabean

Root rot

Seed treatment/Soil application

Cotton

Damping off

Seed treatment/Soil application

Cucumber

Damping off

Seed treatment/Soil application

Peas

Damping off

Seed treatment/Soil application

Chick pea

Wilt

Seed treatment/Soil application

Rice

Sheath

Foliar spray

Pigeon pea

blight

Seed treatment/Soil application

Tomato

Wilt

Seed treatment/Soil application

Linseed

Wilt

Seed treatment/Soil application

Banana

Wilt

Rhizome dipping

Wilt
Pseudomonas preparations can be stored for upto one year and are
compatible with the use of biofertilizers. There are no reports of allergenecity or
any other adverse effects of Pseudomonas. It has low mammalian toxicity and no
adverse effect on non-target organisms.
(iii)

Beauveria bassiana

Beauveria is a naturally occurring entomopathogenic fungus and is fatal to
insects.

It infects at the early and in pupal stages.

Commercial development of

this fungus for biological control has primarily been targeted against foliar feeding
pests.
When the Beauveria spores come in contact with the cuticle (skin) of
susceptible insects, they germinate and grow directly through the cuticle
to the inner body. The fungus proliferates throughout the insect's body,
producing toxins and draining the insect of nutrients, eventually killing it.
Once the fungus has killed its host, it grows out through the softer
portions of the host’s cuticle, covering the insect with a layer of white mold
(hence the name white muscadine disease) in 5 – 7 days. This downy mold
produces millions of new infective spores that are released to the
environment. High humidity helps in achieving good efficacy of Beauveria
bassiana.
A list of crops and the pests controlled by Beauveria bassiana is
given in Table 4.
Table 4:

Crops and the pests controlled by Beauveria bassiana

Crop

Pest

Cotton
Pulses
Oil seeds
Vegetable
Tea

Helicoverpa armigera (Bollworm)
Bemisia tabaci (whitefly)
Spodoptera litura (Cutworm)

Coffee
Cardamom
Sugarcane
Rice

Cydia leucostomata
(Flush worm)
Helopeltis antoni
(Tea mosquito bug)
Euvallacea fornicutus
(Shoot hole borer)
Hypothenemous hampei
(Berry borer)
Besilepta fulvicorne (Root grub)
Holotrichina consanguinea (Root grub)
Dicladispa armigera (Rice hispa)

Beauveria bassiana is applied through foliar spray, either alone or along with
conventional insecticide/synthetic pyrethroids or with any agriculture wetting agent
preferably during morning and evening hours. Application rates depend upon the
crop and the pests to be controlled. It is also applied by drenching the soil
thoroughly for control of root grubs.

The product should not be mixed with

chemical fungicide or helping products that alter the pH between 6-7.5. The shelf
life is upto six months. Field applications do not result in any adverse effects on
beneficial insects.

MARKET
The present consumption of biopesticides is valued at about Rs. 110 crores,
out of which microbial biopesticides constitute more than 50%. The consumption of
microbial pesticides has grown at an annual rate of 20% from Rs. 27 crores in
2000-2001 to Rs. 60 crores in 2003-2004. Assuming the same rate of growth in the
next 5 years, the consumption could reach Rs. 130 crores by 2008-2009. However,
it has been reported that the present usage represent only 2-3% of the potential
market demand of biopesticides.

Therefore, considerable increase in the use of

biopesticides

with

can

be

achieved

suitable

awareness

campaign

by

the

manufacturers as well as agricultural departments.
At present there are about 200 manufacturers but most of them are operating on a
very small scale to cater to local requirements. The larger producers include Ajay
Biotech, Sun Agro Biosystem Pvt. Ltd., T. Stanes & Co., Bassaras Biocon India Pvt.
Ltd., and Biotech International Company.

Several state agriculture departments

are also producing biopesticides. Application of biopesticides is well established in
states such as Maharashtra, Karnataka, Tamil Nadu, Kerala and Andhra Pradesh.
Market information about the product mix suggested in this report is presented in
Table 5. (on the next page)

Table 5: Market information about Trichoderma, Beauveria and Pseudomonas

Trichoderma

Parameter
Estimated consumption

eauveria

seudomonas

1860

5

0

930

0

5

200

5

0

20%

%

%

3600

6

0

in 2002-03 (Rs. in lakhs)
Estimated quantity
(tons) consumed in
2002-03
Average rate per kg.
(Rs.)
Projected annual
average growth rate in
next 3 years
Estimated demand in
2005-06 (Rs. in lakhs)
Major producers
•

•

Ajay

Biotech

India

Ltd.

Industry
•

Basarass Biocon India

•

Biotech International

•

Esvin

•

Romvijay Biotech

•

Basarass Biocon

•

T. Stanes & Co.

India Pvt. Ltd.

•

Greentech

•

Esvin

Advanced

Sun Agro Industries

•

Tamil

Nadu

Cooperative

Sugar

T. Stanes & Co.

•

Margo Biocontrol

•

Phalada

•

Sun Agro Biosystem

Research

Pvt. Ltd.

Foundation

T. Stanes and Co.

•

Tamil

Nadu

Cooperative

Sugar

State Agriculture
Maharashtra,
Pradesh,
and Kerala

Andhra
Tamil

Pest

Agro

Federation Ltd.

Nadu

•

Control

India
Sun Agro Biosystem
Pvt. Ltd.Maharashtra

Indore Biotech Inputs

Karnataka,

•

Services
•

•

•

Agro

Technologies

Technologies

•

Departments

Romvijay Biotech

Advanced

Federation Ltd.

•

•

Esvin

Advanced

Technologies
•

Indore Biotech Inputs

•

Sun Agro Biosystem
Pvt. Ltd.

Tamil Nadu and Kerala

It may be noted that the above projections are very conservative and the actual
demand of biopesticides is likely to increase at a much higher rate for the following
reasons:
•

While some chemicals pesticides have been banned already, the use of
others is likely to come under greater regulatory control

•

An increasing number of pests are developing resistance to existing
chemical pesticides

•

The cost of development of new chemical pesticides has increased
considerably in recent years.

•

The demand for organic products is increasing at a rapid rate.

•

Extensive research and commercialization efforts have been initiated by
the government to promote biopesticides.

Regulations for commercial production
The manufacture, registration, use, export and import of biopesticides in the
country is governed by The Insecticide Act, 1968. All the three products i.e.
Trichoderma,

Beauveria

and

Pseudomonas

are

covered

under

reconstituted

schedule list of Insecticides Act 1968 of Government of India. The following bodies
regulates the pesticides as well as the biopesticides production in the country and
functions under the Ministry of Agriculture:

a) Central Insecticides Board (CIB): Responsible for formulating policies.
b) Registration Committee (RC): Responsible for registration/biopesticides
for manufacture, import and export in the country.

c) Central Insecticides Laboratory (CIL): Responsible for checking the
quality of pesticides/biopesticides being supplied to the market.

d) State Department for Agriculture (SDA): Responsible for issuing
manufacturing license and quality check.

TECHNOLOGY DETAILS
Sources of technologies and technology selection
The technology for the production of microbial biopesticides can be obtained
from research institutions as well as industry.

Institutions which have developed

and transferred the technologies for production of microbial biopesticides are
Project Directorate on Biological Control, Bangalore, Tamil Nadu Agricultural
University, Coimbatore and Regional Research Laboratory, Jammu.
a) Technologies available with the industry are available in turn key basis.
b) Present profile is based on the technology available with M/s. Sun Agro
Biosystems Pvt. Ltd.

Process outline
The production of microbial biopesticides can be carried out by both solid
state and submerged fermentation.

The submerged fermentation is preferred

method for Beauveria bassiana and Pseudomonas fluorescence, and Trichoderma
can be produce using both solid-state and submerged fermentation. The profile is
based on use of submerged fermentation for production of all three biopesticides.
The

production

process

involves

multiplication

of

selected

strains

of

organisms in fermenters followed by blending with the carrier for formulation. An
outline of the process using submerged fermentation is given in the Figure.
Some of the important considerations in the process of production are
explained below:
i.

Fermentation process:
fermentation.

The organisms are multiplied using submerged

The choice of nutritional medium for the growth, should be

based on cheap raw materials available in the proximity of the unit, without
affecting the yield and the properties. The cost of the products are effected
by duration of fermentation, therefore, parameters such as pH, sterility,
aeration, stirring, etc. should be optimised to reduce the fermentation time.
ii.

Formulation: Microbial biopesticide formulations are prepared by blending
of living organism/spores collected from fermentation with inert ingredients
referred to as carriers. Talc and vermiculite are the commonly used carriers.
The carrier is carefully selected, so that it does not interfere with the

pathogenic properties of the organism.

It should also be sterilized before

blending with the organisms.
.
iii.

Sterility: Microbial processes are sensitive to contamination by other
microorganism,

which

can

affect

the

process

negatively

by

destroying/reducing the cells of the production strain, thereby reducing the
yield.

Therefore, quality checks for contamination are required during all

crucial stages of the process i.e. maintenance of the culture, fermentation
and formulation.
PROJECT DETAILS
Production capacity
The profile has been prepared for a production capacity of 100 tons/annum
on a single shift basis.

The capacity is devided in the ration 30%, 40%, 40%

among Beauveria bassiana, Trichoderma viridae and Pseudomonas fluorescens
respectfully.
Location and site
The location of a biopesticide unit should not be in an area with extreme
temperature conditions, otherwise it will increase the operating cost, resulting from
controlled temperature conditions.
Area of land
The area of land required for setting up the unit is approximately 0.5 acres.
PROJECT COST
A. FIXED ASSETS
Table 6: Fixed assets
S. No.

Description

Cost
(Rs.
lakhs)

1.

Land and site development (1/2 acre @ 5.00
Rs.10 lakhs/acre)

2.

Building and civil works

36.00

3.

Equipment

18.25

4.

Miscellaneous fixed assets

2.00

in

Total

(I)

61.25

Buildings and civil works:
The cost of buildings and civil works is estimated Rs. 36.00 lakhs,
assuming rate of Rs. 400/sq. ft. for an area of 9000 sq. ft. The break
up of the area is given below:
Table 7: Break up of the built up space

S. No.

Type

Area (Sft.)

1.

Blending (2 x 500 sft.)

1000

2.

Packing & Dispatch

1000

3.

Administration

1000

4.

Fermentation for Entomopathogenic fungi

1000

5.

Fermentation for Antagonistic fungi

1000

6.

Quality Control Laboratory

1000

7.

Start Culture Preparation (Shaker level)

1200

8.

Inoculation

600

9.

Mother Culture and Chemicals storage

1200

Total

9000

Table 8: Equipment
S.

Description

Units

No

Unit price
(Rs.

Total

in Price

lakhs)

(Rs.

in

lakhs)
1.

Vertical autoclave 18” dia

3

25,000
75,000

2.

Packing machines 1 kg

5

1,000
5,000

3.

Packing machine, 250 gm

5

1,000
5,000

4.

Platform for V. autoclave

1

10,000
10,000

5.

Platform for fermenter

1

10,000
10,000

6.

Fermenter, 200 litres

2

5,00,000
10,00,000

7.

Air compressor with steam generator

1

2,50,000

8.

Rotary shaker

1

25,000

2,50,000

25,000
9.

Process water tank

1

50,000
50,000

10. Quality control equipments
(i) BOD incubator 165 litres

1

50,000
50,000

Hot air oven

1

20,000

(ii)

20,000
Laminar flow chamber

1

35,000

(iii)

35,000
Microscope stereo Binocular

1

20,000

(iv)

20,000
Compound microscope

1

50,000

(v)

50,000
Refrigerator 280 litres

2

20,000

(vi)

20,000
Air conditioners

5

30,000

1,50,000

Electronic balance

1

1,00,000

1,00,000

(vii)

(viii)
(ix)

Lab miscellaneous

Assorted 50,000

11. Material handing equipment

50,000

2

2,00,000

2,00,000

12. Dust handling system

-

2,00,000

2,00,000

13. Spares & accessories

-

-

-

(Pedal Blender)

Total
(II)

23,25,000

Miscellaneous Fixed Assets
Table 9: Miscellaneous fixed assets

Item

Nos.

Cost (Rs.)

Computer

2

80000

Printer

1

10000

Fax

1

10000

AC

3

60000

Furniture

30000

Miscellaneous

10000

Total

200000

B. TECHNOLOGY KNOWHOW
The technology know how fee has been assumed at Rs. 10.00 lakhs.

C. WORKING CAPITAL REQUIREMENT
(I)

Raw material
Table

10:

Raw

materials

for

100

ton

of

biopesticides

production
Bio-Pesticide

Raw material

Quantity Amt.
(Rs.)

Total
(Rs.
lakhs)

Trichoderma viride
(40T)

Yeast

5Kg

5000

Molasses

25Kg

700

Micronutrients

1000
1000Kg

Talc

Methyl 5Kg

Carboxy

12000
2000

cellulose
Culture maintenance

500
21200 8.48

Beauveria bassiana

Potato

(30T)

broth

Dextrose

3700
1000

Micronutrients

1000Kg

12000

Talc

5Kg

2000

Carboxy

Methyl

cellulose

500

Culture maintenance

19200 5.76

Pseudomonas

Beef extract

5Kg

5000

fluorescens

Sugar

50Kg

1000

Ammonium sulphate

50Kg

1500

(40T)

Micronutrients

1500
1000Kg

Talc

12000

Culture maintenance

1000
22000 8.8

Total cost of raw material works out to Rs. 23.04 lakhs.
(II)

Manpower
The unit will employ a total of 25 people as follows:
Table 11: Manpower requirement

Category

Nos

Salary

Cost

(Rs./Mont

(Rs./Mont

h)

h)

General Manager

1

30000

30000

Manager

1

12000

12000

Scientist

1

12000

12000

Supervisors

2

6000

12000

Plant operator

1

5000

5000

Technical Assistants

3

4000

12000

Administration/Accounts

1

5000

5000

Marketing officers

5

5000

25000

Unskilled labor

10

3000

30000

Total

25

143000

(III) Utilities (per month)
Power (2000 units @ Rs. 5/unit)

Rs. 10000

(IV) Contingencies (per month)
(Rs.)

(V)

Marketing expenses

20000

Maintenance

10000

Total 30000
Recurring Expenses (per month)
(Rs. lakhs)
Raw Material

1.92

Manpower

1.43

Utilities

0.10

Contingencies

0.30

Total

3.75

Recurring Expenses (per annum) - Rs. 44.76 lakhs
D. CAPITAL INVESTMENT
(Rs. lakhs)

E.

Fixed assets

61.25

Technology know-how

10.00

Working Capital (3 months)

11.19

Total

82.44

MEANS OF FINANCE
The proposed means of finance as per the existing norms are as
follows:
(Rs. lakhs)
Debt

32.98

Equity

49.46

Total

82.44

Debt Equity Ratio

= 3:2

Interest Rate

= 16%

F. FINANCIAL ANALYSIS
(I)

Cost of Production
(Rs. lakhs)
Recurring cost (per annum)

45.00

Depreciation (@10%)

06.12

(II)

Interest (@16% Pa)

07.90

Total

59.02

Turnover
Price
(Rs./Kg.)

Quantity Total
lakh)
(Kg)

Trichoderma

175

40000

70.00

Beauveria

125

30000

37.50

Pseudomonas

100

40000

40.00

Biopesticides

Total

147.50

(III) Profitability
Net profit

-

Rs. 88.82 lakhs

% profit of sale

-

60%

IRR

-

22%

*****

(Rs.

8. MICROPROPAGATION
INTRODUCTION:
Plant tissue culture or micropropagation technology has made invaluable
contribution to agriculture by enabling propagation of desirable plant throughout
the year by production of elite disease free plants, germplasm conservation etc. It
is a technique for in vitro growth of plantlets from any part of the plant in a suitable
nutrient medium under controlled aseptic conditions.
This

technology

offers

numerous

commercial

advantages

over

its

conventional counterpart which are summarized below:
i.
ii.

Offers rapid multiplication of elite disease free planting material
Provides a high degree of phenotypic uniformity

iii.

Enables storage and maintenance of stock plants/germplasm

iv.

Provides round the year supply

Commercial tissue culture industry is in existence globally since the last 25
years. However, in India, plant tissue culture industry started about 10-12 years
back and is revolutionizing the commercial agriculture sector by enabling mass
propagation of elite high yielding plants throughout the year.

In India, the beginning of micropropagation application in horticulture dates
back to the early 1980s. Since then, it has become indispensable in propagation of
many valuable crops like banana, sugarcane, papaya etc. Micropropagated plants
have been well accepted by farmers all over the country because of its uniform
productivity, freedom from disease, vigorous growth and high yield. Higher yield is
contributed by increase in the yield per plant as well as larger number of plants,
which can be cultivated per unit area.
India has a wide range of climatic and soil conditions which enables the
cultivation of an array of horticultural crops, floricultural plants, plantation crops,
spices, medicinal and aromatic plants. Micropropagation technology has been used
for multiplying various crops in these categories. A few examples are given in the
table:
Horticulture

Plants

Spices

1. Banana

1. Cardamom

2. Pineapple

2. Vanilla

3. Strawberry
4. Papaya

3. Ginger
4. Turmeric

Forestry Plants
1. Teak
2. Eucalyptus
3. Kadaamb
4. Pinus

5. Apple

5. Paulonia

6. Pomegranate

6. Bamboo

7.

Sugarcane

Vegetables

Medicinal plants

Beverage plants

1. Potato

1. Safed Musli

1. Tea

2. Asparagus

2. Podophylum

2. Coffee

3. Onion

3. Taxus buccata
4. Patcholi

Floriculture
1. Orchids
2. Carnation
3. Gerbera
4. Anthurium
5. Foliages
6. Roses

MARKET
There are approx 50 established commercial tissue culture units. Their
production capacity ranges between 1 million to 5 million and above plants per
annum with an aggregate production capacity of about 200 million plantlets per
year. Most of these tissue culture units are located in Maharashtra, Andhra Pradesh,
Karnataka and Kerala.

The protocols have either been developed in-house or

transferred through the various research institutions and universities engaged in
development of the protocols through support of the Department of Biotechnology
(DBT). .
A number of tissue culture (TC) units are engaged in contract production of
large volumes of tissue culture raised plants for multinationals clients, particularly
from USA, Europe and Australia. The capability to compete in the global market by
meeting

the stringent international requirements of quality has also improved

significantly over the years.

The exports of tissue culture raised plants are

expected at approx 30 million plants/annum which is increasing annually at a
growth rate of 20%.
With increasing awareness about the advantages of tissue culture raised
plants in improving yield and quality, their domestic consumption is also increasing
optimistically. The domestic consumption of tissue culture raised plants in 2002-03
was estimated at 44 million plants with banana constituting 41% share followed by
sugarcane at 31%, ornamental at 14%, spices 6% and medicinal plants at 4%.
The annual market growth rate is expected at 20 to 25%.

The major consumers of tissue culture raised plants are the State Agriculture
Department, Agri Export Zones (AEZs), State agencies such as Spice Board, sugar
industry and private farmers.

The paper industry, medicinal plant industry and

State Forest Departments are using tissue culture raised plants in a limited scale.
The setting up of AEZ’s is expected to have a significant impact on overall
requirement of ornamental, medicinal plants and spices.
These estimates, however, account for only a fraction of the actual
consumption of the conventionally propagated plants in the market.

Considering

the vast potential that tissue culture raised plants offer for supplementing the
conventionally propagated plants for improving agricultural productivity, the
potential demand is expected to be significantly higher than the projected figures.

PROJECT
The profile is based on a micropropagation unit of an annual capacity of 3
million plantlets covering the following:
Table 1: Proposed product mix
Plant Species

Botanical name

1.

Banana

Musa acuminata

2.

Sugarcane

Saccaharum officinarum

3.

Ginger

Zingiber officinale

4.

Medicinal plants

Chlorophytum

Serial
Number

borovillianum (Safed

musli) Aloe barbadensis (aloe vera)
5.

Ornamental plants

Carnations-

Dianthus caryophyllus,

Orchids-

Vanilla

barbellata,

Dendrobium moschatum and
Davallia

trichomanoides,

Ferns-

Rumohra

adiantiformis.

PRODUCT DESCRIPTION
Banana
Banana is the most important tissue culture crop in terms of market demand.
Field performance of tissue cultured banana plants indicates vigorous growth; early
maturity and increase in yield vis-à-vis conventionally grown plants. Tissue culture
banana has contributed as high as 100-200% increase in the yield per acre.
Sugarcane
Tissue cultured (TC) sugarcane also has a very high demand and is second
only

to

tissue-cultured

banana.

TC

sugarcane

gives

10–15%

increase

in

productivity, which ultimately results in 3-4 fold additional profit to both farmers
and sugar mills as compared to conventional seeds. Tissue culture of sugarcane
also helps in eliminating a number of diseases, which are normally transmitted
through planting material.
Ginger
Ginger is an important spice, which is used as medicine particularly in
traditional ayurvedic system. It has a good export demand of more than 11,000
tons per annum Demand for tissue cultured ginger plantlets is increasing due to
high yield and improved quality. Many State Agriculture Departments and a few
Agriculture Export Zones have identified ginger as a priority crop under their
expansion programmes.

Medicinal Plants
Tissue cultured medicinal plants are coming to prominence particularly
because of the dwindling availability from natural sources. Many of them are used
for the production of ayurvedic, traditional medicines and cosmetic preparations as
such or as liquid extracts or dried extracts. Aloe vera and safed musli have been

selected as priority crops in this report because of their rapidly growing market.
Aloe vera is a high value perennial herb used in various medicinal and cosmetic
formulations due to its antibacterial and anti-inflammatory properties, which are
useful in treating skin conditions. Safed musli has enormous potential as it is used
in preparation of over 100 ayurvedic formulations. It is also used as a vitalizer,
health tonic and curative of prenatal and postnatal problems.

Ornamental plants
The major ornamental plants micropropagated for the domestic market are
carnations, orchids, anthurium and ferns.

Tissue culture technique is being

increasingly used for multiplication of elite varieties of ornamentals unique in
colour, size and texture of the flower.

The major consumers for tissue-cultured

plants are nurseries, private farmers and Agri Export Zones (AEZs). The species
consumed in the domestic market on priority basis for floriculture are carnations,
anthuria and orchids.

TECHNOLOGY
Source of technology
Technologies

and

protocols

for

micropropagation

of

a

number

of

commercially important plants are available from sources such as tissue culture
laboratories, research institutions, micropropagation technology parks and tissue
culture industry. However, a commercially proven technology should be adopted. At
the instance of Department of Biotechnology, two micropropagation technology
parks has been setup at National Chemical Laboratory, Pune, Maharashtra and The
Energy Resources Institute, Gualpahari, Gurgaon to develop tissue culture protocols
for various plant species. The profile is based on the technology inputs from

Ag

Biotek, Hyderabad.
The technology components would include laboratory design process flow
and diagram and production protocol.
Production Process
The process of plant tissue culture consists of the following steps:

Preparation of nutrient medium
The plant tissues are cultured on the nutrient media. A semi-solid
medium is prepared in double distilled water containing macro elements,
micro elements, amino acids, vitamins, iron source, carbon source like
sucrose and phytohormones. The quantities and the constitution of the
medium depend upon the protocol provided by the technology supplier. The
medium is heated for dissolving the agar and 25 to 30 ml is dispensed into
each wide mouth bottles. The bottles are then sealed with plastic covers for
preventing contamination of microorganisms and are sterilized in an
autoclave.

Establishment of aseptic culture
The starting material for the process is normally an actively growing
shoot tip of auxiliary or terminal bud of a plant. The process of tissue culture
starts from the selection of ex-plants preferably the meristematic tissue of
the derived species. The selected tissue is washed with water and then rinsed
with a disinfectant such as savlon or dettol solution followed by a cold-water
wash for 20 to 30 seconds. The tissue is then dipped in 10% bleach solution
for ten minutes for disinfecting the plant tissue material, killing most of the
fungal and bacterial organisms. The tissue is then subsequently dipped in
sterilized water and put in a sterilized petri-dish for cutting.

Inoculation
Inoculation is carried out in aseptic conditions. The tissue is cut into
small pieces of 2-4 mm each and is transferred on to the nutrient
medium within the sterilized bottle.

Development of plants in growth chamber
After the inoculation of the plant tissue, the bottles are sealed and
transferred into growth room to trigger developmental process under diffused

light (fluorescent light of 100-200 lux) at 25 ± 5o C and 50 to 60% relative
humidity.
The growth of the plants are observed and recorded daily. Cultures, which do
not show good growth and are infected, are discarded. The healthy cultures
starts showing small shoot buds. These are then subcultured on the same
medium after 4 weeks. The number of subcultures required are specific to
the plant species, which are standardized in the protocol. The shoots
generally develop after 4 weeks. After enough number of shoots is developed
in each container (10 to 15), to a minimum height of 2 cm they are
transferred to another medium for initiating the process of rooting. The
constitution of rooting medium is standardized for each plant species in the
protocol. Roots are generally formed within 2 to 4 weeks. Plants at this stage
are delicate and require careful handling. Due to very high humidity inside
the culture room, the plants are very tender, therefore, they are susceptible
to moisture stress in the field. The transferred plants are either maintained
under intermittent mist or are covered with clean transparent plastic. After
10 to 15 days under high humidity, the plants are transferred to green house
and maintained for another 4 to 6 weeks. They are then ready to be shifted
to net house or the field.
Normally, the tissue culture plants are sold either as ex-agar plants or
hardened plants from the green house.

Ex-agar plants
Depending on the parameters such as location of the site of planting,
soil quality and the climatic conditions defined by the customer, the ex-agar
plant in vitro for sale could be rooted plants or only the shoots. When the
tissue culture plants are sold at this stage, the plants are washed in sterilized
water to remove the agar medium.
The washed plants are sorted into 2 to 3 grades and packed in
corrugated

plastic

boxes

lined

with

sterilized

tissue

paper

as

per

specifications of the Phytosanitation Authority, Government of India for

exports. The number of plants per box depends on the customer’s
requirement. Depending on the final destination and the preference of the
customer, the plants are treated with specific fungicides and antibiotics to
avoid infection.
The ex-agar plants are preferred for export or for destinations where
hardening facility would be available. The plants after being removed from
nutrient media should preferably be transplanted within 72 hours.

Hardened plants
The plants are transferred to pots for acclimatization after they fully
develop shoots and roots in the bottles. The rooted cultures are transferred
to pots filled with suitable mixture without any fertilizer and are watered.
This operation is carried out on an open bench. These pots are then
transferred to the green house for 4 to 6 weeks. During this process, they
are given fertilizers and treated like plantlets obtained by any other means of
propagation. After the plants are acclimatized fully, they are transferred to
poly-bags. At this stage the plants are completely hardened and are ready to
be planted in the field for cultivation.
Hardening units can be set up in sites away from the micro-propagation unit.
The flow chart summarizing the tissue culture process is given below:
FLOW CHART – PLANT TISSUE CULTURE
Apical meristem of donor

Sterilization of explants

Inoculation in a nutrient media

Multiple shoots

Repeated shoot culture

Shooting media
Ex-agar plants

Rooting

(Export market)
Acclimatization (green house)

Domestic market

PROJECT DETAILS
Production Capacity
The profile is proposed on unit with production capacity of 3 million
plantlets per annum. A brief profile for an independent hardening unit is also given.

Location
In order to facilitate marketing, the unit should be located near the area of
cultivation of plants. Laboratory operations are independent of the location as these
are done under controlled conditions in the culture room and growth rooms. The
design of the greenhouse for hardening of the planting material will vary depending
on the climatic conditions of the location of the unit. Alternatively only the
hardening unit can be set up in the proximity of the market. Hardening unit can be
an independent business unit.
PROJECT COST
A.

FIXED ASSETS
Table 3: Fixed assets

S.No. Head

Cost
(Rs. in lakhs)

1.

Land

5.00

2.

Land development

5.60

3.

Building

35.20

4.

Utilities

16.00

5.

Plant and machinery

69.40

6.

Green and shade house

30.00

7.

Miscellaneous fixed assets

2.75

Total

163.95

(I)

Land
The total area of land required for production of 3 million
plantlets would be 4 acres with building and green house accounting
for about 55% of the total land.

(II)

Land Development
B. Table 4 : Cost for land development
S.

Development Cost Details

No.

Cost
(Rs.

in

lakhs)
1.

Leveling and development (Rs. 50 /acre)

2.50

2.

Compound wall

0.60

3.

Main entrance gate

0.25

4.

Signboard & other miscellaneous work

0.25

5.

Landscaping (10000 sft @ Rs.4 per sft.)

1.40

6.

Providing 8” bore well to a depth of 250 0.60
feet with submersible pump (1 nos.)

Total

5.60

(III) Building and civil works
A building of RCC structure of about 8800 sq.ft. The building is
proposed to house class 1000 clean rooms and areas with comfort AC
for laboratory, growth rooms and office space.
The following facilities will be set up in the building.
a) Storage room for chemicals
b) Media preparation room
c) Sterilization and washing room
d) Culture room

The total cost is estimated at Rs. 35.20 lakhs @ Rs. 400/sft.

(IV) Green house
A green house of area 7500 sq.ft. and a shade house of 80,000 sq.ft.
will be constructed at a cost of Rs. 22.00 lakhs and 8.00 lakhs (total
Rs. 30 lakhs) respectively. The greenhouse will be provided with
heating equipment, fans and cooling systems.
(V)

Equipment

Major equipment and instruments required for the plant are as follows.
Table 5 : List of Equipment
S.

Description

Quantity

No.
(a)

Unit price

Total price

(Rs.

(Rs. lakhs)

lakhs)

(a x b)

(b)
1

Autoclave

2

4.75

9.50

1.25

7.50

0.05

0.25

3

1.00

3.00

3

1.00

3.00

4

0.50

2.00

3

1.50

4.50

2

1.30

2.60

2

Laminar air flow cabinet

6

3

Magnetic stirrer

5

4
5

Hot air oven
Equipment for sterilization by
filtration

6
7
8

Electronic weighing balance
Water distillation apparatus
Shakers

9

Drip irrigation system

5

0.50

2.50

10

Cryopreservation unit

2

1.00

2.00

11

Air handling units

2

2.00

4.00

2

0.20

0.40

12

Refrigerator

13
14
15
16
17
18

10

Air conditioners

2

Stereomicroscope

5

Digital pH meter
Micro-oven

0.25

2.50

0.50

1.00
0.50

0.10

2

0.25

0.50
7.00

Shelves / racks
Laboratory glassware and

15.50

accessories
19

Green house material

1.15
TOTAL

(VI)

69.40

Miscellaneous Fixed Assets
Table 6 : Miscellaneous fixed assets
Item
Computer
Printer
Fax
AC

Nos.
2
1
1
3

Cost
(Rs.)
80000
10000
10000
60000

Furniture

30000

Miscellaneous

10000

C.

Total
WORKING CAPITAL REQUIREMENT

(I)

Raw material

200000

The basic inputs for the production of micro-propagated plantlets
include meristems of elite and disease free plants, ready to use culture
medium and agar. Materials for media preparation include.
The basic raw materials for the project are: i.

Sucrose

ii.

Agar agar

iii.

Inorganic chemical compounds for supplementing micro and
macro elements such as:
•

Macro elements: NH4 NO3, KNO3, Cacl2. 2H2O, MgSO4.7H2O, KH2PO4

•

Micro elements: MnSO4.4H2O,

H3BO3,

ZnSO4.7H2O,

Na2Moo4.2H2O,

CuSO4.5H2O, Cocl2.6H2O and KI.
iv.

Glycine, Niacine, Pyridoxine.HCL, Thiamine.HCL, Myo-insosital
for Amino acids and vitamins supplements.

v.

FeSO4.7H2O, Na2EDTA for iron source.

vi.

Auxins, Cytokinins and Gibberllic acids for Phytohormones.

The unit cost of raw material works out to Rs. 1 per plantlet. The total cost of
raw material for 3 million tissue culture plants is estimated at Rs. 30 lakhs
(II)

Manpower
The unit will employ a total of 43 people as follows:
Table 7 : Manpower requirement
Numbers

Monthly

Total

Salary

(p.m.) (Rs.)

(Rs.)
Managerial

3

15000

45000

Supervisory

7

6000

42000

Skilled

22

5000

110000

Unskilled

11

4000

44000

Total

43

Total Salary (per annum)

241000
Rs. 28.92 lakhs

(III) Utilities (per month)
(Rs.)
Power (8000 units @ Rs. 5/unit)

40000

Water

1000

Total

45000

Salary

(IV) Contingencies (per month)
(Rs.)

(V)

Marketing expenses

20000

Office expenses

10000

Repairs & maintenance

10000

Total

40000

Recurring expenses (per month)
(Rs. lakhs)
Raw Material

2.50

Manpower

2.41

Utilities

0.45

Contingencies

0.40

Total

5.76

Recurring expenses (per annum) - Rs. 69.12 lakhs
D.

CAPITAL INVESTMENT
(Rs. lakhs)
Fixed assets

163.95

Technology knowhow

15.00

Working Capital (3 months)

17.28

Total
E.

196.23

MEANS OF FINANCE
Table 10 : Means of finance
S. No.

Particulars

(Rs in lakhs)

3.

Debt

117.73

4.

Equity

78.50

Total

196.23

Debt : Equity

-

3:2

Interest

-

16%

F.
(I)

FINANCIAL ANALYSIS

Cost of Production
(Rs. lakhs)
Recurring cost (per annum)

69.12

Depreciation (@10%)

17.87

Interest (@16% Pa)

18.83

Total

(II)

105.82

Turnover
Average selling price

-

Rs. 7 per plant

Total no. of plants

-

30 lakhs

Total turnover

-

Rs. 210 lakhs

Net profit

-

Rs. 104.18 lakhs

% Profit of sales

-

49%

% IRR

-

26%

Return on investment

-

53%

(IV) Profitability

HARDENING UNIT FOR TISSUE CULTURE
A hardening unit for micrprorpagated plants can be set up by entrepreneurs
for a lesser cost. The unit can procure tissue culture plantlets from micrpropagation
laboratory and harden it in the facility and sell it to the farmers. The profile has
been prepared for hardening facility for handling 3 lakh plantlets per annum

PROJECT DETAILS
Capacity

3 lakh plantlets / annum would require the following:

Land

1 acre of land can be used for the development

PROJECT COST
A. FIXED ASSETS
Table: 11 Fixed Assets
S.No. Head

Cost
(Rs.

in

lakhs)
1.

Land and site development

1.00

2.

Green House

8.00

3.

Electrical fittings

0.60

4.

Furniture and fixtures

0.60

TOTAL

10.2

B. WORKING CAPITAL

(I)

Raw Materials
Table 12: Raw Material Requirements

Raw Material

Rate

Nos. (Lakhs) Total

(Rs./Plant)

(Rs.

in

lakhs)
Ex plant
(II)

4.00

3

12.00

Manpower
Table 13 : Manpower Requirements

Sl.

Category

No.

No.

of Salary

Total Salary

Employees

(Rs./Month)

(Rs./Month)

1.

Sales and marketing

1

5000

5000

2.

Green house

2

3500

7000

3.

Office

and 1

3000

3000

administration
TOTAL

4

15000

Total Salary (per annum)

Rs. 1.80 lakhs

(III) Utilities (per month)
Power (500 units @ Rs. 3/unit)

Rs. 15000

(IV) Contingencies (per month)

(Rs.)

Administrative cost 2000
Marketing

2000

Repairs & Maintenance
(V)

1000

Total 5000
Recurring Expenses (per month)
(Rs. lakhs)
Raw Material

1.00

Manpower

0.15

Utilities

0.01

Contingencies

0.05

Total

1.21

Annual Recurring Expenses (per annum) Rs. 18.52 lakhs

C.

CAPITAL INVESTMENT
(Rs. lakhs)

Fixed Assets

10.10

Working capital (3 months) 3.63
Total 13.73

D.

MEANS OF FINANCE
S. No.

Particulars

(Rs in lakhs)

1.

Debt

10.25

2.

Equity

3.63

Total

13.73

Debt : Equity

-

Rate of interest on loans -

3:2
16%

E.

FINANCIAL ANALYSIS

(I)

Cost of Production (per annum)
(Rs. lakhs)
Recurring cost

14.52

Depreciation (@10%)

0.80

Interest (@16%)

1.31
Total

16.63

(Debt : Equity= 3:2)
(II)

Turnover
Total plantlets

3 lakhs

Selling price

Rs. 8 per plant

Total turnover

Rs. 24 lakhs

(IV) Profitability
Net profit

-

Rs. 7.37 lakhs

% Profit of sales

-

30%

% IRR

-

19%

Return on investment

-

56%

9. ENZYMES
INTRODUCTION
Enzymes are natural biocatalysts produced by living cells. They are proteins
that act similarly to inorganic catalysts used in the chemical industry. Enzymes are
specific as compared to their inorganic counterparts and each enzyme acts only on
a single class of chemical compounds such as proteins, carbohydrates or fats as a
key fits only one lock and the action is mostly limited to a few bonds within these
compounds. The specific action of enzymes allows high yields with a minimum of
unwanted by-products thereby resulting in higher efficiency.

Enzymes work at

atmospheric pressure and in mild conditions of temperature and acidity (pH).
Due to their efficiency, specificity, the mild conditions in which they work and
their biodegradability, enzymes are well suited for a wide range of industrial
applications

Types of Enzymes
Proteases, amylases, lipases and cellulases are the most important industrial
enzymes specific for degradation of proteins, starch, fats and cellulose. The major
uses of industrial enzymes are in the food processing, detergent, textiles, paper,
leather and animal feed industry. Some of the important areas of applications are
given in Table 1:
Note: Table on next page

Table 1: Applications of industrial enzymes
S.No.
1.

Industry

Enzymes

Food processing Amylase, protease,

Application
Production

of

grain

based

alcohol
pectinase, glucose

Production of beer

isomerase,

Production of dextrose, malto

cellulase,

dextrins and starch derivatives

lipase, papain,rennin

Fruit juice clarification, meat
tenderization

2.

3.

Detergent

Textile

Protease, amylase,

Improving washing efficiency

lipase and cellulase

Stain removal

Amylase, cellulase

Desizing of starch
Denim washing
Territowel softening
Biopolishing

4.

Paper

Amylase, xylanase

Bleaching
Sizing

5.

Leather

Protease

Dehairing
Bating

6.

Animal feed

Amylase, cellulase,

Improvement in digestibility

hemicellulase

of feed for poultry and pork

and protease
The majority of industrial enzymes are produced either by submerged or
solid state fermentation using selected strains of bacteria, yeast and fungi. Animal
glands and plant tissue also provide industrial enzymes, but to a much smaller

extent. Compared to animal or plant derived enzymes, microbial enzymes offer
several advantages such as purity, economy, consistency and availability and can
be tailor made to suit a specific application.
The profile has been prepared for a unit with capacity of 1500 TPA production
of bulk enzymes and its formulation on a single shift basis for 300 days with the
following product mix:
i)

Enzymes for leather industry

450 TPA

(ii) Enzymes for textile industry

600 TPA

(iii) Enzyme for poultry feed industry

225 TPA

(iv) Enzyme for paper & pulp

225TPA

Total

1500 TPA

The unit will however have the flexibility to vary the product mix as per the
market demand and once new technologies are procured, within the overall
capacity. More than 20 different formulations including the above can be made for
various other industrial applications using the facility. The capacity of each enzyme
can be further increased by improving the microbial strain for higher yield or by
improving the process for better yield.

The final product is sold in form of formulations developed for the different
end users both as liquid or powder form.

PRODUCT DESCRIPTION
Enzymes for leather processing
The basic raw materials used in tanneries for leather manufacture are hides
and skins.

The hides and skins removed after slaughtering of animals are

preserved by curing (salting or air drying) to protect them from microbial attack
and render them storable for a prolonged period. The major operations in leather
making are beamhouse, tanning and finishing. In the beamhouse, the hides and

skins are pre-processed to remove the non-collagenous constituents like flesh, hair
and other organic matter by steps such as soaking, liming, fleshing, deliming,
bating and pickling. In the tanning process, the putrefiable raw skins and hides are
made resistant to moisture and further microbial decay by treating with either
organic vegetable tanning agents or chrome. The leather is wrung free of water,
split and shaved to the desired thickness. The finishing process involves protective
coating of the leather surface to protect it against dirt, staining, wetting and
mechanical stresses.
There are three enzyme formulations for use at various stages of leather
processing viz. soaking, dehairing and bating.
a. Soaking Enzyme: An efficient soaking stage is prerequisite for the
production of high quality leather. Enzyme formulations consisting of
protease and lipase during the soaking stage accelerate the process and
improve the quality through:
More effective and uniform re- hydration of the hide or skin
Removal of preserving salts
Removal of dirt and blood
Better opening up of the fibre structure due to fat degradation and
dispersion
Facilitates better penetration and uniform distribution of chemicals in
subsequent steps
Optimum preparation of the hide or skin for liming
b. Dehairing Enzyme: Traditional lime and sulphide dehairing process
degrades the hair. Hair (Keratin) is stabilized through disulphide bonds. Lime
and sulphide breaks down the sulphide bonds and cook the hair. Enzymes
such as proteases optimize this process by assisting with:
Effective removal of hair roots
Good lime penetration
Brighter, softer and flatter tanned hides

Reduced effluent load and therefore lower trade effluent charges
Hair as a by-product for value addition.

Enzymes are used in combination of chemicals in dehairing and liming
process for effective results.

c. Bating enzymes: The main objective of bating is to remove some of the
non-leather forming protein materials like albumins, globulins and mucoids
from hides and skins and to allow splitting up to collagen fibres so as to help
in the penetration of tanning materials and other processing chemicals. Use
of proteases in the bating process bring about the following effects:
Produces a silky grain
Bated pelts are slippery, non-elastic and flaccid
The scud of dirt, i.e. short hairs, grease and lime soaps, dark coloured
pigments and traces of epidermis are all loosened and are easily
removable by scudding
Remains of hypodermic tissues are loosened so that they can easily be
removed by scrapping
Increases the degree of stretch

Enzymes for textile industry
Cotton fabrics and blends usually undergo a series of processing such as
sizing, desizing, scouring, bleaching and finally dyeing. Enzymes such as Amylase,
Cellulase, Lipase, Xylanase and Pectinase are used for a number of processing
steps, to improve the fabric quality and value. The use of enzymes in cotton and
other cellulosic fibers results in sophisticated finishes.
Enzyme formulations used in textile processing are desizing enzymes and
cellulases.

a. Desizing Enzyme: The first stage in the preparation of the fabric is sizing
wherein the yarn is treated with starch or modified starch to give strength
and to prevent damage during weaving. After weaving the excess sizeing is
removed and the process is called desizing (removal of starch). Desizing can
be carried out either at room temperature (35 to 40° C) or at higher
temperatures (80 to 90°C). Desizing enzyme attacks and converts the long
chained polymer of size material into small water soluble molecules. The
advantages of using desizing enzymes are:
Replacement the conventional harsh acid (hydrochloric acid) desizing
method thereby imparting safety to the fabric and the processor.
Excellent desizing efficiency with a wide pH application range (5.5 to 8.0).
Highly stable and compatible with a variety of desizing equipment and
procedures.
Free from cellulase and hence no damage to fabric.

Desizing enzymes are available for processing at both room temperature as
well as higher temperature (80 to 110° C).
b. Cellulase Enzymes: The most widely used application of cellulases is the
replacement of pumice stones in the “stone-washing” process for production
of denim garments.

Using cellulases in replacement of pumice stones

prevents damage by abrasion to washing machines and the garments,
eliminates the need for disposal of the used stones and improves the quality
of the waste water.

There are two different cellulase formulations viz.,

neutral cellulase and acid cellulase.
Neutral Cellulase enhances the apparent abrasion effect with little or no
impact on cellulosic fibre strength thus giving a uniform and quality finishing
of the fabric.

It is designed primarily for application in denim washing /

stone washing of all cellulosic fabric, cost effectively. It works best at pH 6
to 7 and temperatures of 50 to 60° C.

Acid cellulase hydrolyses protruding microfibrils of fabric / garment thereby
effectively removing fuzz / pillball and imparts a cleaner, softer, smoother
look and feel to surface of fabric / garment.

It is recommended for

application in superior bio-finishing and denim washing of all cellulosic
fabrics. The enzyme works best at pH of 4.5 to 5.0 and temperature 50 to
60° C.

Poultry feed enzymes
Poultry feed is a specific blend of maize, wheat, rice, soybean, groundnut
meal, fish meal, minerals and vitamins. The cost of feed is the major input in
poultry farming and it accounts for 60 to 65% of the total cost of production. The
birds i.e. broilers (for meat) and layers (for eggs) do not produce sufficient
enzymes naturally in their stomach for digestion of all the feed components.
Therefore, on an average 20 to 30% of the feed contents are not digested and
assimilated.
Addition of a mixture of different enzymes to the feed, helps in break down
of several indigestible substances in the feed and help in improving the overall
growth performance of the poultry birds. Different enzymes perform different
functions and collectively enhance the birds’ performance as given in Table 2:
Table 2: Enzymes for poultry feed improvement
S. No. Enzymes

Functions

1.

Amylase

Improves digestive function of starch in
incomplete starch digestion in upper
digestive trait

2.

Protease

Improves digestibility of low grade proteins

3.

Beta – Glucanase

Digestion of high molecular weight beta
glucans

4.

Cellulase

Degradation of cellulose

5.

Hemicellulases

Degradation of plant fibrous material

6.

Lipase

Improvement of fat digestion

7.

Xylanase

Digestion

arabinoxylans

of

high

molecular

weight

Two different formulations are available i.e. broiler special and layer special
containing appropriate concentrations of the above enzymes.

These are stable

powder formulations and effective at wide range of temperatures & pH i.e. 35oC to
80oC and pH 3.0 to 8.0.

The dosage of these formulations varies from 0.5 to 1 kg

per ton of food. The benefits of using these formulations in the poultry feed are as
follows:
Increase the digestibility of non starch polysaccharides (NSPs), otherwise
indigestible by the bird.
Reduces sticky dropping and dirty eggs by controlling viscosity in the gut.
Improves nutrient availability of the existing feed formulations resulting in
high Feed Conversion Ratio (FCR).
Reduces the anti-nutritional factors in the feed and supports the bird’s
natural enzymes.
Saves costs by permitting flexible use of less expensive indigenous feed
materials.
Faster & uniform growth and low mortality for higher profits.

Paper and pulp
Formulations based on Xylanase are used for pulp bleaching thereby reducing
chlorine.

This not only reduces costs it helps in reducing pollution caused by

effluents from the paper and pulp industry, which contain high levels of chlorine
and related compounds.

MARKET
The growth of enzymes industry has been stimulated by the requirement of
environment friendly processes by industry. The present world market for industrial
enzymes is valued at Rs. 10,000 crores per year.

The detergent industry is the

largest consumer of industrial enzymes in the world followed by the textile industry.
There are a few manufacturers of enzymes in the country, but 70% of the
requirement is met by imports.

The present consumption of industrial enzymes in India is valued at about Rs.
250 crores. The consumption has grown at an annual rate of 10% from Rs. 120
crores in 2000-01. The leading manufacturers in India are:
Biocon Limited, Bangalore
Southern Petrochemicals Industries Corporation (SPIC), Chennai
Advanced Biochemicals, Mumbai
Maps Biotech Limited, Ahmedabad
Textan Chemicals, Chennai
The consumption of the three categories of enzymes formulations discussed in the
report is as follows:
Table 3: Market of enzymes for leather processing, textile industry and
poultry feed
S. No.

Industry group

Share in
Indian market (%)

Value
(Rs.

Quantity
in

crores)

(Tons)
1.

Leather processing

8

20

4760

2.

Textile industry

26

65

18000

3.

Poultry feed

13

33

3360

In comparison to the world market, the use of enzymes in India is rather low.
Awareness about the use and benefits of enzymes is not high because of the
presence of several small users who are practicing the conventional methods.

It

has been estimated that the present usage represents only 30% of the potential
market of enzymes. However, in the past few years, the demand is increasing due
to growing awareness. The market is expected to grow at an annual growth rate of
15%. There is a lot of potential for manufacturers who can understand the
requirements of local users and then target such consumers with cost effective
products.

PRODUCTION PROCESS
The production process consists of the following steps.

a. Fermentation
The production process may involve either submerged or solid state
fermentation

for

production

of

enzyme

producing

cell

mass.

Submerged

fermentation allows for large scale production and easier purification of the enzyme
at low cost.
b. Downstream processing
Following the production of large quantity of the microorganism, there is a
need for downstream processing for purification and isolation of the enzymes. The
purification process depends on whether the enzyme is intracellular or
extracellular and is farmed in prokaryotic/eukaryotic cells. Most of the industrial
enzymes are expressed extracellularly so that purification is easier and cheaper.
Harvesting: The first step in the process of purification of an enzyme is the
separation of the cells from the culture medium, also known as harvesting.
Harvesting is done using high speed centrifugation or membrane micro
filtration.
Cell disruption:

After harvesting, the cells are disrupted using chemical,

biological, and physical methods. The chemical methods for disrupting
microbial cell walls include treatment with alkali, organic solvents, or
detergents. Physical disruption of microbial cells can be achieved either by
non mechanical methods that include osmotic shock and repeated cycles of
freezing and thawing and mechanical procedures such as sonication, wet
milling and high pressure homogenization. The choice of the method depends
on the cell and the protein being isolated.
Purification process: After cell disruption, cell debris is removed by either
low speed, high capacity centrifugation or membrane microfiltration. The
protein product is precipitated from either the crude lysate, the clarified
lysate, or the cell-free culture medium, using organic solvents (alcohol,
acetone) or ammonium sulfate as the precipitant. Alternatively, the crude
protein

mixtures

are

con-centrated

and

fractionated

by

cross-flow

ultrafiltration through membranes that have a smaller average pore size than
those used for either cell concentration or for removal of cell debris.
Techniques such as electrophoresis, chromatography, isoelectric focussing
etc., are also employed depending on the purity requirement.

PROJECT DETAILS
Production capacity
The present profile has been prepared for a production capacity of 1500 TPA of
enzyme bulk and formulations on a single shift basis.

Area required
The land required is 2000 sqm. The cost of land has been assumed at Rs.
1,000/sqm. The total cost of land is estimated at Rs. 20 lakhs

Project Cost
A. FIXED ASSETS
Table 4: Fixed assets
Sl. No.

Description

Cost (Rs. in lakhs)

1.

Land

2.

Land development

3.

Buildings

4.

Equipment

239.50

5.

Engineering cost

128.00

Total
(I)

20.00
4.06
46.50

438.06

Land development

Table 5 : Cost for land development
S. No.

Development Cost Details

Cost

(Rs.

in

lakhs)
1.

Leveling and development 4000sqm. @ Rs 25/sqm

1.00

2.

Internal roads and drains

0.80

3.

Compound wall

0.48

4.

Main entrance gate

0.25

5.

Signboard & other miscellaneous work

0.13

6.

Landscaping (1000 sqm. @ Rs.40 per sqm.)

0.40

7.

Providing 8" bore well to a depth of 250 feet

1.00

with submersible pump (1 nos.)
Total
(II)

4.06

Buildings and civil works
The total built up area required for setting up the project is 15500 sqft. The

building has to be of RCC type. The total cost of construction for the building will be
Rs. 46.50 lakhs assuming an average cost of Rs. 300/sft. The breakup of the built
up area is given below.

Table 6: Area requirement for buildings
S. No.

Description

Area Sft.

1.

Production building for bulk

8000

2.

QC

1000

3.

Formulation & Packaging

1000

4.

Engineering Services Building

1500

5.

Stores & Purchase (RM & PM)

1000

6.

Administration

1000

7.

Commercial Stores for finishing goods

1000

8.

Effluent treatment

1000

Total
(II)

15500

Equipment

The equipment required for production of bulk and formulation, and
engineering services are given separately:
Table 7: Estimated cost of engineering services
S. No.

Description

Units

Unit Price
(Rs.)

Total Price
(Rs.

lakhs)
1.

D.G. Set 250 KVA

1

10

10. 00

2.

Boiler - 1000 kg (oil fired)

1

10

10.00

3.

Compressed air (150 cfm)

1

5

5.00

4.

Water softening plant - 10 KL / day

1

2

2.00

5.

RO Plant - 10 KL per day

1

10

10.00

6.

Distilled water plant - 500 lit / hr.

1

15

15.00

7.

DW storage tank & SS circulation loop

10

10.00

8.

SS kill tanks - 6000 ltrs.

6

12.00

2

in

9.

Chiller

3.00

10.

Incinerator - 50 Kg. / hr.

11.

Dumping yard

12.

Gas bank with piping

5

5.00

13.

Work shop

1

1.00

14.

Safety & Fire fighting

5

5.00

15.

Electricity connection

30.00

Total

128.00

1

8

8.00
2.00

*

Table 8: Estimated cost of equipments
S.

Description

Qty

Unit price

Total price

(Rs. in lakhs) (Rs. in lakhs)

No.
1.

Innovashaker(4X2L)

1

8.00

8.00

2.

LAFU(verticle)

2

1.10

2.20

3.

1000 Lit. Fermentor

1

60.00

60.00

4.

Cell Disruption System

1

15.00

15.00

5.

Continuous centrifuge

1

15.00

15.00

6.

Seed Fermenter (100L)

1

10.00

10.00

7.

Autoclave

1

4.00

4.00

8.

Dryheat sterilizer

1

12.00

12.00

9.

Chromatography column (5000ml)

1

3.00

3.00

10. Icematic

1

5.00

5.00

11. Colloid mill

1

2.00

2.00

12. Table top centrifuge(eppendorf)

1

0.50

0.50

13. Amicon(300K concentrator)

1

1.00

1.00

14. Peristaltic pumps

3

2.00

6.00

15. Magnetic stirrer(2L&20L)

3

1.00

3.00

16. Water bath julabo circulating

2

1.00

2.00

17. Membrane holder(293mm)

2

0.40

0.80

18. pH meter

2

0.50

1.00

19. Conductivity meter

2

0.70

1.40

20. Spray Dryer

1

20.00

20.00

21. Microfiltration

1

10.00

10.00

22. Pellicon mini holder-Ultrafiltration

1

3.00

3.00

23. 100K cassettes(0.5)

5

1.10

5.50

24. Vacuum pump

1

1.00

1.00

25. Weighing balances (120,600g,1.5kg)

3

0.80

2.40

26. Filter housings(10’’)with stand

4

0.30

1.20

27. Microscope(compound)

1

1.00

1.00

28. Pressure vessels (100 L)

2

0.50

1.00

29. Cold room

1

5.00

5.00

30. Biological Incubators

2

1.00

2.00

31. Movable Mixing Vessels (Jacketed) – 200 L.

4

3.00

12.00
32. Mixing Vessels – 500 L (Jacketed)

2

10.00

20.00

33. Ribbon Blender

1

3.50

3.50

TOTAL
B.

239.50

TECHNOLOGY KNOWHOW

The cost of the technology varies depending on the number of enzymes identified
for

manufacturing.

The

cost

will

include

design

of

clone/microorganism producing the enzyme and process detail.

the

plant,

the

C.

WORKING CAPITAL REQUIREMENT

(I)

Manpower requirement

The unit will employ a total of 17 people as follows:
Table 9: Manpower requirement
S. No.

Category

No. of

Salary

Employees (Per month)

Total Salary
(Per

month)
1.

Manager

2

0.20

0.40

2.

Supervisor

3

0.12

0.36

3.

Administration

2

0.08

0.16

4.

Unskilled labor

10

0.03

0.30

Total
Total salary Rs. 14.64 lakhs/annum.

17

1.22

(II)

Raw materials
The raw materials required include corn steep liquor, glucose, buffer salts

and chemicals.
(Rs lakhs)
Corn steep liquor (@ Rs. 2500/ton of production)

30.00

Other chemicals

15.00

Packaging material

20.00

Total

65.00

(III) Utilities (per month)
Power (2000 units @ Rs.5 per unit)

Rs. 10000

(IV) Contingencies (per month)
Office Expenses

10,000

Marketing

35,000

Maintenance

20,000

Total
(V)

65,000

Recurring expenses (per month)
(Rs lakhs)
Labour

1.22

Raw materials

5.42

Contingencies

0.65

Utilities

0.10

Total

7.39

Recurring expenses (per annum)

Rs 88.68 lakhs

C.

CAPITAL INVESTMENT
(Rs lakhs)
Fixed assets

437.56

Working capital (3 months)

22.17

Total
D.

459.73

MEANS OF FINANCE

The proposed means of finance as per the existing norms are as follows:

Table 10 : Proposed means of finance
S. No.

Particulars

(Rs. in lakhs)

1.

Equity

175.02

2.

Loan

262.54

TOTAL
Debt: Equity

437.56
3:2

Rate of interest
E.

FINANCIAL ANALYSIS

(I)

Cost of Production (per annum)

Capacity utilization (80%)

16%

:

1200 TPA
(Rs. Lakhs)

Total recurring cost(pa)

88.68

Depreciation (@10%)

4.37

Interest rate (@16%)

41.92

Total
Debt : Equity

134.97
3:2

(II)

Turnover
Table 11: Turnover

Sales(Tons)
(breakup)

Capacity Total Annual Sale Price
Production (Rs./ton)

Total

(Rs. in lakhs)
(tons)

Leather

30%

360

15000

54.00

Textiles

40%

480

40000

192.00

Feed

15%

180

65000

117.00

Paper and pulp

15%

180

10000

18.00

Total sales
381.00
(III) Profitability
Net profit per annum

Rs. 246.03 lakhs

% Profit on sales

64 %

IRR

39 %

Return on Investment

53 %

*****

10. PEARL CULTURE
INTRODUCTION
Pearl is a natural gem produced by mollusk such as mussels or oysters.
Though the demand of pearls in India and elsewhere is increasing, their supplies
from natural sources have reduced due to over exploitation and pollution. India
imports large quantity of cultured pearls every year to meet the domestic demand.
In order to meet this growing demand, technologies for freshwater as well as
marine pearl culture have been developed.
In nature, a pearl is formed when a foreign particle such as sand,
insect, etc., enters into the body of mussel or an oyster which then makes
a shiny coating on the particle layer by layer leading to pearl formation.
The coating of pearl is similar to the inner shining layer of shell or nacre,
which consisting of calcium carbonate, organic matrix and water.
The pearls available in the market could be artificial, natural or cultured.
Artificial or imitation pearls are pearl-like materials that simply contain a rigid,
round core or base and an outer pearly coating. In natural pearls the core or
nucleus is minute with thick pearl nacre. Normally, a natural pearl is small in size
and irregular in shape. A cultured pearl is also a natural pearl, formed with the help
of human intervention through surgical implantation of a live mantle graft and
nucleus for hastening pearl formation of the desired size, shape, colour and lusture.
Freshwater pearl culture is done with mussels found in lake or pond bottoms
and marine pearl culture is done in oysters.

PROJECT CAPACITY
This profile is prepared for a marine pearl culture unit with an annual
production capacity of 1 lakh pearls.

Major Species Pearl Oyster Species For Marine Pearl Culture
Golden/Silver-Lipped Pearl Oyster: The largest and thickest species
of pearl culture is Pinctada maxima and is commonly known as Golden/Silver
lipped pearl oyster. It is distributed in the waters of Gulf of Bengal and
Arafura Sea in the Indo- Pacific. These oysters generally inhabit rocky and
gravel bottoms, 20 to 100 meters deep. The colour surface of the shell is
yellowish brown and inside is silver. These shells produce whitish/golden
large pearls known as the "South Sea Pearl." These pearls are cultured in
Mergui Archipelago, Myanmar, Aru Islands,

Indonesia and north-western

coast of Australia and Arafura Sea, Palau Islands in Micronesia, Sulu Islands
in the Phillippines and south of Suravesi Island in Banda Sea.
Black-Lipped Pearl Oyster: These are the second largest pearl oyster,
inhabiting the tropical or subtropical coral reefs in the vast Indo-Pacific area.
They come in a number of varieties, which are distinguished by their origin
and are similar to the species P. margaritifera cuminigi found in French
Polynesia and P. mazatlanica found in the American coast. These species are
easily identified by its blackish colour and are the source of the black pearls.
Akoya Pearl Oyster: The Akoya pearl oyster also known as Pinctada
imbricata was earlier believed to be an endemic species of Japan. However it
has been established that Persian Gulf and India are also natural sources of
this species. Several countries like Korea, China, Sri Lanka and India have
established pearl farms for the species.
These oysters are distributed in wide range of temperate to tropical seas and
are major source of natural pearls. This species is distinguished by presence
of well convexed valves and silvery pearl layer. They have many variations in
color and shape depending upon the environment they inhabit.
Fresh water pearl culture is done using mussels. In India, three species of
commonly available freshwater mussels viz., Lamellidens marginalis, L.
corrianus and Parreysia corrugata produce good quality pearls and are used
for culture techniques.

PROCESS OF PEARL CULTURE:
Pearl culture can be done in marine as well as fresh water bodies. The marine
pearls have an ever increasing demand in the global market irrespective of their
quality. The marine pearls are formed with aragonite crystallization, which is the
real pearly component. The freshwater pearl is formed mainly due to calcite
crystallization. The quality of freshwater pearls are not consistent therefore marine
pearl culture is preferred over freshwater culture.
Marine Pearl Culture: In marine pearl culture process, oysters are selected
and prepared for the implantation. Through the skillful surgical operation, a
nucleus is implanted in the body of the oyster and kept in the laboratory
conditions for healing. These operated oysters are kept in the special cages
and transferred to the sea for rearing. With the duration of a gestation period
of about 12 months, oysters are returned back to laboratory and through a
minor surgery pearls are harvested from the oysters. The oysters can be
repeatedly used to produce pearls. Oyster can produce at least two mabe
pearls at a time. The details of pearl culture technique is given below
Collection of adult oysters: Oysters are generally located on a flat rock
bottom and are usually covered with marine animals and a thin layer of silt.
Adult oysters (brooders) are collected from sea bottom by divers and are
placed into individual net bag. The oysters are then cleaned, sized and placed
for breeding in the hatchery.
Surgical operation: One to two years old oysters are selected, and
prepared for surgical operation. The mantle of the donor oyster is taken and
one piece of the mantle is grafted along with a nucleus in the recipient oyster
by a skillful surgical operation.
These oysters are then kept for post-operative care in laboratory for healing.
After

healing

the

recipient

oysters

are

kept

separately

compartments of the cages designed for the purpose.

in

different

Rearing of the operated oysters: The cages containing the healed oyster
are attached to long lines which are connected to the floating rafts. The line
is dropped down, with the oysters securely inside the cage, into the sea
where they are kept for a period of 6 months to two years for pearl
formation.
Pearl harvesting: Pearls are harvested between 6 months to two years. The
pearls are removed from the body of the oysters by making a small incision.
The oysters are split open, and pearl is removed by cutting the pearl bags in
the oysters by the scalp. During the process another nucleus is reimplanted
for new pearl formation. Pearl quality is effected by the quality of water and
nucleus used in the pearl culture.
Freshwater Pearl Culture: In freshwater pearl culture of one year or older,
healthy mussels are collected from the bottom of the freshwater lakes. After
cleaning the mussels they are prepared for implantation. These mussels are
then sorted into two groups, Mussels to be operated upon are termed as"
recipient mussels" and those to be sacrificed are known as "donor mussels".
Recipient mussels are operated for grafting and nucleus implantation and are
kept in the laboratory condition for healing. These mussels, once healed, are
transferred to the ponds, in special rearing cages, for a period of 6 months to
two years for pearl formation. Once the duration is over the recipient
mussels are taken back to the laboratory, where through a minor surgery,
pearls are removed from the body. Variety of pearls are produced in fresh
water mussels such as rice pearl, image pearl etc.
TECHNOLOGY
The present technology being provided by Pearl Aquaculture Research
Foundation, is based on indigenously produced nuclei. World's largest size of
nucleus (22-mm) has been made using this technology.

QUALITY CONTROL PROCESS
Pearl is a natural product. While the growth rate of pearl, mortality of pearl
oyster, working conditions and productivity could be regulated, the ultimate color
and quality of pearl vary from place to place depending upon the environmental,

hydrological and climatic factors. Pearls are generally graded based on the
wholesomeness, luster, shape, size and color.

EQUIPMENT
The

key

equipment

includes

surgical

tools,

culture

tanks,

aeration

equipments, water filter, water storage tanks and glasswares.

PROJECT DETAILS
Capacity
1 lakh marine pearls (Mabe type) per cycle of 12 months using marine pearl culture
technique.

Land & Water Area
100 sqm of water area can be leased out in the coastal area at a rate of Rs
450 per month. Hydrographical, climatic, environmental and biological diversity in
the area determine site selection. The industrially polluted areas and areas with
freshwater influx are not suitable for marine pearl culture.

In addition 200 sqm

land is required in the proximity of sea for hatchery and implantation laboratory
purpose.

PROJECT COST
A. Fixed Assets
Table 1 : Fixed assets
S. No

Particulars

(Rs.)

a.

Cost of leasing of water area

5400

(Rs. 450/pm/ 100 sq mts)
b.

Hire cost of land and shed for 12 months

200000

c.

Raft and Cages

100000

e.

Water tanks, culture tanks etc.

50000

f.

Pump set

20000

g.

Accessories

50000

h.

Miscellaneous

50000

Total

475400

B. WORKING CAPITAL
(I)

Raw material

Table 2: Raw material requirement
Item

Nos.

Rate (Rs.)

Cost

(Rs.

in

lakhs)
Pearl oysters

60000

Rs. 2

120000

Nuclei

120000

Rs.20

2400000
2520000

(II)

Manpower

Table 3: Manpower requirement
Nos.

Salary

Total

(Rs/month

(Rs/month)

)
Technician

10

3000/-

Total annual salary Rs. 3.6 lakhs
(III) Contingencies (per annum)
Marketing expense

20000

Office expense

10000

Repairs

10000

Total

40000

(IV) Utilities (per annum)
Power (6000 @Rs.5 units)

Rs.30000

30000

Salary

(V)

Recurring expense (per cycle of one year)
(Rs/lakhs)
Raw material

25.2

Manpower

3.6

Utilities

0.3

Contingencies

0.4

Total

29.5

C. TOTAL CAPITAL INVESTMENT
(Rs/lakhs)
A.

Project cost

4.75

B.

Working capital (1 cycle)

29.50

C.

Technology know-how

50.00

Total

84.25

D. FINANCIAL ANALYSIS
(I)

Cost of production (per cycle of 1 year)
(Rs/lakhs)
Recurring expenses

29.5

Depreciation

0.2

C. Total
(II)

29.7

Turnover

Rs 100 lakhs per cycle of 12 months assuming an average price of Rs
100/pearls
(III)

Profitability
Net profit

Rs 70.3 lakhs

% profit of sales

70%

Return of investment

83%

IRR

51%
*****

11. FRESH WATER PRAWN CULTURE
INTRODUCTION
The giant freshwater prawn, Macrobrachium rosenbergii, known as scampi in
commercial parlance, is a highly valued delicious food and commands very good
demand in both domestic and export market. It is fast becoming one of the most
important species for culture because of good market demand, attractive price and
its compatibility to grow with the carps. This species can be cultured in low saline
brackish water (salinity <10%) and in fresh water areas.

It is also a suitable

species for incorporation in paddy-cum-fish culture. The culture of M. rosenbergii
can be carried out in earthen ponds, cement cisterns, in pens or in cages.
However, most of the operations are being carried out in earthen ponds.
Scampi culture distinct advantages over brackish water prawn culture (which
witnessed a boom in the early nineties but suffered a setback due to viral diseases)
because the species is hardy, it takes pelleted feed and has omnivorous feeding
habits. In addition, the stringent environmental maintenance to be followed for
brackish water prawn culture like salinisation of soil and groundwater, deforestation
of mangroves etc., are not required for scampi culture. The total output in the year
1998-99 was estimated at 70000MT. The total value of exports in the year was
estimated at Rs.1600 crores.

POTENTIAL AREAS
Fresh water prawn culture can be carried out successfully in areas having a
temperature range of 22oC to 34oC and having sandy clay soil with good water
retention capacity and pH of 7.0 to 8.5. The ideal soil and water quality parameters
for freshwater prawn culture are given in Table 1. In the natural environment, M.
rosenbergii (Scampi) is found in the lower reaches of rivers, tidal inlets etc. which
are their preferred habitat. The breeding and larval development are done in low
saline waters. In India States including Andhra Pradesh, Tamil Nadu, Karnataka,
Maharashtra, Gujarat, Orissa, West Bengal, Uttar Pradesh, Bihar, Madhya Pradesh,
Haryana and Punjab offer good potential for scampi culture.

Table1: Optimal soil and water quality parameters for fresh water prawn
culture

Soil

Parameter

Range

Texture

Sandy clay/sandy loam

pH

6.5 - 7.0

Organic carbon

1.0 - 1.5%

Available phosphorus

3-6mg/100g. soil

Available nitrogen

25-50mg/100g soil

Available potassium

1-2%

Water

Temperature

20-34 C

pH

7.5-8.5

Salinity

<7 ppt

Color

Light green

Transparency

30-35 cm

Hardness

50-150ppm

Dissolved Oxygen

>3 ppm

Iron

<2.0 ppm

Heavy metals

Traces

Hydrogen sulfide

Below detectable limits

FARM DESIGN AND LAYOUT
The site selected should have power supply, approach roads, labour
availability etc. Rectangular ponds of 0.5 ha. to 1.0 ha. sizes are found to be ideal
for management and harvesting. The height of water column may be 1.3 m. Farm
layout may be designed keeping in view the water intake and discharge facilities. A
medium size sluice gate is to be provided for each pond with adequate filtering
provisions.

The pond should be gently sloping towards the sluice gate. Separate

ponds are designed for nursery and for grow out ponds.

Preparation of nursery and grow-out culture ponds
•

Ponds should be drained and the pond bottom should be exposed to sun for a
week to kill all predatory fish larvae.

•

Water should be let into the pond up to two feet depth using mesh nets to
prevent the entry of eggs and larvae of predatory fish and competitors.

•

Pond should be fertilized with raw cow dung/poultry manure and super
phosphate as per the requirement. In general for a pond of medium nutrient
contents, the fertilizers may be applied at the rate of 5 tons raw dung, 200
kg urea and 300 kg/ha/crop super phosphate.

•

After a week of fertilization the pond should be filled up to a water level of 4
feet.

•

Transparency of pond water should be checked after 2-3 days using a
secchidisc.

•

Ponds can be stocked with post-larvae in case of nursery pond and with
juveniles in case of grow-out ponds once the transparency is 30-35 cm
during early morning or late evening hours.

MANAGEMENT PRACTICES
Proper management of prawn farming ensures average body weight of 60 g.
during the culture period of around 8 months. This can be divided into nursery pond
management used in initial stages of growth and grow out pond management in
later stages of pond management.

Nursery Pond management
•

The preferred stocking density in the nursery pond is 20/m2.

•

Post-larvae (8-10mg.) may be fed with pellet diet (crude protein 35%,
lipid 8%) in crumble form. The amount of feed is equivalent to the amount of
the biomass during the first fortnight and subsequently reduced to 50% in of
the biomass.

In the absence of pellet diet a mixture of groundnut oil

cake(powdered) and rice bran may be given as feed. The feed should be
broadcast in the pond, twice daily, in the morning and in the late evening.

•

In nursery ponds approximately 10 % of the pond surface may be covered
with floating weeds with dense root system such as Eichhornia sp. to improve
the survival rate of post-larvae. The weeds should be kept inside a PVC or
bamboo frame to avoid their spreading in the pond.

•

Aeration is to be provided for 8 hrs/day.

•

A fortnight after stocking, sampling of post-larvae may be done to observe
the growth using cast net or fry net.

•

During nursery rearing, water temperature may checked twice daily. pH,
dissolved oxygen, transparency and depth may be checked once every week
and maintained in optimum ranges.

•

Loss of water due to seepage and evaporation should be compensated by
fresh water addition of water at least once every fortnight.

•

Nursery rearing may be done for 45-60 days. At the end of rearing period
the juveniles (>1.0 g) are collected by dewatering the pond and transferred
to grow-out ponds.

Grow-out Pond Management
•

The pond is ready for stocking the juveniles collected from the nursery pond
and are stocked in grow-out pond for further growth.

•

The preferred stocking density in grow-out pond is 35,000/ha.

•

The prawns are fed daily with formulated diet made into 2-3 mm pellets. The
quantity is 10% of the biomass initially and then reduced to 3% of the
biomass towards the end of the culture period.

•

The feed should be broadcast in the pond. Check trays may be kept in
different corners of the pond to check the consumption of food.

•

During the course of culture, the water quality need to be maintained at
optimum levels with respect to parameters such as temperature, pH,
transparency and dissolved oxygen content to ensure good growth.

•

Pond depth should be maintained at four feet.

•

Regular partial harvesting/cull harvesting of bigger size specimens using a
large mesh cast net from the fourth month of culture will increase the yield
and improve the growth of smaller prawns.

•

Major problems that may arise during culture are mortality of the stock due
to low dissolved oxygen in the pond water. Heavy plankton bloom, very low
water level and lack of water exchange leads to low levels of dissolved
oxygen. Continuous rainy/cloudy days precipitate this problem. Immediate
water exchange or aeration of ponds during night hours prevents this
problem.

•

Development of bottom algae due to high transparency of water is another
problem during monoculture of prawns. To avoid this problem transparency
should always be maintained in the 30-40 cm range by frequent fertilization.

•

After 8 months of culture the ponds may be harvested by complete draining
the water.

•

Prior to harvesting, arrangements for marketing the prawns should be tied
up.

PROCESSING AND MARKETING
Good management practices would yield around 1500 kg of scampi per ha
per crop in an 8 months cycle starting usually in the month of April and ending in
November. The prawns are graded soon after harvesting.

They are beheaded

either at the ponds site or the processing unit. The prawns are then frozen at the
temperature of -40o C and stored at -20o C till shipment. Higher price could be
realized if the farmer harvests and maintains the prawns in hygienic conditions and
chilling is done in neat containers.
There is good demand for scampi in local and international markets. Scampi
is presently exported to Japan, USA, Canada, Scotland, EU and Singapore. Price of
headless scampi may vary between Rs. 250 to Rs. 500 per kg depending on the
size of the scampi.

PROJECT COST
The project cost for a fresh water prawn culture unit having 5 ha. in water
spread area is estimated at Rs. 22.29 lakhs as detailed below.

D.

A.

FIXED ASSETS

Table 2 : Fixed assets
S.

Item

Amount

No.

E.

(Rs. in lakhs)

1

Cost of pond construction

3.60

2

Store room

0.60

3

5HP Diesel pump set and bore well

0.32

4

Inlet & outlet

0.72

5

Pipeline for water

1.70

6

Aerator

0.35

7

Miscellaneous

0.02

Total

7.31

B.

TECHNOLOGY KNOWHOW

The cost of technology is estimated at Rs. 8.00 lakhs. This will include the
method for preparation of the pond, management and harvesting.
F.
G.

C.

WORKING CAPITAL REQUIREMENT
(Rs.)

(i)

Manpower (2 persons @ Rs. 3000 pm X12 months)

(ii)

Power (Rs. 2 X625 units X 8 months)

=

72,000 p.m.

=

10,000 pm.

Seed = Rs. 1 per seed X 35000 per ha X 5 ha

=

175000

Feed = Rs. 77,000 per ha X5 ha

=

385000

(iii) Raw material (per cycle)

560000
(iv) Recurring cost (1st cycle)
Table 3 : Recurring cost
S.No. Items

Amount
(Rs.
lakhs)

1

Pond preparation (lime, super phosphate etc.)

0.20

2

Raw material

5.60

in

D.

3

Labour

0.72

4

Power

0.10

5

Marketing expenses

0.36

Total

6.98

CAPITAL INVESTMENT
(Rs. lakhs)
Fixed assets

7.31

Technology knowhow
Working capital (Ist cycle)
Total

E.

8.00
6.98
22.29

FINANCIAL ANALYSIS
(I)

Income (single cycle/annum)
Total annual income from the sale of fresh water prawn is Rs. 15.00
lakhs assuming a production of 1500 kg per hectare and an average
farm gate price of Rs 200 per kg.

(II)

Profitability
Net Profit

Rs. 8.02 lakhs

IRR

34%

% profit on sales

54%

Return on investment
7.

36%

NOTES
1. Margin and the rate of interest will be at the discretion of the banks.
2. The yield may vary from pond to pond depending on the soil conditions.
3. The yield may further increase in warmer climates due to increase in the
number of the crops per year.

4. The sales realization may be further improved in case of northern India by
having fish - prawn rotation.

*****

12. FRESH WATER PRAWN HATCHERY
INTRODUCTION
Giant fresh water prawn farming (scampi farming) is fast emerging in India
for its very high return per hectare and ever increasing export demand. The seeds
produced in the hatchery have the following advantages:

1.

The seeds are of uniform size,

2.

They are available round the year unlike the natural seed which are
available only for a few months,

3.

The hatchery can produce large number of seeds as per demand,

4.

There is no intermixing of species especially of unwanted and
predatory fish.

Considering the vast areas being brought under scampi farming every year
and the fact that there is very high demand for hatchery produced seed in different
states, setting up of a fresh water prawn hatchery is an attractive proposition.
LIFE CYCLE OF FRESH WATER PRAWN
Giant fresh water prawn, Macrobrachium rosenbergii is usually found in
rivers, canals, lakes and inundated fields. It has an elongated body, circular cross
section and is grayish blue in colour.

Males are larger than females.

The head

covers almost half of the total length. The second pair of walking legs terminated

in pincers are more conspicuously built in males.

Giant

fresh

water

prawn

reproduce from the age of 5-6 months. It breeds through out the year with a peak
at the beginning of the rainy season.
The animal migrates for spawning from its original fresh water habitat to
estuarine regions and spawns in area where salinity ranges from 5-15 ppt.
Moulting of the female prawn always precedes mating.

The hard shell male

deposits sperm in a gelatinous mass on the ventral median thoracic region of the
soft-shelled female.

The female releases the eggs within 24 hours of pre-mating

molt and fertilization takes place.

In the natural habitat, a female spawns 3-4

times in a year producing 1-2 lakh eggs. The fecundity varies according to the size
of the female.

The females carry eggs in brood pouch beneath the abdomen formed by the
long pleurae of the abdominal segment and first four pairs of pleopods and are held
in place by a thin membrane between the pleurae. Vigorous aeration is provided by
the female prawn with the movement of her swimming legs throughout the
incubation period. Incubation usually requires about 19-20 days at 25oC to 32oC.
The colour of the eggs is initially bright orange.

As the incubation proceeds, the

colour turns from orange to pale grey and then to dark grey at the time of
hatching.
Hatching is completed within one or two nights. The larvae are dispersed by
rapid movements of the abdominal appendages of the parent. Immediately after
hatching, the larvae settle down and remain motion less for some time. The larvae
at this stage are known as pre zoea. After about 5-10 minutes, the larva comes up
and transforms into Zoea, which is planktonic.
Eleven larval stages are associated in the development, which takes about
30-40 days before it transforms to post larvae.

Post larvae grow into juveniles,

which migrates towards fresh water regions of the habitat where it grows and lives
till the spawning migration.

PRODUCTION PROCESS
A prawn hatchery can be defined as an artificial facility, where prawn larvae
are produced and reared under controlled conditions.
The operational activities of the hatchery can be grouped into three broad
categories namely preparatory phase, rearing phase and managerial phase.
Preparatory Phase
This is the initial phase of the hatchery operation. Under this phase, all
hatchery facilities must be adequately prepared for mother prawn holding, hatching
and larval rearing.

Conditioning of berried female prawn is vital in ensuring trouble free holding
and hatching of eggs.

Adequate preparation is necessary to ensure supply of

berried females in time and also to ensure the timely availability of larval feed.

For a newly constructed hatchery, tank facilities especially concrete ones
must be adequately conditioned with potassium aluminium sulphate which will age
the tank and prevent leakages.

It is important to ensure that the air from the aeration unit is oil free and the
pressure is adjustable.

Generally twin lobe compressors are designed for oil free

operation. Air filters at the inlet and outlet pipes are therefore adequate to filter
the air.

The water supply system should ensure good water quality, adequate and
trouble free supply.

The incoming water shall pass through a varity of filters

namely sand filters, activated carbon filters, U-V ray filters etc.

As a matter of

practice, disinfecting of sand filters is done once in every month to reduce the
organic load and bacterial flora.

Brood Stock and Spawners
Sufficient number of brood stock must be made available to provide into the
breeding module so as to ensure targeted requirement of larvae per cycle.

For

raising brood stock, spawners are collected from culture ponds of any nearby farms
and stocked in a male : female ratio of 1 : 5 in specially designed brood stock
ponds created close to the hatchery complex. The recommended stocking density
of spawners is 2 to 3 prawns/m2. Spawners are fed with chopped clam meat, trash
fish squid etc. at the rate of 5-10% of their body weight per day.
If berried females are readily available in sufficient numbers, the above step
can be avoided.

Inside the hatchery, on arrival of berried female prawn, the

animals will be kept under quarantine conditions and will be examined for disease
symptoms and general health.

They will be then conditioned and acclimatized in

holding tanks. Each tank is adequately aerated along with sufficient exchange of
water. The animals are fed with fresh diets like clam meat, oyster meat & egg etc.
Larval Rearing
The hatched out larvae are transferred into larval rearing tanks filled with
water of 4-5 ppt salinity. No feed is required for the nauplii as it can utilize it’s own
embryonic yolk. It is advisable to follow the clear water system of larval rearing
which facilitates the stocking of higher density of larvae during the operation.

To ensure high survival rate, daily exchange of water is a must.

As the

rearing of larvae progresses, the salinity should be gradually increased to 12-15
ppt.

The larvae should be fed as per scientific feeding schedule.

The feeding

regime for the larval rearing consists of a variety of materials like egg custard,
Artemia, special fish meal diet etc.

The larval rearing operation is continued for upto 30 to 35 days till it reaches
state XI of the larval stage.

Post Larval Rearing
Beyond 35th day, the rearing can be in larval tanks or post larval tanks at
much lower density. This stage continues up to 40-50 days to achieve P.L.15 stage
before it is sold to farmers for stocking in culture ponds.

During post larval rearing, diets comprising of Artemia, specially prepared
feed etc. should be provided adequately so as to prevent cannibalism.

For ensuring water quality, 100% exchange is envisaged daily.

Dissolved

oxygen should be maintained at the saturation level through continuous aeration.

The other area of importance in the hatchery operation is routine hatchery
management which includes maintenance of water quality, maintenance of aeration
equipment, monitoring of health condition of hatchery workers, monitoring of
general sanitary procedures followed in the hatchery etc.

TECHNOLOGY
A technology such as the one developed by Maharaja Aquatics, Nellore could
be adopted.

The proposed technology enables the production of seeds with high
resistance to stress and diseases through usage of minimum antibiotics and
scientific operational practices for maintaining sanitation.

The construction of separate units for maturation, hatching, larval rearing &
PL rearing helps in continuous output without compromising on the disinfecting and
dry out procedures.

The package of practices lay emphasis on providing

appropriate environmental control during the critical stages of larval development.
Once the larvae develop natural resistance, environmental control is reduced

allowing development of self immunity with the aid of good nutrition.

ADVANTAGES OF THE TECHNOLOGY
Existing hatchery methods uses berried females from the grow out ponds of
prawn farms. Continuous usage of brood stock from the farms leads to lowering of
productivity after several production cycles due to genetic degradation resulting
from inbreeding of the population.
The technology being offered by M/s Maharaja Aquatics, Nellore is based on a
brooder stock created by cross breeding prawns from Chilika Lake, Orissa and from
River Mahanadi.

This crossbred brood stock gives better yield than the existing

varieties.
HATCHERY DESIGN & LAYOUT
A hatchery designed to produce 20 million post larvae of M. rosenbergii per
annum is proposed.
larvae each.

The production is scheduled for 5 cycles of 4 million post

The individual tank capacities may vary between 1.5-3.0 million PL

capacity each.

The designing of the hatchery layout is decided based on the

following broad principles.
-

Different culture activities are isolated to prevent cross contamination.

-

Staff movements should be minimized.

-

Good integration
operations.

between

different

sections

for

ensuring

STANDARDS
The 10 - 15 days post larvae is sold to the prawn culture farms.
PROJECT DETAILS
Production capacity
Production capacity 20 million post larvae per annum.

smooth

PROJECT COST
H. A. FIXED ASSETS
The total land required for setting up the unit is 2 acres. The cost of land is
assumed as Rs. 2 Lakhs. The location for this activity has to be in proximity
of sea.
Table 1 : Fixed assets
S. No.

Item

Cost
(Rs. in lakhs)

1.

Land

2.00

2.

Land Development

1.00

3.

Reservoir Tanks

6.00

4.

Shed and Buildings

41.50

5.

Slow Sand Filter & Rapid Sand Filters

2.00

6.

Equipment

27.73

Total Cost

80.23

(I)

Shed and buildings
Table 2 : Shed and buildings

S. No.

Item

Cost
(Rs.
lakhs)

1.

Larval Rearing Shed - I & Tanks

12.50

2.

Larval Rearing Shed - II & Tanks

15.50

3.

Post Larval Rearing Shed & Tanks

12.50

4.

Generators & Blower Rooms

1.00

Total

41.50

in

(II)

Equipment
The following equipment would be required.
Table 3 : Cost of equipment

S. No.

Equipment

Rate

Nos.

Cost
(Rs.

in

lakhs)
1.

Pumps(5hp)

15000

5

0.75

2.

Air Blower(Twin lobe)

100000

1

1.00

3.

Air Blower

50000

1

0.50

(Regenerative type)
4.

Generators - 100KVA

3.35

1

3.35

5.

Heaters (Titanium)

5000

60

3.00

25

5.00

(1 KVA)
6.

Filters

7.

Refrigerator

15000

1

0.15

8.

Salinity Refractometer

8000

1

0.08

9.

Deep freezer

50000

1

0.50

10.

Microscope

15000

1

0.15

11.

Chemical Balance

25000

1

0.25

12.

Water

distribution

8.00

system
13.

Air distribution system

3.00

14.

Electrification Cost

2.00

Total

27.73

B. TECHNOLOGY KNOW HOW
The cost for knowledge for setting up a hatchery is Rs.10.00 lakhs. This will
include selling up the facility, process details and on site training.

C. WORKING CAPITAL REQUIREMENT
(I)

Raw material cost for production of 1 million post larvae
Table 4 : Raw material cost

S. No.

Item

Quantit

Rate

Cost

y

(Rs.)

(Rs./Million
PL)

1.

Brood Stock Brooders

500

60 per kg

30,000

2.

Artemia Cyst

35 Kgs

4,200/kg

1,47,000

3.

Brood Stock Feed

3,000

4.

Feed for advanced Larvae &

50,000

Post larvae for 30 days
5.

Chemicals & sanitation Drugs

10,000

6.

Consumables

15,000

Total Production Cost

2,55,000

For 20 million post larvae = 20 x Rs. 1.5 =Rs. 30 lakhs
(II)

Manpower
Table 5 : Manpower requirement

S.

Designation

No.

Salary
No.

month (Rs.)

per Total

Salary

salary

per year

month

(Rs.

(Rs.)

lakhs)

1.

Manager

1

10000

10000

1.20

2.

Technicians

3

6000

18000

2.16

3.

Assistants

12

4000

48000

5.76

3000

18000

2.16

94000

11.28

4.

Administration 6
Total

per
in

(III) Contingencies and overhead costs per month
Table 6 : Contingencies and overhead costs
S.

(Rs.
lakhs)

Item

No.
1.

Machinery Repair & Maintenance

8000

2.

Travel & Vehicle Maintenance

4000

3.

Office expense

10000

4.

Marketing expense

10000

Total

32000

in

(IV) Utilities
Power (4000 units @ Rs. 6 per unit)

=

Rs. 24,000 per

month
Rs. 2.88 lakhs per annum
(V)

Recurring expenses ( per month)
(Rs. lakhs)
Raw material

2.58

Salaries and wages

0.94

Contingencies and Overheads

0.32

Utilities

0.24

Total

4.05

Recurring expenses (per annum) = Rs. 48.60 lakhs
D. CAPITAL INVESTMENT
(Rs. lakhs)
Fixed assets

80.23

Technology know how

10.00

Working capital (3 months)
Total 102.47

12.24

E. MEANS OF FINANCE
Table 7 : Means of finance
S. No.
5.

Particulars

(Rs in lakhs)

Promoters’

40.98

equity
6.

Loan

61.49

Total

102.47

Debt : Equity

3:2

Rate of interest

16 % per annum

F. FINANCIAL ANALYSIS
(I)

Cost of Production
(Rs. lakhs)
Recurring Cost

48.96

Depreciation 8.02
Interest (@16%) 8.87
Total
(II)

(iii)

65.49

Turnover (per annum)
Total production

16 million PL

Selling price

Rs. 600/1000PL

Turnover

Rs. 96 lakhs

Profitability

Net profit

Rs. 30.15 lakhs

% profit of sales

31%

IRR

22%

Return on Investment

29%

13. MEDICINAL PLANT EXTRACTS
INTRODUCTION
Medicinal plants and herbs are rich in therapeutically active compounds which
can be extracted using suitable solvents. Extraction helps in enhancing the
therapeutic value by concentration of active components and elimination of
undesirable ones so as to reduce the inherent toxicity.

The extracts have a good market even in their crude form. These can also
be further processed to obtain pure phytochemicals which give much greater value
addition. Now a days, many value added products are further developed from crude
extracts.

Herbal extracts are used in following areas,

1. Herbal drug industry
2. Herbal nutraceuticals
3. Herbal cosmetics
4. Beverages
5. Food industry
6. Perfumery
7. Flavor industry
8. Pesticides
9. Seasoning industry

MARKET

The global market for herbal products for medicines, health supplements and
beauty and toiletry products, is estimated at US$ 62 billion (Rs. 2,91,000 crores)

and the market is growing at an annual rate of over twenty percent.

India abounds in an unmatched variety as well as bulk availability of
medicinal herbs. As the largest producer of medicinal plants, India is called the
‘”Botanical Garden of the World”.

About 18000 – 20000 plants native to India have good established medicinal
value, out of which at present only 7000 – 7500 are being actually utilized. Inspite
of these unique advantages, India accounts for less than 1.5% of the global herbal
market due to inadequate efforts in the following areas.

1. Identifying appropriate plant species and the active principles in them.
2. Organized cultivation of these species using modern techniques including
tissue culture.

3. Scientific

processing

to

ensure

maximum

realization

of

active

components.

4. Processing for formulation of the end use products under good
manufacturing practices (GMP) and proper quality control.

5. Generating scientific data on safety and efficacy.
6. Aggressive marketing.

The consumption of medicinal plant extracts and phytochemicals in India is
estimated at Rs. 5000 crores out which exports account for approximately Rs. 1000
crores. The balance is consumed in the domestic market.

Crude drugs and herbal

extracts account for approximately 70% exports whereas finished products account
for only 30%. The growing demand for herbal products has led to a quantum jump
in the volume of plant materials extracts traded within the country and across the
borders. It is estimated that the export earnings would go up to Rs. 3000 crores by
2005-06 (DGCIS, 2003-04). The domestic demand is also expected to increase at
the rate of 15% per annum.

Major herbal exports from India are psyllium seeds and husk, castor oil and
opium extracts, which together account for 60% of the exports.

80% of the

exports are to the developed countries viz. USA, Germany, France, Switzerland, UK
and Japan. A large percentage of the exports is as crude formulation and not as
pure phytochemicals. India is the largest grower of Psyllium and Senna plants and
one of the largest growers of castor plant.

Twenty other plants are commonly

exported as crude drugs worth US$ 8 million.

Five of these, namely Glycyrrhiza

glabra, Commiphora mukul, Plantago ovato, Aloe barbadensis and Azadirachta
indica are even used in modern medicines. A list of medicinal plants of international
importance grown abundantly in India is given below:

Table 1 : List of medicinal plants
1

Salacia reticulata

2

Mucuna pruriens

3

Glycerrhiza glabra

4

Marigold

5

Berberis aristata

6

Gymnema sylvestre

7

Curcuma longa

8

Swertia chiratta

9

Cinnamomum cassia

10

Boswellia serrata

11

Nicotiana tabacum

12

Bacopa moniera

13

Allium sativum

14

Asparagus racemosus

15

Coleus forscolii

16

Bixa orellana

17

Rauwolfia serpentina

18

Zingiber officinalis

19

Valeriana wallichi

20

Capsicum anum

21

Withania somnifera

22

Cassia angustifolia

23

Aloe vera

24

Camellia sinensis

PROJECT
This profile has been prepared for a medicinal plant extraction unit with a
throughput of 990 tons/annum of dry raw material. The production process involves
extraction of the medicinal plants using solvents such as water, steam, hexane,

ether, ethyl acetate, ethanol and methanol, concentration of the crude extract by
distillation followed by drying, pulverization and blending. Alternatively, the
concentrated crude extract can be purified using column chromatotography to
isolate phytochemicals.

Feasibility of extraction of the following plants has been worked out. From
each application sector one plant each is selected to get a vague idea on the
feasibility.

S.No.

Plant

Application area

Phytochemicals

1.

Tea

Beverage

Instant tea,EGCG

2.

Guggal

Medicine

Guggal sterone

3.

Onion

Food, medicine

OR Onion

4.

Cardamom

Perfumery, Flavor

Essential Oil

The technology for medicinal plant extraction can be obtained from research
institutions as well as industry.

It should be ensured that the technology is

adequately scaled up and all the production parameters are standardized.

PRODUCT DESCRIPTION

a. Tea (Camellia sinensis)
Tea is distributed over the high altitude areas of eastern and southern India.
Indian tea is considered as a good quality beverage and is widely exported to
all over the world.
Two products are made from tea,
1. Green tea –is the natural polyphenol rich fraction of the tea plant,
widely used as an anti-oxidant. It is believed that anti oxidant

properties of epiganocatechin gallate (EGCG), a phytochemical
present in tea can prevent cancer. It also has an

anti-

cholesteremic properties.
2. Instant tea is the beverage part of the tea plant.
Green tea being rich is antioxidant is widely accepted in European countries
and Japan. Anti-oxidants are chemicals which can scavenge free radicals in
human body (by-products of metabolism in our body).
Instant tea is made on the selected quality tea laves and almost all the
European and American countries are importing Indian tea, which is
considered to be the best.
b.

Commiphora mukul

Commiphora mukul is a small thorny tree distributed throughout India. A
yellowish resin is produced by the plant, when incisions are made on its bark.
This resin called gum guggul has been used in Indian traditional medicine, for
centuries, as part of Ayurveda.
Guggul is the extract of the exudate (gum guggul) and it contains
phytosterols, organic and aromatic acids, diterpenes, steroids, esters and
fatty alcohols. Guggul is preferred over gum guggul as it is safer and more
effective.
The active component or guggul lipids are lipid soluble steroids i.e. Zguggulsterone

and

E-guggulsterone.

They

have

the

ability

to

lower

cholseterol and triglyceride levels. Specifically, gugulipid lowers VLDL and
LDL

cholesterol

and

triglycerides

while

simultaneously

raising

HDL

cholesterol. Its protective effects against atherosclerosis are due to guggul's
action on the liver and thyroid. The thyroid is stimulated to increase the
body's metabolic rate, and the liver is stimulated to metabolize LDL
cholesterol, thereby lowering its levels in the bloodstream.
Commiphora mukul is also used to treat other disease conditions such as
cardiovascular conditions such as ischemic, liver conditions (high blood

cholesterol and triglycerides) skin conditions

(acne), leprosy, obesity,

rheumatism and syphilis.
c. Onion (Alium cepa)
Onion (Alium cepa) is a widely used food ingredient in Indian kitchen. Its
medicinal properties are described in many of the Ayurvedic books and
manuscripts through which Ayurveda is spreaded world wide.
Properties of Onion is also used as a food additive. Most of the multi national
food giants are using

“Indian masalas” containing onion in their instant

foods, food seasonings, food flavours and ready to use food packets.
Studies have shown Onion to have anti asthmatic properties.
d. Elettaria cardamomum (cardomom)
Cardamom or the Queen of Spices is grown at high altitudes cooler parts of
Southern India. Dried seeds are available all over India and the same is
exported to other countries.
Mature seeds of Cardamom contains 6-8% volatile oil and it is used to
prepare perfume bases, fixatives, spice drops, flavors, balms and food
additives.
Essential oils of cardamom are generally extracted by steam distillation which
is the cheapest method of extraction.
Cardamom is also considered to be a skin tonic, anti microbial and
carminative. Many of the herbal carminatives available in India contain
Cardamom oil.
PROCESS
The extraction process involves the separation of medicinally active portions
of plant from the inactive or inert components by extraction with selective solvents
in standard extraction procedures. The extracts so obtained are relatively impure
liquids, semisolids or powders intended only for oral or external use. These include
preparations such as decoctions, elixirs, micro-encapsulated powders, plated

oleoresins, oleoresins, infusions, fluid extracts, tinctures, pastes and dried extracts
in powder form.
The extracts thus obtained can be used as such, or may be further processed
and incorporated in any dosage form such as tablets, capsules or it may be
fractionated to isolate individual chemical entities.
The production process consists of the following steps:
Sorting and milling of crude herbs
Herbs are sorted individually to remove any foreign matter. They are milled
to 80 mesh size. Depending upon the nature for the product huller, disintegrator,
pulverizer, multi mill, flaker etc. are used.
Extraction
A specified quantity of milled crude herb powder is taken into a jacketed SS
extractor and subjected to steam purging which helps in removal of volatile
impurities such as pesticides.

This process also improves the efficiency of

extraction by increasing the porosity of the plant cells.

The desired solvent is

added in the ratio of 1:4 to 1:6 of powdered herb: solvent. Extraction is done for 24 hours at temperatures of 40-45o C. The mixture is constantly stirred and samples
of decoction are taken out at regular intervals to check the concentration of the
active material in the extract.

When the concentration level becomes almost

constant, the mixture is drained and filtered using a filter press / nylon cloth / sieve
/ centrifuge.

The filtrate (extract) is transferred to a storage vessel. The process

is repeated on the residue, if required, with another solvent to extract other
important phytochemicals, if any, which were not soluble in the solvent used
initially.
The extract is allowed to stand for 12 to 18 hours for settling any suspended
particles.

The supernatant liquid is decanted and concentrated.

Alternately, the

extract can be filtered quickly and efficiently in a nutich filter under vacuum.
Concentration of extract

The extract can be concentrated in a closed distillation unit or in an open
evaporating pan. Distillation is done under vacuum till a honey like consistency is
obtained. This can also be achieved using specially designed evaporators like RFE,
FFE, FCE and RTFE.
Drying
The concentrate is dried in a vacuum tray dryer at 60o C under 30mm
pressure or spray dried. If the concentrated extract is required in the liquid form, it
is used as such with suitable co-solvents and blended.
Pulverization of dry extract
The dried extract is pulverized in a suitable mill to get a 40 to 60 mesh
powder. This step is not applicable to spray dried extracts.
Storage of extracts
The powder/liquid extract is mixed with suitable preservatives (0.25 %
sodium methyl paraben for liquid preparation and 0.02% w/w bromidiol for powder
preparations) and stored in a cool dry place away form light at a temperature of
25oC and relative humidity of 45%.
Isolation of phytochemicals
Individual high value phytochemicals of 80 – 96% purity can be insolated
from the extract by column chromatography using a silica gel column.

The overall production process is outlined below.
PROCESS OUTLINE
CLEANING AND SORTING OF
CRUDE HERBS

MILLING / SIZE REDUCTION

EXTRACTION WITH SOLVENTS

SAMPLING

FILTRATION OF SLURRY

PROCESSED FOR SYRUP

CONCENTRATION OF FILTRATE

LIQUID PREPARATION

BY DISTILLATION

SEPARTION
DRYING OF FILTRATE
(DRY EXTRACT)
VACUUM / SPRAY DRYING

PULVERISATION

BLENDING
RECENT DEVELOPMENTS
Recent developments in this industry are
1) “Continuous extraction” and
2) ”Super critical extraction”.

OF

PHYTOCHEMICALS
BY

COLUMN

CHROMATOGRAPHY

In the continuous process unlike the batch manufacturing operation, the feed
material is fed through a conveyor system and the solvent is fed as a stream. As
the extraction process progresses the spent material is thrown out and fresh
solvent is pumped into the system which is collected from the distillation system.
All these processes are done continuously without interruption of charging and
discharging of materials.
In super critical extraction, generally liquefied inert gases such as CO2 at low
temperature are used as the solvent for extraction under pressure. On reducing the
pressure, the solvent gets converted into the gaseous stage leaving the residue or
the extract without losing any active principles. Flower extracts, perfumery and
flavoring materials are extracted by this method.
PROJECT DETAILS
Production capacity
The throughput of the proposed unit of 990 TPA is distributed among four
herbs. The facility can be used for production of extracts from 15-20 herbs. The
suggested production capacities for crude extracts and phytochemicals from each of
the species are given below:

Note: Table on next page.
Table 2: Break up of the production capacity

S. No.

Item

No.

of Production

batches

at

100%

capacity utilization
Crude

Phytochemical

extract

s

(TPA)

(TPA)

1.

Tea

90

16.2

3.1

2.

Commiphora mukul

150

7.5

4.5

3.

Onion

60

30.0

5.6

4.

Cardamom

30

18.7

1.5

PROJECT COST
A. FIXED ASSETS
Table 3 : Fixed assets
S.

Head

Cost
(Rs.

No.

in

lakhs)
1

Land

3.0

2

Land development

4.1

3

Buildings

78.3

4

Plant and machinery

83.3

5

Analytical equipment

51.3

6

Miscellaneous fixed assets

2.7

Total

222.7

(I)

Land and location

(II)

A project of the proposed capacity will require about 3.0 acres of land
in a location with good connectivity by road. It is preferable to have
the unit near the source of major herbs, which is required in bulk, so
as to reduce the transportation cost. The cost of land is assumed at
Rs 1.0 lakh/acre
Land Development

I.

Table 4 : Cost for land development
S. No.

Development Cost Details

Cost
(Rs.

in

lakhs)
1.

Leveling and development 1,30,000 sft. @ Rs 1.30
1/sft.

2.

Internal roads and drains

0.70

3.

Compound wall of 1400 ft

0.28

4.

Main entrance gate

0.25

5.

Signboard & other miscellaneous work

0.13

6.

Landscaping (10000 sft @ Rs.4 per sft.)

0.40

7.

Providing 8” bore well to a depth of 250 feet with 1.00
submersible pump (1 nos.)
Total

4.06

(III) Buildings and civil works
The total covered area required for the unit is estimated at 26,800 sft,
consisting of 3600 sft of shed and 24,900 sft of RCC construction. The
cost of RCC type construction is assumed at Rs 300 sft and for shed at
Rs 100 sft. The detailed break up is given below.
Table 5 : Break up of the built up space
Type

A

B

RCC type construction
Process unit –I
Process unit –II
Process unit –III
Packing unit
Office
QC lab
Staff room
Total A
Shed
Store for herbal material
Grinding room
Boiler room
Generator room

Area (sft)

Total
Cost
(Rs. in lakhs)

7500
6000
4800
300
2400
2400
1500
24900

22.50
18.00
14.40
0.90
7.20
7.20
4.50
74.7

1800
200
800
300

1.80
0.20
0.80
0.30

Cycle stand
Total B

500
3600

0.50
3.60

(IV) Plant and Machinery
Table 6: Plant and machinery
(Rs.
lakhs)
S.No
.

Item

Nos. Rate Cost

1

Mechanical platform balance (500 kg)

2

0.25 0.50

2

Digital platform balance of (200 kg)

2

0.25 0.50

Hammer

mill

with

dust

extraction

system

of

3

(100kg/hr)

1

2.5

2.50

4

SS Vertical extractor (8 kl capacity)

1

12

12.00

5

Horizontal extractor (8 kl capacity)

1

10

10.00

6

Nutsche filter

1

3.5

3.50

7

SS-304 cylindrical tanks for storage of 1000 l

6

0.75 4.50

8

Portable mechanical sifter of 20” diameter

2

1.5

3.00

9

Portable dehumidifier

2

3.5

7.00

10

Process pump sets

8

0.1

0.80

11

DM water plant of 1000 l/hr.

1

0.5

0.50

12

HDPE storage tanks for DM water

6

0.25 1.50

13

Boiler (600 kgs/hr.)

1

5

5.00

14

Tray dryer - 96 trays

1

5

5.00

15

Vacuum dryer - 48 trays

1

7

7.00

16

Spray dryer (50 l/hour)

1

10

10.00

17

Rotary film evaporator

1

10

10.00
83.3

TOTAL

0

(V)

Equipment
Table 7 : List of equipment
(Rs. lakhs)

S. No. Equipments

Quantity Rate Cost

1

1

7.50

7.50

Dehumidifier (73.18 cfm)
Analytical

balance

(

minimum

sensivity

=

2

00.01mg,

1

2.50

2.50

3

Deep freezer 500 l ( horizontal type, -40 C )

1

7.50

7.50

4

Drying oven (200 l)

1

2.50

2.50

5

Vacuum oven with pump 25 l

1

3.50

3.50

6

Bulk density apparatus

1

1.00

1.00

7

Refractometer

1

1.50

1.50

8

Mixer

1

0.25

0.25

9

Centrifuge

1

1.50

1.50

10

pH meter (digital)

1

1.00

1.00

11

Stirrer-motor-regulator

2

0.25

0.50

12

HPTLC

1

13.50 13.50

13

Water bath

1

0.25

0.25

14

Magnetic stirrer-hot plate

2

0.15

0.30

15

UV-Vis spectrophotometer

1

3.50

3.50

16

Distillation unit (quartz)

1

1.50

1.50

17

Microscope

1

2.50

2.50

18

Muffle furnace

1

0.50

0.50
51.3

TOTAL

0

(VI) Miscellaneous fixed assets
Table 8 : Miscellaneous fixed assets

S. No. Items

Unit cost Qty.

Cost

(in Rs.)

(in

(Rs.

nos.)

lakhs)

1.

UPS 2.5kVA

21000

1

0.21

2.

Nicco batteries 75 AH

7000

2

0.14

3.

Computers

30000

2

0.55

4.

Laser printer

10000

1

0.10

5.

Fax machine

12000

1

0.12

6.

Air conditioner 2 T

20000

3

0.60

7.

Vaccum cleaner Eureka Forbes 10000

2

0.20

8.

Chairs

1000

15

0.15

9.

Tables

2000

10

0.20

10.

EPBAX 6/16

30000

1

0.30

11.

Miscellaneous(5%

of

the

in

0.13

above)
TOTAL

2.70

B. TECHNOLOGY ARRANGEMENT
The technology fee is assumed at Rs. 25 lakhs.
This will include plant
design, detailed process flow diagram, quality control procedures, production
protocol and training of manpower.
C. WORKING CAPITAL REQUIREMENT
(I)

Manpower
When fully operational, the plant will employ 44 persons. The details
are given in the given table.

Table 9: Manpower requirement
Monthly

Total

Salary

(p.m.)

(Rs.)

(Rs.)

1

40000

40000

Manager

1

12000

12000

Sales Staff

2

8000

16000

Manager

1

12000

12000

Supervisors

4

6000

24000

Assistants

7

5000

35000

Workers

18

3000

54000

Manager

1

12000

12000

Supervisors

1

6000

6000

Assistants

2

5000

10000

Manager

1

12000

12000

Supervisors

1

6000

6000

Assistants

1

5000

5000

Sl.No. Head

1.

CEO

2.

MARKETING

3.

4.

5.

No.

Salary

PRODUCTION

QA/QC

ADMINISTRATION/FINANCE

TOTAL

244000

Total Salary per annum (Rs. 2.44 lakhs X 12 month) = Rs. 29.28 lakhs
(II)

Raw materials
The raw materials required for processing 3 tons of herbs per batch is
given below in Table 10.

Table 10 : Raw material consumption per batch of 3 tons of
herb
Rate

Qty.

Value

(Rs/kg)

(kg.)

(Rs.)

Methanol

20

160

3200

Ethanol

50

60

3000

Silicate Resin

40

2.5

100

Hexane

50

100

5000

Dichloromethane

25

20

500

Toluene

40

45

1800

Sulphuric acid

20

100

2000

Calcium carbonate

20

250

5000

Glacial acetic acid

40

375

15000

Ammonia

40

125

5000

Activated charcoal

20

10

200

Dextrin

30

200

6000

Herbs

40

3000

120000

Raw Material

Total

166800

(III) Utilities (per month)
(Rs.)
Power consumption

20000

(4000 units @ Rs.5/unit)
Water

1000

Total

21000

(IV) Contingencies (per month)
(Rs.)
Marketing expense

30000

Repair & Maintenance

30000

Total

60000

(V)

Recurring expenses (per month)
Capacity utilization of 80%
(Rs.)
Raw Material (22 batches)
Manpower

2.44

Utilities

0.21

Contingencies

0.60

Total

39.94

Recurring cost (per annum)
D.

CAPITAL INVESTMENT

Rs. 479.16

(Rs. lakhs)

Fixed assets 222.70
Working capital (3 months)
Technology cost
25.00
Total 367.49
E.

33.69

119.79

MEANS OF FINANCE
(Rs. lakhs)
Debt 220.50
Equity 146.99
Total 367.49
Debt: Equity
Interest rate

F.
(I)

3:2
16 %

FINANCIAL ANALYSIS
Cost of production
Recurring cost(per annum)
Depreciation
Interest
Total
Turnover

(Rs. lakhs)
479.16
22.27
35.27
536.70

The selling prices assumed for the extracts and the phytochemicals are
given below.
Table 11 : Selling price
S.No. Name

Crude extract

Phytochemicals

(Rs./kg)

(Rs./kg)

1.

Tea ext+polyphenol

1200

3500

2.

Commiphora mukul

1000

1500

3.

Onion

800

1000

4.

Cardamom

1100

6200

Table 12 : Total turnover
Name

Phytochemical

Extract
(tons)

Tea
Commiphora mukul
Onion
Cardamom
Total

12.9
6.0
24.0
14.9

(Rs
lakh)
154
60
192
163
569

/ (tons)
2.4
3.6
3.6
1.2

Total sales is estimated Rs 825 lakhs per annum
(II)

Profitability
Net profit
IRR
Profit on sales
Return on investment

Rs. 288.30 lakhs
39%
35%
77%
*****

(Rs
lakh)
84
54
44
74
256

/

14. IMMUNODIAGNOSTICS

INTRODUCTION
With the increase in incidence of diseases known for long such as
tuberculosis, malaria and typhoid, as well as emergence of new ones such as AIDS,
hepatitis and dengue, there has been considerable increase in demand for rapid,
reliable and inexpensive methods of disease diagnosis and to monitor physiological
conditions. Such demand has been augmented by health consciousness as a result
of increased awareness and improved standards of living.
Conventionally, physicians used clinical history and physical examination to
arrive at a diagnosis with reasonable certainty. However, in the present day health
care management, availability of extensive diagnostic tests has facilitated quick and
definitive diagnosis for the disease and assessment of its severity. The availability
of newer diagnostics has also made blood transfusion safer and helped in
epidemiological surveys.
IMMUNODIAGNOSTICS
Immunodiagnostics are a class of diagnostics which are based on the property of a
specific antibody reacting with a specific antigen. Antibodies are specific proteins
(immunoglobulins) produced by an individual in response to an encounter with a
foreign material (antigen) including microraganisms inside the body. The area of
diagnostics is witnessing a rapid change and conventional methods of clinical
chemistry based diagnosis of infectious diseases have given way to
immunodiagnostic tests.
Presently 60–70% of the diagnostic tests are
conducted using immunodiagnostic formats. Immunodiagnostics tests are
available in various formats based on the tracer used for detection of the
antigen antibody reaction (Table 1). These formats vary in their sensitivity and
specificity for disease diagnosis. Enzyme Linked Immuno Sorbent Assay (ELISA)
and (Rapid immunochromatography) tests are the most commonly used
immunodiagnostic formats.
ELISA
Enzyme linked immunosorbent assay (ELISA) based kits combine the
specificity of antibodies with the sensitivity of simple spectrophotometric enzyme

assays by using antigens and antibodies conjugated (coupled) to an enzyme. The
activity of the enzyme is used to determine the presence of the antigen. ELISA also
provides a quantitative analysis of the levels of antigen and/or antibody in the
sample.
In this diagnostic method, the serum (liquid part of the blood separated
after clotting) containing the antibodies against, is reacted with specific antibody
attached to a solid phase, washed and treated with enzyme-labelled antibody.
After a further wash the enzyme substrate is added. The amount of enzyme
activity is measured.
Rapid
Rapid tests are based on immunochromatography technique and take 20-30
minutes for disease diagnosis. Rapid tests are used for detection of a disease but
not for quantitative analysis of the levels of the antigen or antibody in the body. In
these types of tests, a capture antibody is coated on one part of nitrocellulose strip
and on the other part of the strip the goldsol conjugate is kept embedded into a
nylon fibre mesh or glass fibre mesh.

This whole assembly is then covered with

non-reacting transparent film. When the sample (serum, urine) is added it dissolves
the conjugate which binds to the antigen in the sample and starts migrating to the
other side of the strip. This complex then binds to capture the antibody. This results
in formation of a red band( formed due to the conjugate) indicating the presences
of the target antigen.
Other Important Formats
The other key formats used for diagnostics are latex aggulutination (latex),
radio
immunoassay
(radioactive
label),
chemiluminescence
and
Immunofluorescence techniques. Some of these techniques require a high degree
of automation for detection and are performed by large diagnostic laboratories.
MARKET

There are about 50 companies dealing in diagnostics out of which 35
companies are engaged in manufacture of Immunodiagnostics.

The present value of immunodiagnostics tests is estimated at approximately
Rs. 230 crores, which is growing at the rate of 16% per annum. By 2007-08 it is
estimated that the consumption will grow to Rs. 350 crores.

The major categories of immunodiagnostics test include blood banking range,
TORCH range, cardiac and cancer markers, pregnancy tests and hormones.
50% of the immunodiagnostics market is accounted for by the blood banking range
(covering HIV, hepatitis B, hepatitis C and syphilis) and is estimated at Rs.103
crores. These tests are performed for screening blood prior to blood transfusion.
Hormones account approximately for 15% of the total market and pregnancy
and infectious diseases for 11% each.
Cancer markers are used for detection and to differentiate between various
types of cancer and cardiac markers are used for diagnosing heart attack. The
major categories of immunodiagnostic kits and their relative shares are as follows:

Table 1 : Market of immunodiagnostic
Categories of immunodiagnostic kits

(Rs. cr.)

Units
(lakhs)

Infectious diseases (Tuberculosis, Dengue, 20.62

100.6

Typhoid, Malaria, etc.)
Blood banking (Hepatitis B, Hepatitis C, HIV,

103.31

554.0

88.20

19.6

Blood grouping (vol. in kl)

10.99

79

Pregnancy detection kit

21.95

147

Hormones (thyroid, fertility)

29.25

62.6

Cancer markers

330.00

-

Cardiac markers

355.00

-

202.00

-

Syphilis)
TORCH (Toxoplasma, Rubella, Cyto megalo
virus and Herpes simplex)

Others

Total

1161.32

At present a good part of the demand for ready to use kits or the reagents is
met through imports.
A viable strategy for the first generation entrepreneurs could be to import
ready to use kits and establish market and brand name and subsequently
undertake manufacturing in a phased manner by importing the reagents and
packaging the kits in house. Complete indigenous industry manufacture could be
taken up once the market is established and the technical knowledge is gained
in the area. Opportunities exist for SSI units to undertake contract manufacture
these kits as well as directly sell it in the domestic market.
SOURCES OF TECHNOLOGY
A number of research institutes and universities in the country are
engaged in development of immunodiagnostic technologies employing state of
the art techniques, some of the technologies have been transferred to diagnostic
industry and have been successfully commercialized. These and other similar
technologies developed at research institutes can be transferred to further
indigenous units manufacture.
PROJECT DETAILS
An integrated facility for manufacturing both immunochromatography and
ELISA kits can be set up. A profile of an immunodiagnostic unit with a
production capacity of 5 lakh immunochromatography (Rapid card/dipstick)
tests per annum and 5 lakh ELISA tests (each with 96 well plates) per annum is
given below.
Product Mix
The product mix proposed for the unit are rapid and ELISA for hepatitis B, hepatitis
C and HIV. The facility can be used for production of any ELISA or rapid test
provided the antigens or the complete knowhow for the test is available.

Project Cost

A. FIXED ASSETS
Table 2 : Fixed assets
S.

Head

Cost (Rs. in lakhs)

1.

Land & site development

5.00

2.

Buildings & civil works

27.00

3.

Equipment

73.20

4.

Miscellaneous fixed assets

4.50

Total

109.70

No.

(I)

Land

An area of approximately 600 sq. m. would be required. The cost of
land has been assumed at Rs. 5.00 lakhs.
(II)

Buildings & civil works
The total covered area of the unit is 6700 sft. The details of the built
up space are given below. The building is of RCC and the average cost
of construction is assumed at Rs.400 per sft.

The total cost of

building construction would be Rs 26.8 lakhs.
Table 3 : Break up of the built up space
Type

Area (sft)

Production room

1500

Quality control lab

600

Packaging/ Assembly room

800

Finished goods stores

800

Washing and drying room

600

Office & records

400

Packaging material stores

600

Rest room/canteen

600

Raw material stores

800

Total Area

6700

(III) Equipment
The cost of equipment will be Rs. 73.20 lakhs. It includes the
machinery involved in the process and the equipments for the quality
control lab. The details along with the costs are given below.
Table 4 : Cost of equipment
S.No.

Description

Quantity

Cost

(nos.)

(Rs.
lakhs)

1.

Laminar flow hood

1

1.00

2.

Incubator

1

0.20

3.

Deep freeze (-20°C)

1

0.40

4.

Autoclave

1

0.75

5.

Table top centrifuge

1

0.25

6.

Water bath

2

0.20

7.

Trolleys

2

0.20

8.

Vortex mixer

2

0.10

9.

Loading/unloading ramp

1

0.05

10.

Cold room

1

4.00

11.

UV Spectrophotometer

1

3.50

12.

Oven

2

0.10

13.

Microscope

1

0.50

14.

ELISA plate quoting equipment

1

25.00

15.

Coating/stripping equipment

1

20.00

16.

Semiautomatic heatsealer

1

0.50

17.

Air handling unit

1

4.00

18.

Milli Q. system

1

1.00

19.

Weighing machine

2

2.00

in

20.

Refrigerator

2

0.20

21.

pH meter

3

0.30

22.

Conductivity meter

1

0.15

23.

Dehumidifier

1

5.00

24.

Micropipettes

10

1.00

25.

Hygrometer

2

0.80

26.

Peristaltic pump

1

1.00

27.

Filtration assembly

1

1.00

Total

73.20

B. TECHNOLOGY KNOWHOW
The cost technology will vary depending on the disease for which the
tests are identified. The know-how for setting up the facility will cost
approximately Rs.15 lakhs.
C. WORKING CAPITAL
(I)

Manpower
The total manpower requirement when fully operational will be
30. This would include 5 managers (production, marketing, QC,
administration and finance), 5 skilled workers for production and
QC and 20 semiskilled workers for production and packaging.
Table 5 : Manpower requirement
Number

Monthly

Total

Salary (Rs.)

(p.m.)

Salary

(Rs.)
Managers

2

10000

20000

Skilled

5

4000

20000

Semiskilled

20

2500

50000

Total

27

(II)

90000

Raw material (per annum)
The following raw materials would be required for manufacturing the
proposed tests.

(Rs. lakhs)
1.

Antigens

3.00

2.

Antibodies

7.00

3.

Enzyme labeled antibodies (conjugate)

2.50

4.

Substrate – TMB

2.00

5.

Buffers

2.50

6.

Stabilizers – sorbitol, sucrose, PEG6000

0.50

7.

Preservatives – sodium azide

0.10

(Rs. lakhs)
8.

Blocking agent – skimmed milk

0.20

9.

Sodium chloride

0.08

10.

Disodium hydrogen phosphate

0.10

11.

Detergents : Triton X 100, Tween 80

0.15

12.

Tris buffer

0.05

13.

EDTA

0.10

14.

Hydrochloride acid C.P.

0.05

15.

Sodium hydroxide C.P.

0.05

16.

Packaging, literature, labels etc.

0.50

17.

Nitrocellulose membrane

2.00

18.

Absorbant pads

2.00

19.

ELISA plates

3.50

20.

Packaging material

3.00
27.08

(III) Utilities (per month)
(Rs./Month)
Power consumption

24000

(4800 units @ Rs.5/unit)
Water

1000

Total

25000

(IV)

Contingencies (per month)
(Rs./Month)

(V)

Marketing expenses

20000

Office expenses

15000

Repairs & maintenance

20000

Total

55000

Recurring expenses (per month)
Capacity utilization: 70%
(Rs. lakhs)
Raw material

1.58

Salaries and wages

0.90

Utilities

0.25

Contingencies

0.55

Total

3.28

Recurring expenses (per annum) Rs. 39.36 lakhs
D.

CAPITAL INVESTMENT
(Rs. lakhs)
Fixed capital

109.70

Working capital (3 months)
Total
E.

9.84

119.54

MEANS OF FINANCE
Table 6 : Means of finance
S. No.

Particulars

(Rs in lakhs)

7.

Debt

71.72

8.

Equity

47.82

Total

119.54

Debt : Equity

-

Rate of interest on loans -

3:2
.16%

F. FINANCIAL ANALYSIS
(I)

Cost of production (per annum)
(Rs. lakhs)
Recurring cost

39.36

Depreciation (@10%)

10.95

Interest (@16%)

11.36

Total

61.67

(Debt: Equity =
(II)

3:2)

Turnover (per annum)
The immunodiagnostic tests are sold at an average of Rs. 10 in case
of ELISA and Rs. 20 in case of rapid test.

The total turnover is

anticipated at Rs. 98.0 lakhs.
Rs./test

Nos.(lakh)

ELISA

10

3.5

Rapid

18

3.5

Amt.(Rs./lakh)
35.0
63.0
98.0

(III) Profitability
Net profit (p.a.)

Rs. 36.33 lakhs

% profit to sales

37%

IRR

29%

Rate of Return

31%

*****

PART –II
Management Part

1. ENTREPRENEURSHIP
Entrepreneurship was first coined as a term in the eighteenth century but it was not
until the second half of this century that the term achieved widespread usage and
became a focus of concentrated academic research.
An entrepreneur is an individual who accepts financial risks and undertakes new
financial ventures. The word derives from the French "entre" (to enter) and
"prendre" (to take), and in a general sense applies to any person starting a new
project or trying a new opportunity.
Many societies place great value on the entrepreneur. To encourage their activity,
they

may

be

offered

access

to

inexpensive

capital,

tax

exemptions

and

management advice. An entrepreneur has the greatest chance of success by
focusing on a market niche either too small or too new to have been noticed by
established

businesses.

To

help

new

technologies

come

to

market,

many

universities establish business incubators for entrepreneurs hoping to turn leading
edge research into marketable products.
An entrepreneur, typically, is inspired to start a business because the entrepreneur
perceives a consumer need that is not being adequately filled. This area of need sometimes called an "opportunity niche" - can usually be expressed as a problem
statement.
Characteristics of an entrepreneur include spontaneous creativity, the ability and
willingness to make decisions in the absence of solid data, and a generally risktaking personality. An entrepreneur may be driven by a need to create something
new or build something tangible.
In India, entrepreneurship has evolved in conjunction with a growing interest in the
economic and social benefits of entrepreneurial activity. This is reflected in the
central role given to entrepreneurs in the rhetoric surrounding the ‘enterprise
culture’, adapted by successive governments.

Clearly, all businesses have, at some time, been ‘small’.

Equally clearly, not all

grow to provide employment, profitability and exports; a considerable number do
not survive beyond their first year. This caveat aside, it is now widely appreciated
that entrepreneurial activity is a fundamentally important driver of innovation,
business growth and economic change.
There is an important underlying human story to owning a small business and this
provides a focus for this course.

Although many people at some time express a

desire to ‘work for themselves’ or to ‘be their own boss’, only a minority do so. In
this workshop we will focus on the business plans, financial management,
marketing, behaviours, motivations and business strategies of entrepreneurs in
addition to discussions on the core subject of biotechnology.

STAGES TOWARDS ENTREPRENEURSHIP
Income generation is the initial stage in the entrepreneurial process in which one
tries to generate surplus or profit. They are often taken on part- time or casual
basis to supplement income e.g. a man with some surplus money might put his
money in a fixed deposit account in a bank or a chit -fund to earn some interest.
Self-employment is the second stage in the entrepreneurial process and refers to
an individual’s fulltime involvement in his own occupation. e.g. a person who starts
a tea shop and remains happy and satisfied and has no plans to add on any other
items like samosas, buns, soft drinks etc. or to grow in any other manner[e.g.
supplying tea/coffee/sandwiches to others in the vicinity].
Entrepreneurship is the terminal stage of the entrepreneurial process wherein
after setting up a venture one looks for diversification and growth. We will learn
more about entrepreneurship a little latter in the lesson. An entrepreneur is always
in search of new challenges. An entrepreneur is not a routine businessman he
might not have resources but he will have ideas. He is innovative and creative. He
can convert a threat into an opportunity. Small businessmen might shut-down or
change his business if he anticipates losses but an entrepreneur will try again after
analyzing the situation. On the other hand an entrepreneur can leave a perfectly

running business to start another venture if he so desires. Functionally all
entrepreneurs are self-employed and income generating persons but the reverse is
not true- all self-employed and income generating persons are not entrepreneurs. If
seen on a continuum, income generation, self-employment and entrepreneurship
can be considered as the initial, middle and final stages of the entrepreneurial
growth process. Income generating experience encourages self-employment, which
in turn facilitates graduating into entrepreneurship.

An entrepreneur is a person who starts an enterprise. an entrepreneur is someone
who perceives opportunity, organises resources needed for exploiting that
opportunity and exploits it.

What is entrepreneurship?
Entrepreneurship can be described as a process of action an entrepreneur
undertakes to establish his enterprise. Entrepreneurship is a creative activity. It is
the ability to create and build something from practically nothing. It is a knack of
sensing

opportunity

where

others

see

chaos,

contradiction

and

confusion.

Entrepreneurship is the attitude of mind to seek opportunities, take calculated risks
and derive benefits by setting up a venture. It comprises of numerous activities
involved in conception, creation and running an enterprise. According to Peter
Drucker Entrepreneurship is defined as ‘a systematic innovation, which consists in
the purposeful and organised search for changes, and it is the systematic analysis
of the opportunities such changes might offer for economic and social innovation.’
Characteristics of an entrepreneur and an entrepreneurship business would include:
1. Innovation: Innovation is one of the most important functions of an
entrepreneur. An entrepreneur uses information, knowledge and intuition to
come up with new products, new methods of reducing costs of a product,
improvement in design or function of a product, discovering new markets or new
ways of organization of industry. Through innovation, an entrepreneur converts
a material into a resource or combines existing resources into new and more

productive configurations. It is the creativity of an entrepreneur that results in
invention [creation of new knowledge] and innovation [application of knowledge
to create new products, services or processes.]
2. Risk and uncertainty bearing: An entrepreneur performs the function of risk
and uncertainty bearing. Every decision pertaining to development of new
products, adapting new technologies, opening up new markets involves risk.
Decision-making in an environment of uncertainty requires anticipation of risk.
Profit is said to be the reward for anticipating and taking such risks. However it
is pertinent to mention that the entrepreneur is not a gambler, he only takes
calculated risks. An entrepreneur develops the art of decision-making under
conditions of uncertainty as a matter of survival.
3. Organisation building: An entrepreneur has to organise men, material and
other resources. He has to perform the functions of planning, co-ordination and
control. He has to use his leadership qualities to build a team, generate
resources and solve problems. With his organisational skills an entrepreneur
builds an enterprise from scratch, nurtures it and makes it grow. His vision sows
the seeds for a sound and vibrant organisation and synergies are built in the
enterprise.
4. Entrepreneurial role encompasses the following:
a. Perception of market opportunities
b. Gaining command over scarce resources
c. Purchasing inputs
d. Marketing the products
e. Dealing with bureaucrats
f. Managing human relations within the firm
g. Managing customer and supplier relations
h. Managing finance

i. Managing production
j. Acquiring and overseeing assembly of the factory
k. Industrial engineering
l. Upgrading process and product
m. Introducing new production techniques and products
Small Scale Industries and the Entrepreneur
Small industries form the starting bed for most entrepreneurs. As entrepreneurs
have limited resources and experience these units give an advantage to them by
limited risk of being involved. Initial capital investment in these ventures is low and
the technology usage is also not very vast. These units have some area of
specialisation depending on the specialisation of the entrepreneur. These units are
usually a one man show who employs few persons under him. All decisions
regarding the business including production, computerisation, finance, human
resource and marketing are taken by the entrepreneur. Once successful the
entrepreneurs would grow into larger units.
Let us now have a brief on what a small scale industry mean. An industrial
undertaking is that in which the investment in fixed assets in plant and machinery
whether held on ownership terms on lease or on hire purchase does not exceed
Rs.10 million. (Subject to the condition that the unit is not owned, controlled or
subsidiary of any other industrial undertaking). In calculating the value of plant and
machinery the original price thereof is considered irrespective of whether the plant
and machinery are new or second hand, shall be taken into account.
In calculating the value of plant and machinery, the following shall be excluded,
namely:i) the cost of equipments such as tools, jigs, dies, moulds and spare parts for
maintenance and the cost of consumable stores;
ii) the cost of installation of plant and machinery;

iii) the cost of research and development equipment and pollution control
equipment;
iv) the cost of generation sets and extra transformer installed by the undertaking as
per the regulations of the State Electricity Board;
v) the bank charges and service charges paid to the National Small Industries
Corporation or the State Small Industries Corporation;
vi) the cost involved in procurement or installation of cables, wiring, bus bars,
electrical control panels (not those mounted on individual machines), oil circuit
breakers or miniature circuit breakers which are necessarily to be used for
providing electrical power to the plant and machinery or for safety measures;
vii)

the cost of gas producer plants;

viii)

transportation charges (excluding of sales tax and excise) for indigenous

machinery from the place of manufacturing to the site of the factory;
ix) charges paid for technical know how for erection of plant and machinery;
x) cost of such storage tanks which store raw materials, finished products only and
are not linked with the manufacturing process; and
xi) cost of fire fighting equipments.
In the case of imported machinery, the following shall be included in calculating the
value, namely:i) import duty (excluding miscellaneous expenses as transportation from the port
to the site of the factory, demurrage paid at the port);
ii) the shipping charges;
iii) customs clearance charges; and
iv) sales tax.

Every industrial undertaking which has been issued a certificate of registration by
the Central Government
Ancillary Industrial Undertakings
The following requirements are to be complied with by an industrial undertaking for
being regarded as ancillary industrial undertaking: An industrial undertaking which is engaged or is proposed to be engaged in the
manufacture or production of parts, components, sub-assemblies, tooling or
intermediates, or the rendering of services and the undertaking supplies or renders
or proposes to supply or render not less than 50 per cent of its production or
services, as the case may be, to one or more other industrial undertakings and
whose investment in fixed assets in plant and machinery whether held on
ownership terms or on lease or on hire-purchase, does not exceed Rs 10 million.
Tiny Enterprises
Investment limit in plant and machinery in respect of tiny enterprises is Rs 2.5
million irrespective of location of the unit.
Women Entrepreneurs
A Small Scale Industrial Unit/ Industry related service or business enterprise,
managed by one or more women entrepreneurs in proprietary concerns, or in which
she/ they individually or jointly have a share capital of not less than 51% as
Partners/

Shareholders/

Directors

of

Private

Limits

Company/

Members

of

Cooperative Society.
Small Scale Service & Business (Industry related) Enterprises (SSSBEs)
SSSBEs industry related service/ business enterprises with investment upto Rs 1
million in fixed assets, excluding land and building, are called Small Scale Service/
Business Enterprises (SSSBEs).
Salient features of small scale industries

Individual oriented - Small industries are owsner driven and managed. The
entrepreneur is the centre of decision making and co-ordination of all activities
technical, financial, and administrative.
Niche/ Unique/ Single Product - Small scale entrepreneurs focus on very few
areas limited by disposable resources, fund, technological knowledge, market
reach, etc. Thus these units specialise in certain niche products and normally do
not diversify into a large number of products.
Limited Area of operation - Small Scale industries normally cater to a limited
market. This helps in reduction of freight and related costs. Entrepreneurs also
understand the local need and help to satisfy them
Breakeven point - Most small scale industries have short gestation periods and
low break-even point. As a result these units give quick returns.
Small industrial units are however faced with problems at times such as:
Paucity of funds
Poor availability of infrastructure
Lower market reach and capacity to face competition
Repeated technology upgradation may not be possible
Limited managerial capability and organisational skills
Inability to face constraints in the environment for a prolonged period
Packaging quality and technology may not be available

2. DEVELOPING OF A BUSINESS PLAN

Overview
The importance of planning should never be overlooked by you. For any business to
be successful and profitable, the owners and others involved in the management
must have a clear understanding of the firm's customers, strengths and
competition. They must also have the foresight to plan for future expansion.
Whether it is a new business or an existing business in the process of expanding,
money is often an issue. Taking time to create an extensive business plan provides
one with the insight into their business. This session notes can serve as a powerful
financing proposal.
This article will take you through the step-by-step process of developing a business
plan. A business plan is very specific to each particular business. However, while
each business needs a unique plan, the basic elements are the same in all business
plans. To complete an effective business plan you must dedicate time to complete
the plan. It requires you to be objective, critical and focused. The finished project is

an operating tool to help manage your business and enable you to achieve greater
success. The plan also serves as an effective communication tool for financing
proposals.
Outline:
This article will take your through the following steps.
I.
II.
III.

IV.
V.

Why Write a Business Plan?
Who Should Write the Business Plan?
Business Plan Components
A.

Executive Summary

B.

The Product/Service

C.

The Market

D.

The Marketing Plan

E.

The Competition

F.

Operations

G.

The Management Team

H.

Personnel

Financial Data
Supporting Documentation

VI.

Summary

VII.

Resources

I. Why Write a Business Plan?
Why should a business go through the trouble of constructing a business plan?
There are six major reasons:
1. Promotes Objectivity: The process of putting a business plan together
forces the person preparing the plan to look at the business in an objective
and critical manner.

2. Feasibility Study: It helps to focus ideas and serves as a feasibility study of
the business's chances for success and growth.
3. Operational Tool: The finished report serves as an operational tool to
define the company's present status and future possibilities.
4. Better Management: It can help you manage the business and prepare you
for success.
5. Communication: It is a strong communication tool for the business. It
defines various critical factors of the business - purpose, competition,
management and personnel. The process of constructing a business plan can
be a strong reality check.
6. Financing Proposal: The finished business plan provides the basis for your
financing proposal.
Planning is very important if a business is to survive. By taking an objective look at
the business one can identify areas of weakness and strength. One can identify the
needs that might have been overlooked, spot problems and resolve them before
they escalate, and establish plans to meet the business goals.
The business plan is only useful if it is used. A large percent of new businesses fail
in the first two years. Failure is often attributed to a lack of planning. To enhance
chances of success, one must use the plan. A comprehensive, well constructed
business plan can prevent a business from a downward spiral.
Please note that the business plan provides the information needed to communicate
with others. This is especially true if financial support is being sought. A thorough
business plan will contain the information to serve as a financial proposal and
should be accepted by financiers.
The following points should thus be kept in mind while developing a business plan:
1. The target audience: While working your business plan, keep in mind the
intended audience and why you are writing plan. For example, if you are trying
to get debt financing, the emphasis should not be on the huge profit potential
but on the certainty that the debt can be repaid.

2. Business strategy: The first part of the business plan should be geared
towards helping develop and support solid business strategy. The plan should
explain the market, the industry, target customers and competitors. The second
half of the business plan should explain how to execute your selected business
strategy. Your products, services, marketing and operations should all closely tie
in with your strategy.
3. Competition: As an entrepreneur, you need to identify where you will do things
in a manner similar to your competitors and where you will do things differently,
what will be your real strengths and real weaknesses. Focus your plan on being
different than your competitors’. Think over the points-Can you find a unique
strategy? Can you position your products differently? Can you use different sales
or marketing vehicles? Your business plan should be able to answer these
questions.
4. Be realistic: So many business plans do not work in the real life as there are
always going to be some unseen expenditures, cost overruns, expensive
problems and items that you simply overlooked. So forecast realistically and try
to have a contingency reserve.
5. Involvement of people for creating the business plan In seeking funds
from banks, venture capitalists or other outside investors, the chances of
success are greater if your management team includes a person whose name
carries some weight, to get the plan in synchronized fashion, and to get any
disagreements, out in the open. The more input people have in creating the
plan, the more responsibility they will feel towards it.
6. You should keep your business plan factual and brief.

II. Who Should Write the Business Plan?
You, the owner of the business, should write the plan. It doesn't matter if you are
using the business plan to seek financial resources or to evaluate future growth,
define a mission, or provide guidance for running your business -- you are the one
that knows the most about the business. An understanding of computer software
esp. spreadsheet would be most useful for developing a business plan.

Consultants can be hired to assist you in the process of formulating a business plan,
but in reality you must do a majority of the work. Only you can come up with the
financial data, the purpose of your business, the key employees, and management
styles to mention a few items. You may still choose to use a consultant, but realize
that you will still need to do most of the work, so why not tackle the plan yourself?
If you need further help in one area, then seek the assistance of the consultant.

III. Business Plan Components
The Executive Summary
The first page of your business plan should be a persuasive summary that will
entice a reader to take the plan seriously and read on. The Executive Summary
should follow the cover page, and must not exceed two pages in length.
The summary should include:
•

A brief description of the history of the organisation

•

The objectives of the organisation

•

A brief description of the products or services

•

The market the business will compete in

•

A persuasive statement as to why and how the business will succeed,
discussing the business's competitive advantage

•

Projected growth for the company and the market

•

A brief description of the key management team

•

A description of funding requirements, including a time-line and how the
funds will be used

The Product or Service
It is important for the reader to thoroughly understand your product offering or the
services you currently provide or plan on providing. However, it is important to
explain this section in layman's terms to avoid confusion. Do not overwhelm the
reader with technical explanations or industry jargon that he or she will not be
familiar with.

It is important to highlight the competitive advantage your product or service has
over the competition. Or, if you are entering a new market, you should answer why
there is a need for your offering.
If appropriate, discuss any patents, copyrights and trademarks the company
currently owns or has recently applied for and discuss any confidential and nondisclosure protection the company has secured.
Discuss any barriers that you face in bringing the product to market, such as
government regulations, competing products, high product development costs, the
need for manufacturing materials, etc.
Areas that should be covered in this section include:
•

Is the product or service already on the market or is it still in the research
and development stage?

•

If the product is still in the development stage, what is the roll out strategy
or timeline to bring the product to market?

•

What makes the product or service unique? What competitive advantage
does the product or service have over its competition?

•

Can the product or service be priced competitively and still maintain a
healthy profit margin?

The Market
Investors look for management teams with a thorough knowledge of their target
market. If you are launching a new product, include your marketing research data.
If you have existing customers, provide an analysis of who your customers are,
their purchasing habits, their buying cycle. For more information, see these
companion articles: Conducting a Marketing Analysis and Prepare a Customer
Profile.
This section of the plan is extremely important, because if there is no need or
desire for your product or service there won't be any customers. If a business has
no customers, there is no business.
This section of the plan should include:

•

A general description of your market

•

The niche you plan on capitalizing on and why

•

The size of the niche market. Include supporting documentation

•

A statement and supporting documentation as to why you believe there is a
need for your product or offering by this market

•

What percentage of the market do you project you can capture?

•

What

is

the

growth

potential

of

the

market?

Include

supporting

documentation
•

Will your share of the market increase or decrease as the market grows?

•

How will you satisfy the growth of the market?

•

How will you price your goods or services in the growing competitive market?

The Marketing Strategy
Once you have identified who your market is, you'll need to explain your strategy
for reaching the market and distributing your product or service. Potential investors
will look at this section carefully to make sure there is a viable method to reach the
target market identified at a price point that makes sense.
Analyse your competitors' marketing strategies to learn how they reach the market.
If their strategy is working, consider adopting a similar plan. If there is room for
improvement -- work on creating an innovative plan that will position your product
or service in the minds of your potential customers. The most effective marketing
strategies typically integrate multiple mediums or promotional strategies to reach
the market. The following are some promotional options to consider.
•

TV

•

Radio

•

Print

•

Web

•

Direct mail

•

Trade shows

•

Public relations

•

Promotional materials

•

Telephone sales

•

One-on-one sales

•

Strategic alliances

If you have current samples of marketing materials or strategies that have proved
successful, make sure you include them with your plan.
Developing an innovative marketing plan is critical to your company's success.
Investors look favourably upon creative strategies that will put your product or
service in front of potential customers. Spend time developing this section.
Once you have identified how you will reach the market, discuss in detail your
strategy for distributing the product or service to your customers. Will you mail
order, personally deliver; hire sales reps, contract with distributors or resellers,
etc.?
The Competition
Understanding

your

competition's

strengths

and

weaknesses

is

critical

for

establishing your product's or service's competitive advantage. If you find a
competitor is struggling, you need to know why, so you don't make the same
mistake. If your competitors are highly successful, you'll want to identify why. You'll
also want to explain why there is room for another player in the market.
Specific areas to address in this section are:
1. Identify your closest competitors. Where are they located? What are their
revenues? How long have they been in business?
2. Define their target market.
3. What percentage of the market do they currently have?
4. How do your operations differ from your competition? What do they do well?
Where is there room for improvement?
5. In what ways is your business superior to the competition?

6. How is their business doing? Is it growing? Is it scaling back?
7. How are their operations similar to yours and how do they differ?
8. Are there certain areas of the business where the competition surpasses you?
If so, what are those areas and how do you plan on compensating?
Analyzing

your

competitors

should

be

an

ongoing

practice.

Knowing

your

competition will allow you to become more motivated to succeed, efficient and
effective in the marketplace.
Operations
Now that you have had an opportunity to really sell your idea and attract potential
investors, the next question on their mind is how will you implement the idea. What
resources and processes are necessary to get the product to market? This section
of the plan should describe the manufacturing, R&D, purchasing, staffing,
equipment and facilities required for your business.
You'll want to provide a roll out strategy as to when these requirements need to be
purchased and implemented. Your financials should reflect your roll out plan.
In addition, describe the vendors you will need to build the business. Do you have
current relationships or do you need to establish new ones? Who will you choose
and why?
The Management Team
For most investors the experience and quality of the management team is the most
important aspect they evaluate when investing in a company. Investors must feel
confident that the management team knows its market, product and has the ability
to implement the plan. In essence, your plan must communicate management's
capabilities in obtaining the objectives outlined in the plan. If this area is lacking,
your chances for obtaining financing are bleak.
If your team lacks in a critical area, identify how you plan on compensating for the
void. Whether it is additional training required or additional management staff
needed, show that you know the problem exists, and provide your options for
solutions.

When preparing this section of the business plan you should address the following
five areas:
1. Personal history of the principals:
a. Business background of the principals
b. Past experience -- tracking successes, responsibilities and capabilities
c. Educational background (formal and informal)
d. Personal data: age, current address, past addresses, interests,
education, special abilities, reasons for entering into a business
e. Personal financial statement with supporting documentation.
2. Work experience:
a. Direct operational and managerial experience in this type of business
b. Indirect managerial experiences
3. Duties and responsibilities:
a. Who will do what and why
b. Organisational chart with chain of command and listing of duties
c. Who is responsible for the final decisions?
4. Salaries and benefits:
a. A simple statement of what management will be paid by position
b. Listing of bonuses in realistic terms
c. Benefits (medical, life insurance, disability...)
5. Resources available to your business:
a. Insurance broker(s)
b. Lawyer
c. Accountant
d. Consulting group(s)
e. Small Business Association

f. Local business information centres
g. Chambers of Commerce
h. Local colleges and universities
i.

Federal, state, and local agencies

j. Board of Directors
k. World Wide Web (various search engines)
l.

Banker

Personnel
The success of a business can often be measured by its employees. A large percent
of consumers will go elsewhere if they don't receive prompt and courteous service.
You must consider the following questions in completing this section of the business
plan:
1. What are your current personnel needs (full or part-time)? How many
employees do you envision in the near future and then in the next three to
five years?
2. What skills must your employees have? What will their job descriptions be?
3. Are the people you need readily available and how will you attract them?
4. Will you be paying salaries or hourly wages?
5. Will there be benefits? If so, what will they be and at what cost?
6. Will you pay overtime?

IV. Financial Data
At the heart of any business operation is the accounting system. It is important to
have a certified public accountant establish your accounting system before the start
of business. At times there is a tendency to do it yourself. Remember that an
incredible number of businesses fail due to managerial inefficiencies. Leave it to the
trained professional to help you in the area of accounting and legal matters. If your

business can't afford a public accountant to establish your books, then you are
undercapitalized. You need to secure additional resources before starting.
One of the first steps to having a profitable business is to establish a bookkeeping
system which provides you with data in the following four areas. The details of
those have been discussed elsewhere in your study resources.
•

Balance Sheet - indicates what the cash position of the business is and what
the owner's equity is at a given point (the balance sheet will show assets,
liabilities and retained earnings).

•

Break-Even Analysis - is based on the income statement and cash flow. All
businesses should perform this analysis without exceptions. A break-even
analysis shows the volume of revenue from sales that are needed to balance
the fixed and variable expenses.

•

Income Statement - also called the profit and loss statement, is used to
indicate how well the company is managing its cash, by subtracting
disbursements from receipts.

•

Cash Flow - this projects all cash receipts and disbursements. Cash flow is
critical to the survival of any business.

If the goal of your business plan is to obtain financing, you will be required to
generate financial forecasts. The forecasts demonstrate the need for funds and the
future value of equity investment or debt repayments. This exercise is critical in
obtaining capital for your business. To obtain capital from lending institutions you
must demonstrate the need for the funding and your ability to repay the loan.
The forecast that you generate should preferably cover a five-year period. This is a
period in which realistic goals can be established and attained without much
speculation. Forecasts should ideally be broken down in quarterly increments.

V. Supporting Documentation
You must include any documents that lend support to statements made in the body
of your company's business plan. The following is a list of some items for your

consideration. Please be aware that this list is not complete and may vary
depending on the stage of development of your business.
1. Resumes
2. Credit information, include in Appendix
3. Quotes or Estimates
4. Letters of Intent from prospective customers
5. Letters of Support from credible people who know you
6. Leases or Buy/Sell Agreements
7. Legal Documents relevant to the business
8. Census/Demographic data
Sample Outline of a Business Plan
1) Introductory Page
a) Name and address of business
b) Name(s) and address (es) of principals
c) Nature of business
d) Statement of financing needed
e) Statement of confidentiality of report
2) Executive Summary – Three to four pages summarizing the complete business
plan.
3) Industry Analysis
a) Future outlook and trends
b) Analysis of competitors
c) Market segmentation
d) Industry forecasts
4) Description of Venture
a) Product (s)

b) Services (s)
c) Size of business
d) Office equipment and personnel
e) Background of entrepreneurs
5) Production Plan
a) Manufacturing process (amount subcontracted)
b) Physical plant
c) Machinery and equipment
d) Names of suppliers of raw materials
6) Marketing Plan
a) Pricing
b) Distribution
c) Production
d) Product forecasts
e) Controls

7) Organisational Plan
a) Form of ownership
b) Identification of partners or principal shareholders
c) Authority of principals
d) Management-team background
e) Roles and responsibilities of members of organization
8) Assessment of Risk
a) Evaluate weakness of business
b) New technologies
c) Contingency plans
9) Financial Plan
a) Pro forma income statement
b) Cash flow projection
c) Pro forma balance sheet
d) Break-even analysis
e) Sources and application of funds
10)

Appendix (contains backup material)

a) Letters
b) Market research data
c) Leases or contracts
d) Price lists from suppliers
VI. Summary
The completed business plan should be bound. For internal purposes three-ring
binders work well. Additions and changes can easily be placed in the binders. For
the business plan that is to be circulated to a lender and/or investor, many types of
appropriate folders and binders can be purchased at office supply stores.

Once the business plan is completed, it should become an operational tool to
measure the success of the business. This plan should be updated as milestones
are reached. Often companies will spend enormous time, energy and financial
resources to complete this arduous task just for the purpose of obtaining additional
capital. The companies that shelve the business plan after its completion and
presentation to lenders lose out on the real value of this useful tool in the growth
and development of small and large businesses.

3. BASIC CONCEPTS OF FINANCIAL MANAGEMENT

Considerations in Managing Capital
The overall objective is to find an "optimal" capital structure - the right mix of capital
sources (debt and equity) that minimises the overall cost of capital and maximises
values to the shareholders (owners of the business). When we raise capital, we have
two choices - issue debt or issue stock. Debt is represented by bonds that are longterm instruments sold to investors. Stock is the ownership interest of the business and
depending upon the rules of incorporation, stockholders will have certain rights.
Therefore, we start our understanding of capital management by looking at the
advantages and disadvantages of the two sources of capital:
Some advantages to using stock are:
No fixed payments are required to investors; dividends are paid only on
earnings.
No maturity date on the security, the invested capital does not have to be
repaid.
Improves the credit worthiness of the company.
Some disadvantages to using stock are:
Dilutes the earnings per share to shareholders.
Issuance costs are higher than debt.
Issuing more stock can increase the overall cost of capital.
Dividend payments to shareholders are not tax deductible.
Some advantages to using debt are:
Interest payments are tax deductible.
Does not dilute earnings per share or control within the company.
Cost is fixed; interest and principal do not change.
Expected returns to investors are usually lower than stock.

Some disadvantages to using debt are:
Fixed charges must be paid regardless of available earnings or cash flow.
Adds more risk to the business.
Has a maturity date and the capital invested must be repaid to investors.
In addition to understanding the pros and cons of financial securities, we also need to
recognise that several conditions will impact how we raise capital. These conditions
include:
Economic Conditions: The demand and supply of capital in the marketplace can
impact how capital is raised. For example, expectations of inflation will influence the
cost that is paid for capital. Higher rates of inflation erode the values of investments
and thus, investors will demand higher rates of return.
Market Conditions: The demand for higher rates of return will increase the cost of
capital. For example, if we raise capital with a security that is not highly marketable,
investors will require higher rates of return for the increased risk.
Operating Conditions: The level of fixed costs used to operate the business needs to
be considered. For example, higher fixed costs can results in wider variations to
operating income from numerous factors - increased competition, slower economic
growth, etc. This is referred to as business risk.
Financial Conditions: The existing levels of outstanding debt will impact how capital
will be raised. Higher levels of debt (including preferred stock) can result in wider
variations to earnings due to higher fixed obligations that must be paid (interest to debt
holders and fixed dividends to preferred stock holders). This is referred to as financial
risk.
Not only do we need to look at various conditions, but also we need to consider how
financing will impact capital structure. Capital structure appears on the right side of the
Balance Sheet as liabilities and equity; i.e. the long-term sources of funds to finance
assets. Assets appear on the left side of the Balance Sheet. Capital structure is the
permanent financing of the business through the use debt and stock. The total of all
liabilities and equity is referred to as Financial Structure. Therefore, Capital Structure =
Financial Structure - Current Liabilities.

Finding the right capital structure encompasses numerous considerations - growth rates
in sales, risk attitudes of management, liquidity of assets, control position of the
company, etc. Finding the right capital structure also involves finding the right amount
of financial leverage. Financial leverage is the financing of assets with fixed obligations debt and preferred stock. The use of financial leverage increases return on equity up to
a certain level of operating income. As you use more financial leverage (debt and
preferred stock), higher levels of operating income are needed to cover the additional
fixed obligations (interest on debt and fixed dividends on preferred stock).
Generally, the use of financial leverage will improve financial performance whenever
returns are higher than the costs of obtaining funds. In a perfect world, management
would favour more leverage whenever return on capital exceeds the after tax costs of
debt. However, higher returns also result in higher risk to the business (risk return
trade-off). Therefore, the use of financial leverage is a balancing act between higher
returns for shareholders vs. higher risk to shareholders.
Financial leverage can be measured with ratios such as debt to total assets. Financial
leverage is also expressed as the Degree of Financial Leverage or DFL. DFL is the
percentage change in earnings given a change in operating income (Earnings before
Interest & Taxes or EBIT). The higher the DFL, the riskier the business. We can use the
following formula to calculate DFL:
DFL = EBIT / EBIT - I - (P / (1-TR)) where I is Interest and P is Preferred Dividends and
TR is the tax rate.
In addition to financial leverage, there is operating leverage. Operating leverage is the
use of fixed costs in production over variable costs. For example, replacing production
workers (variable cost) with robots (fixed cost) would be an example of increased
operating leverage. As operating leverage increases, more sales are needed to cover
the increased fixed costs. Since variable costs have been reduced, profits will increase
more given an increase in sales after the breakeven point has been reached. High
levels of fixed costs increase business risk. Like financial leverage, we can measure the
Degree of Operating Leverage (DOL) as the percentage change in operating income
given a change in sales. The following formula can be used to calculate DOL:
DOL = CM / CM - FC where CM is Contribution Margin and FC is Fixed Cost.

Usually firms use one form of leverage over the other to finance investments. For
example, manufacturing companies tend to invest heavily in fixed assets and thus
operating leverage is used much more than financial leverage. Service type companies
have low levels of investment in fixed assets and therefore, financial leverage is widely
used to finance the business. Leverage is relative to the type of fixed cost approach
that is appropriate for funding the business and leverage by its very definition creates
risk. Therefore, the use of leverage will always include a trade-off between risk and
return.
Approaches to Managing Capital
One way to understand how to manage capital is to look at the various approaches that
can be used for finding the right capital structure. As we previously indicated, the right
capital structure is that mix of debt and stock that maximises the value of the firm
while at the same time maintains a relatively low overall cost of capital. Two very
different approaches to capital management are the Net Operating Income Approach
and the Net Income Approach.
Net Operating Income Approach: This approach to capital management concludes
that it does not matter how you mix the capital structure. The value of the business is
not determined by how you arrange the right side of the Balance Sheet. Additionally,
the overall cost of capital will not change as you change the mix of capital. Therefore,
values are determined by the capitalisation of operating income or EBIT (Earnings
Before Interest Taxes).
Net Income Approach: In contrast to the Net Operating Income Approach, the Net
Income Approach concludes that the capital structure of an Organisation has a major
influence on the value of the Organisation. Therefore, the use of leverage will change
both the cost of capital and the value of the firm. Net Income is capitalised in arriving at
the market value of the firm.
Franco Modigliani and Merton Miller have provided some guidance between the Net
Operating Income Approach and the Net Income Approach. Modigliani and Miller
concluded that capital structure is not a major factor in the determination of values.
Values are determined by the investment and operating decisions that generate cash
flows. It is cash flows that give rise to values. This approach to valuation has become a

mainstay within financial management. But what about capital structures? Mike Jenson,
founder of the Journal of Financial Economics, may have resolved the answer to this
question. Jenson noted that whenever a company makes a change in its capital
structure, it sends a signal to investors. This signalling effect does in fact result in
changes to valuations. For example, when the Chairman of the Federal Reserve speaks
about interest rates, a signal is sent to the marketplace and valuations quickly change.
Therefore, shifts in capital structure do impact the value of a business.
Jenson also noticed that managers have a tendency to guard capital and minimise the
distribution of dividends to shareholders. This follows with the so-called "pecking order"
of financing whereby managers prefer internal sources of capital to external sources of
capital. The specific pecking order is as follows:
1.

Internal sources of capital - retained earnings / cash

2.

External sources of capital - debt

3.

External sources of capital - convertible securities

4.

External sources of capital - preferred stock

5.

External sources of capital - common stock

Consequently, capital structures can impact valuations due to the so-called signalling
effect. Additionally, the real source of values will reside in cash flows (more specifically
free cash flows). Free cash flows are the excess cash that can be withdrawn from a
business after paying everything off. And in order to generate free cash flows,
management must generate returns in excess of the cost of capital.
Calculating the Cost of Capital
In order to evaluate projects of average risk, we must know the overall cost of capital.
Cost of Capital is calculated as the weighted average of each component of capital debt, common stock, preferred stock, and retained earnings. Each component is
calculated as follows:
Cost of Debt (Cd): Calculate the after tax cost of debt based on the effective interest
rate. The following formula is used to calculate the cost of debt: Cd = I ( 1 - TR) where
I is Interest Rate on Debt and TR is the Tax Rate.

Cost of Common Stock (Ccs): Three different methods can be used to calculate the
Cost of Common Stock. The three methods are:
1. Dividend Growth - Dividends paid to common shareholders along with the overall
expected growth rate is used to calculate a cost for the common stock. The formula
for calculating the cost of common stock is: (Dividends in Year 1 / Market Value of
Stock) + Overall Growth Rate.
2. Capital Asset Pricing Model (CAPM) - The CAPM is the most widely used
approach to calculating the cost of common stock. The CAPM uses three
components to calculate the cost of common stock - (1) rf is the risk free rate
earned by investors (such as U.S. Treasury Bonds; (2) b is the beta coefficient
which expresses the risk of the common stock in relation to the market; and (3) rm
is the rate earned in the market (such as the Standard & Poor's 500 Composite
Index). The CAPM formula is Ccs = rf + b ( rm - rf ).
3. Bond Plus - A simple approach to calculating the cost of common stock is to add a
risk premium to the cost of debt. The formula is Ccs = Cd + risk premium. The risk
premium is the additional rate that must be paid to common shareholders above
what is paid to bond holders.
Cost of Preferred Stock (Cps) - If your capital structure includes preferred stock, the
cost of preferred stock is calculated by the amount of dividends in relation to the
market price of the preferred stock. The formula is Cps = Dividends / Market Price of
Stock.
Cost of Retained Earnings - The cost of retained earnings (internal funds) within a
capital structure is similar to the cost of common stock. We can think of the cost of
retained earnings in relation to the opportunity cost of how we can use these funds.
Generally, the cost of retained earnings is slightly less than the cost of common stock
since no issuance costs is incurred.
After we have calculated each component cost of capital, we will calculate a weighted
average based on the relative market values of each component. Our overall cost of
capital is calculated as a weighted average based on the relative market values of each
component of capital. If market values are not available, we may have to use book

values. In any event, the weighted average cost of capital is the overall cost of capital
that will be used to evaluate capital investments.
Cost of Equity and Risk
The Cost of Equity is the rate of return required by those who invest in equity
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securities. The expected return can be broken down into two components - Risk Free
Rate and Risk Premium. A good benchmark for establishing the Risk Free Rate is the
rate paid on 30 day Government Treasury Bonds since the risk of default is virtually
non-existent. The Risk Premium can be established by understanding two forms of risk
- Business Risk and Financial Risk. In the absence of debt, shareholders are confronted
with one form of risk, business risk. Business Risk is the risk of changes to operating
income from numerous factors that influence business. When we introduce debt, we
have to include financial risk. Financial Risk is the risk of changes to earnings from the
use of increased debt. More debt results in higher interest payments, which impacts
earnings. Consequently, the Risk Premium consists of Business Risk + Financial Risk.
The following graph summarises these relationships:
In the above graph, we have a total risk free rate of 5%. The addition of business risk
increases the required rate on stock to 10%. When we introduce debt, this adds
financial risk and increases the required return on stock. The final total rate of return on
stock with all forms of risk climbs from 12% to 16% over a range of Debt to Equity
Ratios. Since the cost of capital represents the rate that must be paid to investors for
the use of long-term funds, higher risk to investors will increase the cost of capital.

Working Capital

Working Capital is the money used to make goods and attract sales. The less
Working Capital used to attract sales, the higher is likely to be the return on
investment. Working Capital management is about the commercial and financial
aspects of Inventory, credit, purchasing, marketing, and royalty and investment
policy. The higher the profit margin, the lower is likely to be the level of Working
Capital tied up in creating and selling goods. The faster that we create and sell the
goods the higher is likely to be the return on investment.
The Balance Sheet comprises Long term Assets (real estate, motor vehicles,
machinery) and Net Current Assets. The word Working Capital is often used for Net
Current Assets. In this chapter we will exclude Cash in Bank from our definition.

Thus the Balance Sheet appears as follows:
Rs. in ‘000
Long Term Assets

6,000

Working Capital

28,000

Cash in Bank

1,000

Total Capital

35,000

We defined Net Current Assets as Total Current Assets less Total Current Liabilities.
Rs. In ‘000
Inventory

15,000

Receivables

17,000

Prepayments

6,000

Payables

(9,000)

Customer Prepayments

(1,000)

Working Capital

28,000

Using this format we can state than any reduction in the Working Capital figure,
other than for provisions for write-offs and write-downs, will generate the same
amount of cash. Thus if a customer pays Rs. 5 lacs that he owes to the
organisation, the Working Capital figure will fall by Rs. 5 lacs, and the cash figure
will be increased by the same figure. This revised format is useful when designing
spreadsheet financial planning models for business plans or for internal reporting.
The Working Capital cycle
The Working Capital cycle or Cash Conversion cycle as it is also called is usually
expressed in terms of the number of days. This figure is the average time that it takes
to turn investment in goods production into cash and profit.
Working Capital represents the net investment in short-term assets. These assets are
continuously flowing into and out of the business and are essential for day to day
operations. The various elements of working capital are interrelated and can be seen as
part of a short-term cycle. The working capital cycle can be depicted as under:

Raw
Materials

Trade creditors

Work-in-progress

Cash

Finished Goods

Trade Debtors

The working capital cycle is defined as the time period required for the whole operation
starting with cash and ending with cash. The total period is broken up into various
stages, like raw material waiting period, conversion period, finished stock period,
debtors period, and creditors period. Thus operating/working capital cycle can be
described as:

Operating Cycle (OC) = R+W+F+D+C
Where
R = raw material and stores waiting period = Average raw material and stores
inventory/ average raw material and store consumption per day
W = Work-in-progress period = average work-in-progress inventory / Average cost of
production per day
F = Finished goods waiting period = Average finished goods inventory / Average cost of
goods sold per day
D = Debtors collection period = Average accounts receivable / Average credit sales per
day
C = Creditors payment period = Average trade creditors / Average credit purchase per
day
The management of working capital is an essential part of the short term planning
process. It is necessary for the management to decide how much of each element
should be held. Management should be aware of the costs associated with each
element of working capital in order to manage them effectively. Management must also
be aware that there may be more profitable use of funds for business. The potential
benefits must outweigh the likely costs in order to achieve optimum investment.
Working capital needs are likely to change over time as a result of changes in the
business environment. This means working capital decisions are rarely one-off
decisions. Management must try to identify the changes occurring so as to ensure the
level of investment in working capital is appropriate.
In addition to changes in the external environment, changes arising within the business
such as changes in the production method and changes in the level of risk managers
are prepared to take can alter the level of investment in working capital.
Operating cycle and cash cycle
Investment in working capital is influenced by four key events in production and sales
cycle of the organisation:
Purchase of raw material

Payment for raw materials
Sale of finished goods
Collection of cash for sales
The diagram given below depicts these events on a cash flow line. The firm begins with
the purchase of raw material inventory which are paid after a delay which represents
the accounts payable period. The raw material is converted into finished goods and
then sold. The time lag between the purchase of the raw material and the sale of the
finished goods is the inventory period. Customers pay after some time after the sales
are made. The period that elapses between the date of sales and the date of collection
of receivables is the accounts receivable period.

Inventory
sold

Inventory
purchased
Inventory
period

Receivables
Conversion Period

Cash
received

Time

Payables
Accounts
Conversion
Period
payable period
Cash paid
for inventory
Operating cycle
Cash cycle
The time that elapses between the purchase of the raw materials and the collection of
cash for sales is referred to as the operating cycle, whereas the time length between
the payment for raw material purchases and collection of cash for sales is referred to as
the cash cycle. The operating cycle is the sum of the inventory period and the accounts
receivable period whereas the cash cycle is equal to the operating cycle less the
accounts payable period.

The secret of working capital management
The secret to good working capital management is simple — "use someone else's
money every chance you get and don't let anyone else use yours." within reason, of

course. To do that, the following strategies might be employed; again within
reason. A company wouldn't want to stretch out its payables for so long a period
that it's forced out of business.
Stretch out accounts payable as long as possible. If a bill is due on the 13th,
don't pay it on the 10th. If a company has enough clout, they can negotiate
longer terms with vendors.
Turn receivables as quickly as possible. Make it easy for customers to pay.
Lockboxes, prepaid envelopes, discounts, etc. may be utilised.
Turn inventories as quickly as possible. Inventories may be a big investment
for a firm and they earn no interest. Just-in-time inventory methods and
some other strategies are used to hold down a firm's investment in
inventories.
Blueprint for Good Working Capital Management Policy
GENERAL ACTION
•

Set planning standards for stock days, debtor days and creditor days.

•

Having set planning standards (as above) KEEP TO THEM. Impress on staff
that these targets are just as important as operating budgets and standard
costs.

•

instill an understanding amongst the staff that Working Capital Management
produces profits.

ACTION ON STOCKS
•

Keep stock levels as low as possible, consistent with not running out of stock
and not ordering stock in uneconomically small quantities. "Just-in-Time" stock
management is fine, as long as it is "Just-in-Time" and never fails to deliver on
time.

•

Consider keeping stock in suppliers' warehouses, drawing on it as needed
and saving warehousing cost.

ACTION ON DEBTORS / CUSTOMERS

•

Assess ALL significant new customers for their ability to pay. Take
references, examine accounts, ask around. Try not to take on new customers
who would be poor payers.

•

Re-assess ALL significant customers periodically. Stop supplying existing
customers who are poor payers - you may lose sales, but you are after QUALITY
of business rather than QUANTITY of business. Sometimes poor-paying
customers suddenly (and magically !!) find cash to settle invoices if their
supplies are being cut off. If customers can't pay / won't pay let your
competitors have them - give your competitors a few more problems.

•

Consider factoring sales invoices - the extra cost may be worth it in terms of
quick payment of sales revenue, less debtor administration and more time to
carry out your business (rather than spend time chasing debts).

•

Consider offering discounts for prompt settlement of invoices, but only if the
discounts are lower than the costs of borrowing the money owed from other
sources.

ACTION ON CREDITORS
•

Do NOT pay invoices too early - take advantage of credit offered by suppliers
- it's free !!

•

Only pay early if the supplier is offering a discount. Even then, consider this
to be an investment. Will you get a better return by using working capital to
settle the invoice and take the discount than by investing the working capital in
some other way ?

•

Establish a register of creditors to ensure that creditors are paid on the
correct date - not earlier and not later.

Cash Flow Planning
One of the objectives of cash flow management is to hold the right amount of cash. If
we hold too much cash, we lose the opportunity to earn a return on idle cash. If we
hold too little cash, we run the risk of not making timely payments to suppliers, banks,
and other parties. We want to have an optimal cash balance that is neither excessive

nor deficient. The optimal cash balance is determined by looking at the four reasons for
holding cash:
1. Transaction Amounts: We have to hold enough cash to cover our outstanding
payments or transactions. In addition to transaction amounts, we should add any
compensating balances required under loan agreements. Therefore, the amount of
cash on hand must be transaction amounts + compensating balances.
2. Precautionary

Amounts:

We

need

to

maintain

cash

for

unexpected

disbursements. This is the precautionary amount of cash.
3. Speculative Amounts: If we are anticipating making an investment, we will hold a
speculative amount to take advantage of opportunities in the marketplace.
4. Financial Amounts: In order to acquire assets, retire debt, or meet some major
event, we will accumulate and hold a financial amount of cash.
Cash Flow Forecasting
One of the best ways to determine the optimal cash balance is to fully understand cash
flow patterns. This requires that we plot cash flows and prepare a forecast. A cash flow
forecast gives us a detail projection of future cash inflows and outflows. This will help us
avoid cash deficiencies as well as excessive cash balances. A cash flow forecast also
answers several questions, such as how long can we invest idle cash, when will it be
necessary to borrow cash, and when can we purchase new capital assets? A typical
cash flow forecast will include: Cash on Hand, Expected Receipts, and Expected
Disbursements. Each major receipt and disbursement should be listed as a separate
line item. Example 7 illustrates a basic cash flow forecast.
Example 7 — Monthly Cash Flow Forecast for January
Rs. Lacs
Beginning Cash on Hand

Rs. 60

Operating Receipts:
Accounts Receivable
Other Receipts

1,200
-0–

Operating Disbursements:
Payroll

(850)

Taxes

(35)

Utilities

(80)

Insurance

(110)

Supplies

(60)

Services

(350)

Other
Net Operating Cash Flow

(40)
Rs. (325)

Investment Receipts:
Investment Income

-0-

Sale of Marketable Securities

-0-

Sale of Assets

-0-

Investment Disbursements:
Invest in Marketable Securities

-0-

Invest in Capital Assets

-0-

Financing Receipts:
Proceeds from Loans

-0-

Proceeds from Asset Borrowings

-0-

Financing Disbursements:
Repay Loans & Debt

-0-

Net Change in Cash

Rs. (325)

Total Available Cash

(265)

Minimum Cash Balance

40

Surplus (Deficit)

(305)

Activate Line of Credit
Ending Cash Balance

325
Rs.

60

The overall objective is to prepare a cash flow forecast that is accurate enough to
determine cash sufficiency. As a general rule, it is more difficult to predict cash receipts
than cash disbursements. When making estimates about receipts and disbursements,
consider using expected values, especially if you are uncertain about final amounts.
Financial Planning and Budgets
Financial Planning starts at the top of the Organisation with strategic planning. Since
strategic decisions have financial implications, you must start your budgeting process
within the strategic planning process. Failure to link and connect budgeting with
strategic planning can result in budgets that are "dead on arrival."
Strategic planning is a formal process for establishing goals and objectives over the
long run. Strategic planning involves developing a mission statement that captures why
the Organisation exists and plans for how the Organisation will thrive in the future.
Strategic objectives and corresponding goals are developed based on a very thorough
assessment of the Organisation and the external environment. Finally, strategic plans
are implemented by developing an Operating or Action Plan. Within this Operating Plan,
we will include a complete set of financial plans or budgets.
Financial Plans (Budgets) ⇒ Operating Plan ⇒ Strategic Plan
The Sales Forecast
In order to develop budgets, we will start with a forecast of what drives much of our
financial activity; namely sales. Therefore, the first forecast we will prepare is the Sales
Forecast. In order to estimate sales, we will look at past sales histories and various
factors that influence sales. For example, marketing research may reveal that future
sales are expected to stabilise. Maybe we cannot meet growing sales because of limited
production capacities or maybe there will be a general economic slow down resulting in

falling sales. Therefore, we need to look at several factors in arriving at our sales
forecast.
After we have collected and analysed all of the relevant information, we can estimate
sales volumes for the planning period. It is very important that we arrive at a good
estimate since this estimate will be used for several other estimates in our budgets. The
Sales Forecast has to take into account what we expect to sell at what sales price.
Detailed Budgets
We also need to prepare several detail budgets for developing a Budgeted Income
Statement. The Production Department will need to budget for materials, labour, and
overhead based on what we expect to sell and what we expect in inventory.
Once we have established our level of production we can prepare a Materials Budget.
The Materials Budget attempts to forecast the level of purchases required, taking into
account materials required for production and inventory levels. We can summarise
materials to be purchased as:
Materials Purchased = Materials Required + Ending Inventory - Beginning Inventory
The second component of production is labour. We need to forecast our labour needs
based on expected production. The Labour Budget arrives at expected labour cost by
applying an expected labour rate to required labour hours.
As production moves up or down, support services and other costs related to
production will also change. These overhead costs represent the third major costs of
production. Each item that comprises overhead may warrant independent analysis so
that we can determine what drives the specific cost. For example, production rental
equipment may be driven by production orders while depreciation is driven by levels of
capital investment spending.
Once production costs (direct materials, direct labour, and overhead) have been
budgeted, we can work these numbers into our beginning inventory levels for Direct
Materials, Work In Progress, and Finished Inventory. Beginning inventory levels are
actual amounts from the last reporting period. We need to apply our costs based on
what we want ending inventory to be. The end-result is a Budget for Cost of Goods
Sold, which we will use for our Forecasted Income Statement.

We can now finish our estimate of expenses by looking at all remaining operating
expenses. The first major type of operating expense is marketing. Marketing and Sales
Manager's will prepare and submit a Marketing Budget to upper level management for
approval.
The final area of operating expenses is the administrative costs of running the overall
business. These types of expenses will be estimated based on past trends and what we
expect to happen in the future. For example, if the company has plans for a new
computer system, then we should budget for additional technology related expenses.
Budgeted Financial Statements
Based on the detail budgets we have prepared we can finalise our budgets in the form
of a Budgeted Income Statement. A few new line items are added to account for nonoperating items, such as income received on investments and financing costs. The
Budgeted Income Statement will pull together all revenue and expense estimates from
our previously prepared detail budgets.
Now that we have a Budgeted Income Statement, we can prepare a Budgeted Balance
Sheet. The Budgeted Balance Sheet will provide us with an estimate of how much
external financing is required to support our estimated sales.
The main link between the Income Statement and the Balance Sheet is Retained
Earnings. Therefore, preparation of the Budgeted Balance Sheet starts with an estimate
of the ending balance for Retained Earnings. In order to estimate ending Retained
Earnings, we need to project future dividends based on current dividend policies and
what management expects to pay in the next planning period.
Next, we need to account for the acquisition of fixed assets. As a business depletes its
asset base, it must re-invest to sustain assets that are the basis for generating
revenues. For example, do we need to purchase new machinery or computer
equipment? Do we plan to expand our production facilities? Operating personnel and
upper-level management will decide on future capital spending. Future capital
expenditures are summarised on the Capital Expenditures Budget.
Based on the beginning balance in assets and the budget for capital assets we can
estimate an ending asset balance for the Budgeted Balance Sheet.

We will assume that liabilities and interest expense will remain same. However, after
we have determined our level of external financing, we will need to revise these
amounts. Additionally, we need to analyse trends and ratios in order to ascertain
accounts that do not fluctuate with sales. For example, prepaid expense is a current
asset that has little to do with sales.
Since the Balance Sheet is a year-end estimate, it assumes that all other
estimates have been met. In a real world, annual forecasts are rarely close
and we simplify our preparation of the Budgeted Balance Sheet by relying
on stable relationships demonstrated over the last few years. The
Budgeted Balance Sheet will show either a surplus (excess financing over
assets) or a deficit (additional financing needed to cover assets). This
difference is derived from the Accounting Equation: Assets = Liabilities +
Equity.

4. MAJOR FINANCIAL STATEMENTS - AN OVERVIEW

Financial statements are prepared to provide a picture of the financial position and
the performance of an organisation. These statements are normally prepared on a
regular recurring basis. It provides the information to help one to make decisions
and judgements. Usually three major financial statements are prepared which are:
• The Balance Sheet – giving us the accumulated wealth at the end of a particular
period. This wealth may be in the form of different assets e.g. land and
buildings, inventory etc. There are some claims against these assets. These are
reflected on the balance sheet too.
• The Profit and Loss Account – gives us how much profit is generated over a
particular period. It takes into account all incomes and expenditures for the
particular period.
• The Cash Flow Statement – telling us about the cash movements that took place
over a particular period. Cash is a vital resource and is necessary for any business
to function effectively.
Taken together they provide an overall picture of the financial health of the Company.
They are referred to as the final accounts of a business. For external users the
statements are backward looking and are based on information concerning past events
and transactions. However, the statements can also be prepared using projected
figures in order to help assess likely future profits, cash flows, etc.
STATEMENT SHOWING FINANCIAL POSITION
The Balance Sheet
The purpose of the balance sheet is to set out the financial position of a company at a
particular moment in time. The balance sheet is sometimes referred to as a position
statement, because it seeks to provide the user with a picture of the financial position.
It is a reflection of the wealth of the business and how much wealth is held in which
form. To be more specific it can be said that the balance sheet sets out the assets of
the business on one hand and the claims against it on the other.

Assets
Assets are essentially a resource held by the business. Some of the major
characteristics of assets are:
•

A probable future benefit exists: These items have some future monetary value.
This value can be through its use in the business or through its hire or through its
sale. Even an obsolete piece of equipment that can be sold as scrap is considered as
an asset.

•

The business has an exclusive right to control the benefit: The business has the
exclusive right to control the asset. Therefore even if a public road is being used by
a tourist agency for its buses it is not regarded as an asset, as these are not owned
by or controlled by the business even though all benefits are got from it.

•

The benefit must arise from a past transaction or event: The transaction or event
giving rise to the business’s right to the benefit must have already occurred and will
not arise at some future date. For e.g. an agreement to purchase a piece of
machinery at a future date does not mean it is an asset for the business.

•

The asset must be capable of measurement in monetary terms: Unless the item can
be measured in monetary terms it cannot be regarded as an asset for inclusion in
the balance sheet.

The sort of items that normally appear as assets in the balance sheet of a business
include freehold premises, land and building, railway sidings, machinery and
equipment, furniture and fixtures, vehicles, computers, patents and trademarks,
debtors, inventory, investment, cash and bank balances.
Claims
A claim is an obligation on the part of the business to provide cash or some other form
of benefit to an outside person. A claim would normally arise as a result of an outside
party providing fund or any form of assets for the use of the business. Normally claims
would be of two types – Capital and Liabilities.
• Capital: It is the claim of the owners (shareholders) against the business. The
business is viewed as being separate from the owners, Therefore any funds

contributed by the owners to help finance the business will be regarded as a claim
against the business in the balance sheet.
• Liabilities: These are the claims of individuals and organisations against the
company which have arisen due to past events and transactions such as supplying
goods or lending money to the business.
Thus when a business required acquiring assets it will have to raise the funds from
somewhere. This may be funds from the shareholders or borrowed funds or remain as
an outstanding obligation to the supplier, or a combination of these. Thus the total
assets will always be equal to the total claims. This is known as the balance sheet
equation. When there are manufacturing or trading operations there arises a profit or a
loss i.e. there is an increase or a decrease in the owner’s stake in the business. Thus
the balance sheet equation is extended as under:
The Balance Sheet Equation: Assets = Capital +(-) Profit (Loss) +
Liabilities
Classification of Assets
It is customary to group assets and claims into categories. Assets are normally
categorised as either being fixed or current.
Fixed Assets: Fixed assets are held with an intention of being used for the production or
generation of wealth rather than being held for resale. They are the tools of the
business and are held by it on a continuing basis. For e.g. Freehold land, buildings,
machinery, railway sidings, furniture, electrical installations, motor vehicles etc.
Current Assets: These include cash itself and other assets that are expected to be
converted to cash at some near future date. Current assets are held as part of the dayto-day trading activities of the business. Common current assets are inventories,
debtors and cash. These are interrelated and circulate within the business. Cash is used
to purchase inventories, which is sold on credit and when the trade debtors pay the
business again receives the cash.
Classification of Claims
As mentioned above the claims can be classified as capital and liabilities. Liabilities can
be further classified as long term liabilities and current liabilities.

Long term Liabilities: They represent amounts due to other parties which are not liable
for repayment within the next twelve months after the balance sheet date.
Current Liabilities: These are the amounts due to the outside parties within twelve
months of the balance sheet date.
Unlike assets the purpose for which the liabilities are held is not important, It is only the
period for which the liabilities are outstanding that is important.
Balance Sheet Formats
Although there could be a number of ways in which a balance sheet information could
be presented, in practice there are two basic formats. These formats have been laid
down in the Companies Act, 1956 under Schedule VI. Refer Annex. The first is the
Horizontal format. Here the Claims are on the left-hand side and the assets on the right
hand side. The claims can be seen as the source of finance for the business and the
assets as how the finance has been deployed. The assets are normally arranged with
the least liquid (fixed assets) on the top and down to the most liquid or cash at the last.
On the claims side the capital is followed by the outsider’s liabilities. Thus in the
horizontal format the balance sheet equation can be written as: Capital + Long term
liabilities + Current Liabilities = Fixed assets + Current assets.
In the recent years a more common form of layout for the balance sheet is the
’narrative’ or ‘vertical’ form of layout. This format is based on the rearrangement of the
balance sheet equation to Fixed assets + Net Current assets (Current assets – Current
Liabilities) = Capital + Long-term Liabilities.
Interpreting the Balance Sheet
The Balance Sheet can provide useful insights to the financing and investing activities of
the business. The following aspects of the financial position can be examined:
•

The liquidity of the business: This is the ability of the business to meet its shortterm obligations from its liquid assets.

•

The mix of assets held by the business: Businesses with too much of their funds tied
up in fixed assets could be vulnerable to financial failures because they are not easy
to turn into cash. Thus there has to be a balanced mix of the fixed and the current
assets held by the business.

•

The financial structure of the business: The relative proportion of the total finance
contributions by the owners and outsiders can be calculated to see whether the
business is heavily dependent on outside financing. Heavy borrowing would bring in
commitments to pay large interest and principal repayment at regular intervals. This
would effect the financial position of the business.

Measuring and reporting financial performance
The Profit and Loss Account (Income Statement)
Businesses exist with the primary aim of generating wealth i.e. profits. The purpose of
the profit and loss account is to measure and to report how much profit the business
has generated over a specified period.
This requires the measurement of the revenue generated during the particular period
on one hand. Revenue Is the measure of the inflow of assets (cash or amounts owed to
the business by debtors) or the reduction in liabilities which arise as a result of
operating activity.
On the other hand it is required to calculate the total expenses relating to the particular
period. An expense represents the outflow of assets (or an increase in liability) which is
incurred as a result of generating revenue. Common types of expenses are the cost of
the goods sold, salaries and wages, rent, travelling and conveyance, printing and
stationery, postage, telephone and others.
The profit and loss statement thus simply shows the total revenue generated and
deducts from this the total expenses incurred for generating this revenue. The
difference between them represents the profit (if the revenue exceeds the expenses) or
loss(if the expenses exceed the revenue). Thus the equation is:
Profit (loss) for the period Total revenue less Total Expenses incurred
=
in generating the revenue.
Format of the Profit and Loss Account
The first part of this statement is concerned with calculating the gross profit for the
period. The revenue that arises on the sale of the goods is the first item that appears.
Deducted from this item are the expenses related directly to the goods sold. These are
the cost of acquiring the raw materials, the direct labour expenses and other expenses
that are directly related to the production of the goods, in short, the cost of the goods

sold. The difference between the revenue from the goods sold and the cost of the goods
sold is the gross profit.
Having calculated the gross profit any other revenues received by the business are
added to this figure. Then other expenses (overheads) that have been incurred for
operating the business e.g. administrative expenses, selling and distribution expenses,
rates and taxes and others are deducted. The resulting figure is the net profit for the
period. This is the wealth generated during the period that will be added to the balance
sheet.
Recognition of revenue and expenses
Revenue is recognised according to the realisation convention. This convention states
that the revenue should only be recognised when it has been realised. Normally,
realisation is considered to have occurred when:
•

The activities necessary to generate the revenue are substantially complete.

•

The amount of revenue generated can be objectively determined.

•

There is reasonable certainty that the amounts owing from the activities will be
received.

Thus the realisation convention means that a sale in credit is usually recognised before
the cash is ultimately received. The total sales figure in the profit and loss account
would therefore be different from the total cash received from the sale.
While recognising the expenses the matching convention is followed. This convention
states that the expenses should be matched with the revenues that they help to
generate. Thus for a particular period the amount of expenses may not match the
figure of the cash paid. Some of the expenses may remain outstanding but would be
considered in the profit and loss account as they are associated with the sales of the
particular period.
Profit and Loss account and Balance Sheet- Relationship
The Profit and loss Statement and the Balance Sheet perform different functions. The
Balance sheet is the statement of the financial position and wealth of a business at a
single moment in time. The profit and loss statement is concerned with the flow of
wealth over a period of time. The two statements are closely related. The Profit and

Loss can be viewed as linking the balance sheet at the beginning of the period with the
balance sheet at the end of the period. The amount of the profit or loss is shown
separately in the balance sheet as an adjustment to the capital. Thus the profit and loss
account gives us the net effect of the operations for the particular period which is
reflected as an adjustment with the capital for the balance sheet drawn up on the last
moment of the particular period.
Accounting Conventions and Concepts
Basic Accounting Concepts
Certain accounting concepts underlie the preparation of the financial statements.
These concepts and conventions are followed while preparing the financial
statements.
1. Business entity Convention: The business and the owners or shareholders are
treated as separate and distinct entities.
2. Money Measurement Concept: Only those events should be recorded that can be
expressed in monetary terms.
3. Historical Cost Concept: Assets should be valued by taking into account all the
amounts involved to bring it to the present state of capitalization.
4. Going Concern Concept: This convention holds that the business will continue
operations for the foreseeable future and there is no intention or need to
liquidate the business.
5. Dual Aspect Convention: Each transaction has two aspects, both of which will
affect the balance sheet. E.g. the purchase of a car would increase an asset i.e.
motor car and on the other hand will decrease an asset i.e. cash.
6. Prudence: This convention holds that the financial statements should err on the
side of caution. Operation of this convention results in recording both the actual
and the anticipated losses in full whereas the profits are not recognized until
they are realised.
7. Revenue Realisation Concept: This concept does not require to wait for the
receipt of cash before recording a transaction because in many cases the receipt

of cash occurs much after the delivery of the goods which determines the time
of the transaction.
8. Accrual Concept: Expenditures and Incomes generally accrue over the period
and in accumulating effect settled by payments, receipts or otherwise at an
agreed point of time. All expenses payable and incomes receivable are to be
accounted for ignoring their actual payments and receipts.
9. Consistency:

Accounting

policies

and

procedures

should

be

followed

consistently. If the changes are necessary to be made, detailed disclosure of the
same along with the monetary effect of such changes in the financial statements
should be revealed to all concerned.
10.Accounting Period: The normal accounting period is one year corresponding to
the financial year commencing on the 1st April and ending closing on 31st March
each year.
11.Rules for Debit and Credit:

Nature

Decreas

Increase

e

Normal
of

status
Ledger

Balance

Assets

Debit

Credit

Debit balance

Liabilities

Credit

Debit

Credit Balance

Capital

Credit

Debit

Credit balance

Expenses

Debit

Credit

Debit balance

Revenue

Decrease

Increase

Credit balance

12.Types of Accounts:
ACCOUNTS

PERSONAL

REAL

NOMINAL

Relates to persons
Relates to the assets
e.g. debtors,
of the firm e.g. land,
creditors, capital a/c.
building, investment,
of the proprietor
cash etc
13.Double entry Rules for Debit and Credit:

Relates to expense,
losses, gains,
revenue, e.g. sales,
interest conveyance

•

Debit the Receiver, Credit the Giver- Personal Account.

•

Debit what comes in, Credit what goes out- Real Account.

•

Debit all Expenses and Losses, Credit All Income and GainsNominal Account.

Components of Cost
The different types of costs involved can be grouped under two main heads – direct
costs and indirect costs. Direct costs are costs that can be identified with specific cost
units. That is to say the effect of the cost can be measured in respect of each particular
unit of output. The normal examples of these are direct material and direct labour
costs. Indirect Costs or overheads are all other costs that is those that cannot be
directly measured in each particular unit of output.
Behaviour of Cost
Costs may be broadly classified as :
•

Costs that stay fixed when changes occur in the volume of activity i.e. fixed costs.

•

Those which vary with the volume of activity i.e. variable costs.

•

Those which are partly variable with the volume of activity i.e. semi-variable costs.

Fixed in this context only means the cost that is not altered with the change of level of
activity. However, they may be affected by inflation. Fixed Costs are almost always
time based i.e. they vary with the length of time concerned.
The variable cost of materials remains constant per unit of activity irrespective of the
level of activity. In some cases the cost may slightly vary due to economies of scale.
In some cases the costs have both the fixed and the variable elements to them. For
e.g. there may be a fixed charge as in telephone bills and then a part of the bill which
varies with the number of telephone calls made.

Flow of Cost
There are two different approaches for determining the cost of the goods sold in a
manufacturing concern.
In Absorption Costing all costs incurred in the manufacture irrespective of their
behaviour with respective to the volume are regarded as product costs and included in
the cost of the manufactured product. This method is termed as the absorption costing
or full costing. Non-manufacturing costs such as distribution costs, research and
development costs, financial costs and administrative cost are regarded as period costs
to be expensed in the particular period in which they are incurred or amortised over
several accounting periods.
In Marginal Costing or variable costing also called direct costing, the manufacturing
costs are segregated between fixed and variable. Only the variable costs are considered
while valuing inventories and determining the cost of goods sold. The remaining
manufacturing expenses are treated as period costs.
Breakeven Analysis
Introduction
Break-even analysis also termed as Cost-Volume-Profit Analysis helps answering
the following questions:
•

At what sales would the company break-even?

•

How sensitive is profit to variations in output, selling price, fixed and variable
costs?

•

How much should a company produce and sell to reach a target profit level?

Break-even analysis draws from the concept of Variable and Fixed Costs. The
analysis is made possible because of behaviour of fixed and variable cost with units
of production.

The Break -even Chart and breakeven point
Volume of activity (units)
Break-even point

Total Sales revenue

Total Cost

Variable Costs

Fixed Costs

The total cost line shows us the combination of the fixed and the variable cost. At
zero level activity there is zero sales revenue. The profit (total sales revenue less
total cost) at various levels of activity is the vertical distance between the total
sales line and the total cost line at a particular level of activity. At breakeven point
where there is no vertical distance between these two lines and thus there is no
profit i.e. the activity breaks even. Below the break-even point a loss would be
incurred, above breakeven point there will be a profit. At break-even point thus the
total revenue is equal to the total cost. A major assumption of the conventional
break-even concept is that whatever is produced is sold and there is no carry over
stock. Though in real life this is not possible, but the basic model would remain
unchanged. The adjustment would come in form a cost of carrying stock that would
increase the total cost line. In the basic model, If the number of units to breakeven be b, then

(b x sales revenue per unit) = Fixed Cost + (b x Variable

Cost per unit)
Contribution
The bottom part of the break-even formula, (sales revenue per unit – variable cost
per unit) is known as the contribution per unit. It is known as contribution because
it contributes to meeting the fixed costs and if there is any excess it contributes to

the profit. A negative contribution would mean that the organisation is paying from
its own source to make the production and would incur lower loss if the production
were stopped.
The Cost Components
We felt it to be necessary to provide a summary statement of the cost components
showing how the elements of cost accumulate to give us the cost of total product.
Profit
Selling

&

Distribution

Overhead
Office Overheads
Work Overheads
Direct
Selling Price

Cost of Sales

Total Cost

Direct Material

Works Cost

Direct Labour

Prime Cost

Expenses

The terms written vertically represent summation of the cost items written
horizontally and encompassed within the height of the vertical terms. Thus Prime
Cost is summation of Direct Material, Direct Labour, and Direct Expense. Similarly
Works Cost is addition of Prime Cost and Works Overhead.
5. HUMAN RESOURCE MANAGEMENT
CHALLENGES, FUNCTIONS, STRATEGY & ROLES

What is HRM?
Human Resource Management ("HRM") is a way of management that links peoplerelated activities to the strategy of a business or organisation. HRM has several
goals:

-

To meet the needs of the business and management (rather than just serve the
interests of employees);

-

To link human resource strategies / policies to the business goals and
objectives;

-

To find ways for human resources to "add value" to a business;

-

To help a business gain the commitment of employees to its values, goals and
objectives

The link between Human Resources and Business Strategy
All elements of the business strategy have implications for human resources, as
illustrated in the table below. The challenge for management is to identify and
respond to these HR challenges:
Examples of Key Strategy Issues Possible Human Resource Implications
What markets should the business What expertise is required in these markets?
compete in?
Do existing management and employees have
the right experience and skills
Where the business should be located Where do we need our people? How many do
to compete optimally?
we need?
How can we achieve improvements in How productive is the workforce currently?
our unit production costs to remain How does this compare with competitors?
competitive?
What investment in the workforce (e.g.
training, recruitment) and their equipment is
required to achieve the desired improvement
in productivity?
How can the business effect cultural What are the current values of the workforce?
change?
How can the prevailing culture be influenced/
changed to help implement a change
programme?
How can the business respond to What technological skills does the business
rapid technological change in its currently possess? What additional skills are
markets?
needed to respond to technological change?
Can these skills be acquired through training
or do they need to be recruited?

An important part of HRM is the Human Resources Plan. The purpose of this plan
is to analyse the strategic requirements of the business in terms of manpower - and
then to find a way of meeting the required demand for labour.
Human Resource Planning involves the forecasting of labor demand and supply
for a specified time period based on an organisation’s operating objectives and
strategy. Its benefits include:
A. Prevents understaffing and disruptions to operations.
B. Prevents overstaffing and the eventual costs of employee layoffs.
C. Provides greater efficiency and effectiveness of other HR functions such as:
o

Recruiting – allows lead-time to implement best recruiting methods.

o

Selection – allows attainment of larger applicant pools and optimal
selection ratios.

o

Training – allows training programs to be operated at optimal levels.

o

Compensation – helps prevent wage inflation due to “crisis hiring”.

Workforce Planning
Workforce planning is one of the most important activities in a business.
It starts with analysis of the strategic position of the business. The results of this
analysis then feed into a forecast of the required demand for labour by the business
and how this is likely to be supplied. The final stage involves the creation and
implementation of a human resources plan which aims to deliver the right number
of the right people for the business.

How strategy feeds into the workforce plan
The strategic position and needs of the business have the most important influence
on workforce planning: for example:
-

Labour environment: what is happening to the size of the labour force? What
key population and employment trends (e.g. the increasing number of women
seeking part-time work; increasing numbers of people working on temporary or
short-term contracts) affect the ability of the business to recruit staff? What
provision needs to be made for employee pensions (particularly in the light of
falling stock market values); what employment legislation

-

Business objectives and scope of activities: what are the objectives of each
business unit? What products are to be sold, in which markets; using what kind
of distribution?

-

Business location - where is the business located? How are the various
business units, divisions, functions distributed across the various locations?
What specialist skills are essential in each location? What are the workforce
implications of decisions on business location?

-

Timetables - to what extent does the strategic needs of the business require
short-term changes in the workforce - or can change be achieved over a longer
period. For example, are new retailing or distribution locations to be opened in
the next 12 months that require staff?

Forecasting Workforce Demand
Putting a good Human Resources plan together requires a business to make a
reasonably accurate forecast of workforce size. Key factors to consider in this
forecast are:
-

Demand for existing and new products

-

Business disposals and product closures

-

Introduction of new technology (e.g. new production equipment)

-

Cost reduction programmes (most usually involve a reduction in staff numbers
somewhere within the business)

-

Changes to the business organisational structure

-

Business acquisitions, joint ventures, strategic partnerships

Forecasting Workforce Supply
The starting point for estimating supply is the existing workforce: a business should
take account of:
-

Scheduled

changes

to

the

composition

of

the

existing

workforce

(e.g.

promotions; job rotation)
-

Normal loss of workforce - e.g. through retirement, "normal" labour turnover

-

Potential exceptional factors - e.g. actions of competitors that create problems
of staff retention

By comparing the forecast workforce demand and supply - it is possible to compile
a forecast of net workforce size. This then needs to be compared with the strategic
requirements for the business. The result is the "workforce gap" (which be a
forecast of too few or too many workers). The role of HRM is to close the gap!
HRM - Policies to Close the Workforce Gap
The key HRM activities to manage the workforce gap comprise:
-

Recruitment plans (how many people, where, what type, how)

-

Training plans

-

Redundancy plans

-

Staff Retention Plans

What is recruitment?
Recruitment is an important part of a business' human resource planning.
In all businesses, people are a vital resource - and they need to be managed as
such.
The overall aim of the recruitment and selection process is to obtain the number
and quality of employees that are required in order for the business to achieve its
objectives.

There are three main stages in recruitment:
(1) Identify and define the requirements. This involves the preparation of job
descriptions, job specifications and person specifications
(2) Attract potential employees - there are various methods for doing this which are described in a separate revision note
(3) Select and employ the appropriate people from the job applicants
It is important to appreciate that recruitment is a continuous process - because of:
-

Staff departures (e.g. retirements, sackings, resignations)

-

Changes in business requirements (e.g. new products, markets, expanded
operations)

-

Changes in business location (a relocation often triggers the need for substantial
recruitment)

-

Promotions

Recruitment is becoming more and more important in business. In particular, this
reflects the increasing need for a well-motivated and flexible workforce that
requires less management supervision.

Human Resource Management Functions
Let us now take a brief overview of various Human Resource Management
Functions
Planning: Planning may be subdivided into three main components:
(1) Strategic Human Resource Management – The process of developing and
implementing HR policies and practices that directly support the major
objectives and competitive strategy of the organisation.
(2) Job Analysis – The process of obtaining and documenting information about
the major responsibilities, duties, and tasks of each job in an organisation, as
well as the major types of knowledge, skills, and abilities required to perform
the job.

(3) Legal Compliance – The process of developing human resource policies and
practices that meet the requirements of laws.
Staffing
(1) HR Forecasting – The process of estimating (i.e., forecasting) labor demand
and supply to meet an organisation’s operating needs.
(2) Employee Recruitment – The process of assessing the make-up of the labor
market and developing methods for contacting and communicating with job
applicants in the market.
(3) Employee Selection – The process of assessing the knowledge, skills, and
abilities of job applicants in order to make accurate hiring decisions.

Development
(1) Career Counselling and Planning – The process of obtaining relevant
information from employees (such as personality traits, aptitudes, values, and
job preferences) in order to assist in the planning of careers within an
organisation.
(2) Training and Development – The process of enhancing the knowledge and
skills of employees in order to increase job performance and organisational
effectiveness.

Rewarding Employees
(1) Wage and Salary Development – The process of developing internally and
externally equitable wages and salaries for the jobs within an organisation.
(2) Employee Benefits – The process of developing an effective and competitive
benefits package in order to maintain employee morale, reduce employee
turnover, and attract job applicants.
(3) Pay Incentives – The process of developing and implementing incentive pay
plans, such as merit systems, bonuses, profit sharing, etc., to attract and
motivate a high performing workforce.

Maintaining Quality of Work Life and Discipline
(1) Managing Employee and Labor Relations – The process of maintaining
awareness of employee attitudes, needs, and grievances, and communicating
effectively with employees to maintain positive relations and high morale.
(2) Safety and Health – The process of evaluating and maintaining a safe and
healthy work environment for employees.
(3) Maintaining Employee Rights and Discipline – The process of maintaining
reasonable and statutory employee rights, such as privacy, speech, and
security, and providing consistent and fair disciplinary policies to ensure
positive relations with employees.

Compensation:
Compensation to the human resources has three major components:
A. Wage and salary plans.
B. Employee benefits.
C. Pay incentive plans.
The compensation may be either those that are directly paid or those which are
paid indirectly for e.g.
Direct
Wages
Salaries
Commissions, Bonuses, Gain-sharing, Profit Sharing
Indirect
Pay for Time Not Worked (vacation, sick leave, holidays, etc.)

Insurance Coverage (medical, dental, life, etc.)
Income Security (pensions and disability)
Services (education assistance, child care, recreation, discounts, etc.)
Environmental and Organisational Challenges for HR Managers
Environmental Challenges
•

Rapid change in technology and market competition.

•

Workforce diversity – increased minority make-up of workforce.

•

Globalisation – organisations competing and building facilities abroad.

•

Rise of internet – increase marketing through internet and information search.

•

Legislation – continued local, state, and federal legislation in HR domain.

•

Evolving

work

and

family

roles

–

dual

career

households

requiring

accommodation.
•

Skill shortages – low birth rates leading to shortages of workers.

Organisational Challenges
•

Attempts to minimise costs, improve quality, and provide product innovations.

•

Decentralisation

–

distributing

responsibility/authority

to

lower

levels

in

company.
•

Downsizing – redefining competitive advantage, eliminating some operations.

•

Organisational restructuring – eliminating some operations, combining functions,
etc.

•

Self-managed teams – used to increase quality and increase employee
commitment.

•

Small businesses – maintain equitable HR policies to prevent loss of employees.

•

Organisational

culture

–

managing

culture

to

support

diversity

empowerment.
•

Technology – implement new technology to increase production and quality.

and

•

Outsourcing – moving work outside the company to reduce costs and overcome
labour shortages.

Requirements of a Human Resource Manager
•

Leadership – Taking the initiative to find out how line departments could
benefits from various HR practices; communicating with line managers to
improve HR practices and decisions for their departments.

•

Business Knowledge – Understanding the mission, goals, and objectives of
the company and sub-divisions; understanding the nature of the company’s
products

and

services,

and

operating

characteristics.

Understanding

the

organisation’s competitive environment and its customers.
•

Strategic Thinking – Being able to select, design, and integrate HR systems
and practices in a manner that supports the organisation’s competitive strategy.
That

is,

to

customise

HR

functions

such

as

staffing,

training,

career

development, compensation, and employee relations to “fit” the mission and
goals of the company.
•

Process Skills – Understanding basic management functions such as planning,
organising, controlling, and coordinating needed to direct the activities of HR
staff and to effectively coordinate with the different line departments within the
organisation.

•

HR Expertise (Technologies) – Understanding the field of human resource
management and its primary methods, techniques, and legal requirements in
order to design, develop, and implement HR policies and practices that support
the organisation’s goals and operating characteristics.

Training and Development
Differences between “training” and “development”

Training – focuses on learning for the current job, the time frame for the
training and its use is now (current), the training target is the individual employee,
and the goal is to provide current job knowledge and skill.
Development – focuses on broader learning goals for current and future awareness
and performance, the target is the work group, department, or whole organisation,
the time frame is the long run, and the goal is to prepare employees for future
work place demands and changes.

Importance of training in an organisation includes
(1) Technological innovations require changes in job duties, work methods, and
skill.
(2) Changing market conditions requires restructuring of organisations, which
change job relationships and responsibilities.
(3) Workforce diversity is an increasingly important issue for companies.
(4) There is a continual need for career guidance and development to prevent
employee obsolescence.
(5) Training helps to fulfill employee needs for growth.

Purposes of training (i.e., types of training).
•

Skills training – provides knowledge/skills for new employees and helps
overcome performance weaknesses for existing employees.

•

Retraining – maintains employee knowledge/skill as new technology and
company strategies shift in response to market competition.

•

Cross-functional training – instructing workers to perform a wider range of
tasks and jobs, which allows (a) more staffing depth, (b) work scheduling
flexibility, (c) increased knowledge/skill, (d) greater awareness of operations,
(e) career mobility, and (f) job security.

•

Team training – providing cross-functional training of team members to gain
scheduling flexibility and providing managerial training so that teams can be
self-managed.

•

Creativity training – instructing employees how to generate more ideas, to be
innovative, and improve problem-solving.

•

Literacy training – improving job-related reading, arithmetic, and writing skills
through both in-house and institutional training programs.

•

Diversity training – making employees aware of and appreciative of diversity
differences, improving communication, and enhancing organisational climate and
culture.

•

Customer service training – attempts to increase awareness of customer
needs and provide greater customer satisfaction.

Training Needs Assessment (types of information to be obtained):
A. Organisational Level
•

Operating plans

•

Sales forecasts

•

Technology changes

•

Productivity analysis

•

Organisational strategy changes – such as “restructuring”

•

Employee absenteeism, dissatisfaction, and turnover

B. Job and Task Level
•

Job analysis information

•

Task analysis

•

List of KSAs

•

Technical manuals

C. Individual Level
•

Test scores from hiring

•

Work experiences

•

Prior training

•

Job performance assessment

•

Career interests

•

Self-assessment of training program interests

6. LEGAL AND STATUTORY REQUIREMENTS
CERTAIN ISSUES

The legal form of business may be of different kinds.
1. Sole – proprietorship
a. Owned by a single individual
b. Liability of all activities on the individual
c. All activities are reported as part of the individual's accounts, returns,
etc.
d. Income of the firm is taxed in hands of the sole proprietor
2. Partnership firm
a. At least two individuals
b. Personal liability of all activities on each of the individuals
c. Income of the firm is taxed as a firm
3. Company: A company has a separate legal entity (separate legal person).
Shareholders of the firm contribute capital to the company in the form of
equity shares. Companies are governed by the Companies Act, 1956. Their
salient features are:
a. Types of Companies : Public Limited or Private limited

b. Capital requirements: Minimum capital requirement is Rs. 500,000
in case of public companies and Rs. 100,000 in case of private
companies. Equity Shares and Preference Shares can by issued by
Indian Companies. Although all equity shares have voting rights, the
law allows issuance of equity shares with differential rights with
respect to voting, dividend sharing, etc.

c. Minimum Number of Subscribers, Shareholders and Directors
Required.
Public
Minimum

numbers

of 7

Private
2

subscribers/shareholders/members
Maximum

number

of No limit

50

subscribers/shareholders/members
Minimum number of directors

3

2

d. Equity Restrictions: There are no debt/equity restrictions under the
Company Law. However, limits are prescribed for acceptance of
deposits by companies.
e. Value of Shares: The shares of a company whether preference or
equity must have a nominal/par value.
f. Management of the Company: Company is managed by the Board
of Directors who may delegate powers, except where any transaction
requires approval of Board of Directors under the Companies Act, to
any director or managing director.
g. Requirements as to appointment of a Company Secretary: The
law provides for compulsory appointment of a full time Company
Secretary, where the paid up capital of a company exceeds the
prescribed limit, (presently Rs 20 million). Where the paid up capital is
Rs 1 million up to 20 million a compliance certificate from a practicing
company secretary is required every year.
h. Procedure for registration and incorporation: The promoters of
the company have to apply to the Registrar of Companies for
availability of the proposed name of the company. After obtaining
approval, the Memorandum and Articles of Association of the proposed
company are filed with the Registrar of Companies for registration. On

registration, a Certificate of Incorporation is issued which is conclusive
evidence of the company having been incorporated.
i.

Commencement of Business: A Certificate to commence business is
required in case of a public limited company whereas in the case of a
private limited company business can be started immediately after
incorporation.

j. Costs associated with Incorporation: The costs associated with
incorporation of a company relate to drafting and printing of the
Memorandum and Articles of Association, stamp duty, registration and
filing fees, in addition to professional fees of advisors who assist in the
process.
k. Time taken for Incorporation of a Company With the introduction
of mandatory e-filing procedures, it usually takes 2-4 weeks to
incorporate a company in India.
l.

Restriction on distribution: A company can distribute its profits as
dividend after transferring certain percentage of its profits to the
general reserve (subject to certain conditions). However, capital profits
are not allowed to be distributed.

Records to be maintained
Companies registered in India are governed by the Companies Act, 1956 and are
required to maintain statutory books as prescribed under the Act. There is no
provision as to the form of the books of accounts. However, it is incumbent on the
companies to maintain accounts on accrual basis and the books of account must be
retained for a minimum of eight years.
Preparation of financial statements
Financial statements are normally prepared once in a year under the Companies
Act. However, a listed company is also required to publish quarterly results
reviewed by auditors. For tax purposes, financial statements as at 31st March each
year must be prepared.

Contents of financial statements
Financial statements of a company are prepared in the form prescribed under the
Companies Act.
Audit of financial statements
Every company in India, irrespective of its size, must have its financial statements
audited, by a member of 'The Institute of Chartered Accountants of India'.
Companies or other entities, which have exceeded the prescribed limit of turnover
(presently Rs 4 million if engaged in business and Rs 1 million if engaged in
profession), also have to get their accounts audited under the Income tax Act.
Inspection of Records
The books of accounts and other records are open to inspection by any director,
Registrar of Companies and other government agencies such as excise, sales tax
etc.
Accounting year
The accounting year of an organisation must end on 31st March every year for
income tax purposes. However, for financial reporting purposes a company may
have a different year-end of its choice.
Language in which business records are required to be maintained
There is no prescribed language for maintenance of books and business records. It
can be maintained in any Indian language. Companies generally maintain their
accounts in English.
Income tax
Income tax is chargeable on taxable income computed in accordance with the
provisions of the Income-tax Act, 1961 (the Act). All taxpayers are required to
follow a uniform accounting year from April 01 to March 31, irrespective of the
financial year followed for accounting purposes.
Income earned during the financial year is assessed to income-tax in the next year,
called the assessment year.

There are certain permissible deductions in computing the taxable income and there
are certain disallowances in respect of expenditure incurred by the company. In
arriving at taxable income, outlays on revenue account, incurred wholly and
exclusively for business purposes are deductible. Certain expenses are specifically
disallowed or the quantum of deduction is restricted.

These include:
• interest, royalties, technical service fees or any other chargeable amounts paid
outside India or in India to non-residents without the withholding of applicable tax.
However, such expenditure is deductible in the year in which the tax is paid/
deducted at source;
• interest, contractual payments, rent, royalty, professional/technical service fees,
etc paid to a person resident in India without withholding of applicable tax.
However, such expenditure is deductible in the year in which the tax is paid/
deducted at source;
• income-tax/ wealth tax paid;
• provisions for taxes, duties, interest on loans from public financial institutions or
on term loans from a scheduled bank and certain statutory contributions to funds
on behalf of employees, not actually paid.
• Fringe benefit tax paid by employer; and
• Security transaction tax paid.
Depreciation is normally calculated using the declining balance method at varying
rates. All similar type of assets eligible for the same rate of depreciation are
clubbed together in a block and depreciation is charged on the value of the block.
Depreciation is available for a full year, irrespective of the actual period of use of
the asset. However, in the year of acquisition of the asset, depreciation is allowed
at half the normal rates, if the asset is used for less than 180 days in that year. No
depreciation is available in the year of sale of the asset. Depreciation on intangible
assets such as know-how, patents, copyrights, trademarks, licences, franchises or
other similar business or commercial rights, is also available.

The rates of depreciation for different blocks of assets are as follows:
Buildings - 5 –10%
Furniture and fittings - 10%
General plant and machinery - 15%
Intangible assets - 25%
Computers - 60%
The following are some of the other important deductions that are available to
arrive at the taxable income:
•

Certain preliminary expenses over a five-year period commencing from the year,
in which the business commences;

•

Capital expenditure on scientific research related to the business of the
taxpayer;

125%

of

the

amounts

paid

to

approved

scientific

research

associations; and 150% of the amount of expenditure incurred on in-house
research and development facilities.
•

Tax holidays are available in respect of profits derived from export of
manufactured items / goods or services, including computer software and
information technology (IT) enabled services, from units in specified locations,
industrial undertakings or enterprises engaged in infrastructure development,
specific projects etc. or with specific registrations such as Industrial Parks, free
trade zone (FTZ) or software technology park (STP) or export processing zone
(EPZ) or special economic zone (SEZ); and units that are registered as hundred
% export oriented undertakings (100 % EOU).

Business losses, other than from speculation business, are permitted to be set off
against income from any other source (except income from employment i..e. salary
income) in the same year. Business losses not so set off are permitted to be carried
forward for set off against business profits arising in subsequent eight years.
Unabsorbed depreciation is permitted to be carried forward for an unlimited period.
Corporate tax rate – also applicable to partnership firms
The corporate tax rates for the financial year 2006-07 are as follows:

Type of Company Rate (%)
Domestic Company
33.66 % (30 % plus surcharge at the rate of 10 % and education cess @ 2 % on
tax and
surcharge)
Minimum alternate tax (MAT)
MAT is payable by a company at 10 % plus applicable surcharge and 2% education
cess on the “book profits” computed as specified where the income-tax liability
determined under the normal tax provisions is lower than tax on “book profits”. Tax
credit for MAT is allowed against tax liability in subsequent seven years, where tax
becomes payable under normal provisions of the Act. From financial year 2006-07,
long term capital gain on listed securities, which otherwise may be exempt, will
have to be considered for calculation of “book profits” for MAT purposes.
Dividend distribution tax
Dividends distributed by an Indian company are not taxable in the hands of the
shareholders. The Company distributing the dividends is liable to pay a dividend
distribution tax of 14.025 % (including surcharge @ 10% and education cess
@2%).
Withholding tax – Tax deducted at source
The Indian tax law casts an obligation on each taxpayer to withhold tax (tax
deducted at source) on specified payments, among others on the following:
•

Salaries;

•

Interest;

•

Rent;

•

Commission or brokerage;

•

Payments to contractors;

•

Professional / technical fees / Royalty; and

•

Payments to non-residents.

Personal Income tax
0 - 100,000 – Nil
100,001 - 1,50,000 - 10.2% (including education cess @ 2%)
1,50,001 - 2,50,000 - 20.4% (including education cess @ 2%)
2,50,001 - 10,00,000 - 30.6% (including education cess @ 2%)
10,00,001 - and above 33.66 % (including surcharge @ 10% and education cess
@2%)
Maximum amount not chargeable to tax for women is 135,000 and for senior citizen
is Rs. 185,000.
Fringe benefits tax
With effect from April 01, 2005, employers are liable to pay, in addition to incometax, a tax on the fringe benefits provided by the employer to the employees @ 30%
(plus applicable surcharge and education cess @ 2%) except certain specific type of
benefits, which are taxed in the hands of the employee as perquisite. Expenditure
incurred by employers on provision of fringe benefits to its employees is allowable
as deduction in computation of taxable income. However, fringe benefit tax paid by
the employer is not allowable as a deduction.
Capital Gains Tax
Tax on capital transaction is levied in the form of capital gains tax on transfer of a
capital asset. Short term capital gains are charged at normal rates applicable for
personal or corporate taxation. Long term capital gains are taxed @ 20% (plus
applicable surcharge and education cess @ 2%). However, a long term capital gain
arising from transfer of listed securities, on which Security Transaction Tax has
been paid, is exempt from tax whereas short term capital gain arising from transfer
of above securities is charged to tax @ 10% (plus applicable surcharge and
educations cess as 2%). written down value of the block of assets is treated as a
short term capital gain and is taxed at normal rates applicable to business profits.
Wealth Tax

Wealth-tax is levied @ 1% on the aggregate market value in excess of Rs 1.5
million of specified assets (only certain non-productive assets), which includes
vacant urban land, guest house, residential house, motor cars, yachts, air craft,
jewellery, etc to the extent the value is in excess of any debts incurred in relation
to such assets.
Banking Cash Transaction Tax
Any taxable banking transaction of the value exceeding the limit specified on any
single day entered into on or after June 01, 2005 is liable to BCTT @ 0.1%. The
following transactions are taxable banking transactions:
• Withdrawal of cash from an account (other than a savings bank account)
maintained with any scheduled bank
• Withdrawal of cash on encashment of term deposits on maturity The limit
specified for applicability of BCTT is as follows:
An individual or HUF - Rs. 25,000
Any other person – Rs. 100,000
Gift tax
Aggregate amount of gifts from unrelated persons received on or after April 01,
2006, above the threshold limit of Rs.50,000 will be taxed as income. Gifts received
from blood relation, lineal ascendants / descendants and gifts received on certain
occasions like marriage, inheritance, etc are exempt.

Indirect Taxation
Sales tax / Value Added Tax (VAT)
Sales tax is a levy on purchase and sale of goods in India. Sales Tax is levied by
both Central Government (“Union levy”) and State Governments (“State levy”). The
rate of sales tax depends on the classification of goods and the rate of tax
prescribed under the State Sales tax laws. Sales also includes transactions which
are “deemed sales” like leases. In addition to sales tax, some states also levy
additional tax/surcharge, turnover tax or entry tax. Sales tax is payable by the

seller to the Government. Ordinarily, sales tax is recovered from the buyer as a
part of consideration for sale of goods.
Except few States, all the States have introduced legislations replacing the current
sales tax law (State level only) by Value Added Tax (VAT) legislation. VAT is levied
at every stage on the value added to the product. VAT is not leviable on Exports.
However, there are no additional levies like turnover tax, etc. Like sales tax, VAT is
also recovered from buyer. Efforts are on to bring all the States under VAT regime
and do away with sales tax. The Union levy of Sales tax or “Central sales Tax”
(CST) continues as before. No credit will be allowed for CST or taxes paid in other
States on purchases. VAT credit could also be lost in case the documentation is not
properly compliant. Unlike the European VAT system, VAT credit is allowable only if
the input product is sold as such or is used in the manufacture of the output
product.
Customs and excise duty
Import of goods into India attracts customs duty. Customs duty consists of Basic
duty, Countervailing duty and Special Additional Duty. Countervailing duty is
equivalent to the Cenvat (central excise duty) leviable on manufacture of like
products in India. The Countervailing Duty is levied on the aggregate of imported
value and basic customs duty. Educational Cess is also levied on such customs and
central excise duty. In addition Antidumping duty/ Safeguard duty is also levied on
specified products imported from specified countries. Basic customs duty and
Central Excise rates are provided under the Respective Tariff Acts. Currently, the
peak rate of Basic customs duty is 12.5 percent and the Countervailing / Excise
duty is 16%. The Countervailing Duty / Central Excise Duty are VATable in case the
input is used in the manufacture of the output products. While broadly Service tax
and Central Excise Duties are considered on par for claiming input credit, VAT /
Sales tax are considered on a different footing
Service tax
This is a tax on services imposed by the Central Government, which is levied on
specified categories of services. It is levied @ 12.24 % (including education cess @
2%) on gross value of services rendered/utilised in India. As stated earlier, input

credit is available in case the input services is used in providing the output service
or manufacture of output product.
Other taxes
The other taxes that are levied are expenditure tax, interest tax, excise duty, stamp
duty and research & development cess.

FISCAL INCENTIVES TO SSIs
Fiscal incentives are provided through tax concessions granted in the form of
exemptions of direct or indirect taxes leviable on production or profits, besides
special tax concessions. These incentives have been provided to promote the SSIs.
TAX HOLIDAY
With effect from financial year 2005-06, deduction in respect of profits and gains
for small scale industrial undertakings is available under Section 80IB.
Small scale industrial undertaking can claim deduction at the following rates:
a) If SSI unit is owned by a company, the deduction available is 30% for first 10
years,
b) If SSI unit is owned by a co-cooperative society, the deduction to be availed is
25% for first 10 years, and
c) If any other person owns SSI unit, the deduction to be claimed is 25% for first
10 years.
The small scale units can avail this tax exemption facility only after fulfilling the
following conditions:
a) No small scale or ancillary undertaking shall be subsidiary of, or owned or
controlled by other industrial undertaking.
b) SSI unit can manufacture any nature/type of goods/article to avail deduction.
c) The SSI unit should commence business between 1st April 1991 and 31st March
2002.

d) They should employ at least 10 workers in a manufacturing process carried out
with the aid of power or at least 20 workers in a manufacturing process carried
out without the aid of power.
e) This tax exemption from total income is allowed from the assessment year in
which the unit begins to manufacture or produce goods or articles.

EXCISE CONCESSIONS
Government of India has provided a major relief by granting full exemption from
the payment of central excise duty on a specified output and thereafter slab-wise
concessions.
The following concessions are available to them in this regard:
a) SSI units producing goods up to Rs. 100 lakhs are exempted from payment of
excise duties.
b) SSI units having turnover less than Rs.60 lakhs per annum need not have a
separate storeroom for storing the finished products.
c) SSIs are also not required to maintain any statutory records such as daily stock
account of production and clearances, raw material account, personal ledger
account etc. Their own records are adequate for excise purposes.
d) There is no distinction between registered and unregistered units for SSI
concessions. Further, the eligibility for excise concessions for SSIs has been
based on annual turnover rather than SSI registration. Duty liability is to be
discharged by 15th of the following month.
e) The SSI exemption is available for home consumption, as well as in respect of
goods exported to Nepal & Bhutan.
f) Normally, excise officers are not expected to visit SSI units paying less than
Rs.11 lakhs duty annually.
g) With effect from 1-4-1994, Gate-Pass System was replaced by manufacturer
invoice to cover clearances of goods as the duty-paying document.
Presently there are two streams of concession to SSIs. These are as follows:

a) SSI Scheme (Without CENVAT): This scheme is effective from 1st April 2000.
The Table below shows the rate of duty applicable to such manufactures whose
turnover does not exceed Rs. 3 crores in the previous financial year in respect of
clearances of excisable goods for home consumption (including exports to Nepal or
Bhutan) from one or more factories of the same manufacturer or from factory by
one or more manufacturers:
Rate of duty in respect of Clearances of excisable goods
S.NO

VALUE OF CLEARANCE (Rs.)

.RATE OF DUTY

1

Up to Rs. 100 Lakhs

Nil

2

100 –300 Lakhs

Normal Rate of Duty

It may be noted that beyond clearances of Rs.100 lakhs, the manufacturer is liable
to pay normal rate of duty. The manufacturer may opt for not availing exemption
and instead pay the normal rate of duty on the clearances. But once the option is
exercised, it shall continue till the remaining part of the financial year.
Value for purpose of calculating the limit of 100 and 300 lakhs is the ‘Assessable
value’ i.e., wholesale price at factory gate, exclusive of taxes, where price is the
sole criteria.
b) SSI Scheme (with CENVAT)
This scheme is effective from 1st April 2003. It provides the concessional rate of
duty in respect of clearances of specified goods for home consumption (including
exports to Nepal or Bhutan), and also states that all clearances of the specified
goods which are used for captive consumption in production of the specified goods
shall be subjected to ‘nil’ rate of duty.
The Table below shows the Rate of Duty.
Rate of duty in respect of Clearances of Specified goods
S.NO

VALUE OF CLEARANCE (Rs.)

RATE OF DUTY

1

Up to Rs. 100 Lakhs

60% of normal rate

2

100 –300 Lakhs

Normal Rate of Duty

A manufacturer can opt for this option any time determining his eligibility for
concession and the concessional rate of duty.
The exemption shall apply only subject to the following conditions:
a) A manufacturer who intends to avail the exemption shall exercise his option in
writing to the jurisdiction Deputy Commissioner or Assistant
b) The clearances of specified goods already made during the financial year, prior
to the exercise of such option, shall be taken into account for computing the
aggregate value of clearances. Value of all clearances of all factories should be
clubbed.
c) The aggregate value of clearances of all excisable goods should not exceed
Rs.300 lakhs in the preceding year.
The exemption contained shall not apply to the specified goods bearing a brand
name/ trade name (whether registered or not) of another person, except in some
specified cases.

Registration of an SSI
It is not mandatory for you to register as a SSI; in fact Census of the Small Scale
Industries in India shows that _-- % of the SSI are not registered. However,
registration entitles you to avail of the privileges available for the small-scale
industries and facilitates easy access to land, utilities and other facilities. The point
of contact in this regard is the District Industry Centres (DICs) or the Directorate of
Industries (DIs) of the concerned State Government.
The registration of Small Scale units is done in two stages
(a) Provisional registration –This is made before the unit is set up
(b) Permanent registration-This is given when the unit goes into production

Provisional Registration Certificate (PRC)
A provisional Registration Certificate is the initial registration for starting a small
scale industry. The entrepreneur should make an application in the prescribed
application form (in duplicate) along with prescribed court fee stamp, copy of the
project profile, Partnership Deed/Memorandum and Articles of Association, Affidavit,
as per format on appropriate stamp paper. The PRC will be normally issued
immediately, across the table on submission of the application. The initial validity of
the PRC is for two years and it can be renewed subsequently, if needed. The PRC
will enable the small scale unit:
a) To obtain the term loans and working capital from financial institutions / banks
under priority sector lending
b) To obtain facilities for accommodation, land, other approvals etc.
c) To obtain various necessary No Objection Certificate (NOC) and clearances from
regulatory bodies such as Pollution Control Board, Labour Regulation and so on.
d) To apply for power and water connections
e) To apply for procuring machinery on hire purchase basis.

Permanent Registration Certificate (PMT)
When the unit goes into production, PRC would be converted to PMT. The PMT
registration will help SSI units in many ways like:
a) To apply for scarce raw materials and for imported raw materials.
b) To get working capital from banks /financial institutions
c) To obtain Central excise duty concessions
d) To

apply

for

registration

under

the

Government

Stores

Purchase

Programme/Ancillary Development Programme /Export Promotion Programme
and to get purchase and price preference.
e) To apply for incentives including sales tax exemption.
The application for permanent registration should be made in the prescribed form.
Along with the application, the following of documents need to be submitted

(a) Rent receipt or NOC from landlord
(b) If the power is not in the name of the unit then NOC from the connection holder
(c) Photocopy of sale bill of each item.
(d) Photocopy of purchase invoice of machinery
(e) Photocopy of purchase invoice of raw materials
(f) Photocopy of partnership deed, if the unit is a partnership.
(g) Photocopy of memorandum of association and certificate of in corporation, if the
unit is a company
(h) Photocopy of approved scheme and project report if the unit is assembling /
manufacturing
(i ) An affidavit in the prescribed proforma duty attested by Notary Public.
A SSI can get itself registered with Director General of Supplies and Disposal
(DGS&D) or National Small Industries Corporation (NSIC) if it wants to avail of the
benefit of purchases made for government offices.

7. MARKETING AND MARKETING STRATEGY

The objective of all business enterprises is to satisfy the needs and wants of the
society. Marketing is, therefore, a basic function of all business firms. When a
salesperson sells washing machines, a doctor treats a patient or a Government asks
people to take their children for getting polio drops, each is marketing something to
the targets. Traditionally, small firm owners did not give as much importance to
marketing as to other functions such as accountancy, production and selling.
Training

programmes,

enterprise

development

and

the

current

thrust

for

competitiveness have now given high priority to promoting marketing awareness
among small business owners, and marketing is now assuming its rightful place
along with other business functions. Since early 1990s there has been a change in
the thinking of businessman from product orientation to consumer orientation.
Modern business concerns lay emphasis on ‘selling satisfaction’ and not merely on
selling products. The activities have to be coordinated so as to develop the
marketing mix, which provides maximum satisfaction to the customers. That is why
marketing research and product planning occupy an important role in marketing.
The other important functions of marketing include: buying and assembling, selling,
standardisation, packing, storing, transportation, promotion, pricing and risk
bearing. Thus, the scope of marketing is very wide and no more restricted to
merely selling of products.

What is Marketing?
Marketing may be narrowly defined as a process by which goods and services are
exchanged and the values determined in terms of money prices. That means
marketing includes all those activities carried on to transfer the goods from the
manufacturers or producers to the consumers.
We shall be learning later in the lesson that marketing is more than a mere physical
process of distributing goods and services. It is the process of discovering and

translating consumer wants into products and services. It begins with the customer
(by finding their needs) and ends with the customer (by satisfying their needs).
The scope of marketing can be understood in terms of functions that an
entrepreneur has to perform. These include the following:
a. Functions of exchange: which include buying and assembling and selling?
b. Functions

of

physical

supply:

include

transportation,

storage

and

warehousing
c. Functions of facilitation: Product Planning and Development, Marketing
Research, Standardisation, Grading, Packaging, Branding, Sales Promotion,
Financing
The components of marketing are as under:
a. Satisfaction of Customers: In the modern era, the customer is the focus of
the organization. The organization should aim at producing those goods and
services, which will lead to satisfaction of customers.
b. Integrated marketing: The functions of production, finance and marketing
should be integrated to satisfy the needs and expectations of customers.
c. Profitable sales volume: Marketing is successful only when it is capable of
maximizing profitable sales and achieves long-run customer satisfaction.
Since marketing is consumer oriented, it has a positive impact on the business
firms. It enables the entrepreneurs to improve the quality of their goods and
services. Marketing helps in improving the standard of living of the people by
offering a wide variety of goods and services with freedom of choice, and by
treating the customer as the most important person.
Marketing generates employment both in production and in distribution areas. Since
a business firm generates revenue and earns profits by carrying out marketing
functions, it will engage in exploiting more and more economic resources of the
country to earn more profits.
A large scale business can have its own formal marketing network, media
campaigns, and sales force, but a small unit may have to depend totally on
personal efforts and resources, making it informal and flexible. Marketing makes or

breaks a small enterprise. An enterprise grows, stagnates, or perishes with the
success or failure, as the case may be, of marketing. “Nirma” is an appropriate
example of the success of small scale enterprise.

Marketing vs. Selling
The basic difference between marketing and selling lies in the attitude towards
business. The selling concept takes an inside-out perspective. It starts with the
factory, focuses on the company’s existing products, and calls for heavy selling and
promoting to produce profitable sales. The marketing concept takes an outside-in
perspective2. It starts with a well-defined market, focuses on customer needs,
coordinates all the activities that will affect customers, and produces profits through
creating customer satisfaction.
Marketing
•

Focuses on Customer’s needs.
o

Customer enjoys supreme importance.

o

Converting customer’s needs into product.

o

Profits through customer satisfaction.

o

Emphasis is given on product planning and development to match
products with the market.

o

Integrated approach to marketing is practiced.

o

The principle of caveat vendor (let the seller beware) is followed.

Selling
•

Focuses on seller’s needs.
o

Product enjoys supreme importance.

o

Converting product into cash.

o

Profits through sales volume.

o

Emphasis is placed on sale of products already produced.

o

Fragmented approach to selling is practiced.

o

The principle of caveat emptor (let the buyer beware) is followed.

Information required for business and marketing
Primary Sources
1. Customers: Consumers being the final users of products or services can be an
invaluable source of primary data. A representative sample of consumers may
be selected and information obtained from them regarding the quality, design,
package, price, etc. of the firm’s products.
2. Dealers: The dealers can provide information about the marketing policies of
the competitors.
3. Salesman: Salesmen remain in personal contact with the customers. They can,
therefore, supply data to the marketing manager relating to the buying habits
and preferences of customers.
Secondary Sources
1. Press: Newspapers like the Economic Times and Magazines like Business Today
and trade directories regularly publish data about various industries.
2. Government Publications: Bulletins, periodicals, journals and magazines of
different ministries and departments of the Central and State Government.
3. Publications of financial institutions: Publications of Reserve Bank of India,
public financial institutions and commercial banks.
4. Foreign governments and international agencies: Publications of agencies
like the United Nations, the World Bank, the ILO, UNCTAD and the IMF.
5. Publications of trade associations: Trade associations and Chambers of
Commerce collect and publish useful data for the benefit of their members.
6. Private concerns and research institutions: Business data published by
research institutes like National Council of Applied Economic Research, Indian
Institute of Foreign Trade, etc.

Recognising Market Segments
A market consists of large number of individual customers who differ in terms of
their needs, preferences and buying capacity. Therefore, it becomes necessary to
divide the total market into different segments or homogeneous customer groups.
Such division is called market segmentation. They may have uniformity in
employment patterns, educational qualifications, economic status, preferences, etc.
Market segmentation enables the entrepreneur to match his marketing efforts to
the requirements of the target market. Instead of wasting his efforts in trying to
sell to all types of customers, a small scale unit can focus its efforts on the segment
most appropriate to its market.
A market can be segmented on the basis of the following variables:
1. Geographic Segmentation: The characteristics of customers often differ
across nations, states, regions cities or neighbourhoods. The entrepreneur can
decide to operate in one or a few or all the geographic areas, but pay attention
to differences in geographic needs and preferences.
2. Demographic Segmentation: Variables such as age, sex, family size, income,
occupation, education, religion, race and nationality are widely used for market
segmentation.
3. Psychological variables: Personality, life style, social class, etc. can also be
used for market segmentation. For example, some products like pens, watches,
cosmetics and briefcases are designed differently for common men and status
seekers.
4. Behavioural Segmentation: Buyers are divided into groups on the basis of
their knowledge, attitude, use or response to a product.

Marketing Mix
In order to cater to the requirements of identified market segment, an entrepreneur
has to develop an appropriate marketing mix. Marketing mix is a systematic and
balanced combination of the four inputs which constitute the core of a company’s

marketing system – the product, the price structure, the promotional
activities and the place or distribution system”. These are popularly known as
“Four P’s” of marketing. An appropriate combination of these four variables will help
to influence demand. The problem facing small firms is that they sometimes do not
feel themselves capable of controlling each of the four variables in order to
influence the demand.
A brief description of the four elements of marketing mix is as follows:
1. Product:
The first element of marketing mix is product. A Product is anything that can be
offered to a market for attention, acquisition, use, or consumption that might
satisfy a want or need. Products include physical objects, services, events, persons,
places, ideas or mixes of these. This element involves decisions concerning product
line, quality, design, brand name, label, after sales services, warranties, product
range, etc. An appropriate combination of features and benefits by the small firm
will provide the product with USP (unique selling proposition). This will enhance the
customer loyalty in favour of its products.
Products and services are broadly classified into consumer products and industrial
products. Consumer products are bought for final consumption; where as Industrial
products are bought by individuals and organisations for further processing or for
use in conducting business.
Other ways of classifying products are as follows:
a. Convenience products: These are consumer products that the customer buys
very frequently, without much deliberation. They are low priced of low value and
are widely available at many outlets. They may be further subdivided as:
•

Staple Products: Items like milk, bread, butter etc. which the family consumes
regularly. Once in the beginning the decision is programmed and it is usually
carried on without change.

•

Impulse Products: Purchase of these is unplanned and impulsive. Usually
when the consumer is buying other products, he buys these spontaneously for

e.g. Magazines, toffees and chocolates. Usually these products are located
where they can be easily noticed.
•

Emergency products: Purchase of these products is done in an emergency as
a result of urgent and compelling needs. Often a consumer pays more for these.

For example while travelling if someone has forgotten his toothbrush or shaving kit;
he will buy it at the available price.
b. Shopping products: These are less frequently purchased and the customer
carefully checks suitability, quality, price and style. He spends much more time and
effort in gathering information and making comparisons. E.g. furniture, clothing and
used cars.
c. Specialty products: These are consumer goods with unique characteristics /
brand identification for which a significant group of buyers is willing to make a
special purchase effort. For example, Mitsubishi Lancer, Ray ban glasses. d.
Unsought product: These are products that potential buyers do not know exist or do
not yet want .For example Life Insurance, a Lawyers services in contesting a Will.
The above product decisions are very important to ensure the sale of products. A
product has both tangible and intangible components. While buying a product, the
customer does not merely look for the physical product, but a bundle of
satisfaction. Thus the impact that any product has upon a buyer goes well beyond
its obvious characteristics. There is a psychological dimension to all customer
purchases; what a customer thinks about a product is influenced by far more than
the product itself. For example, the buyer of an air conditioner is not purchasing
cooling machine only. He looks for attractive colour and design, durability, low
noise, quick cooling, etc. These influencing factors must be considered by the small
firms to meet the requirements of different kinds of customers.
2. Price:
The second element is the price, which affects the volume of sales. It is one of the
most difficult tasks of the marketing manager to fix the right price. The variables
that significantly influence the price of a product are: demand of the product, cost,
competition and government regulation. The product mix includes: determination of
unit price of the product, pricing policies and strategies, discounts and level of

margins, credit policy, terms of delivery, payment, etc. Pricing decisions have direct
influence on the sales volume and profits of the firm. Price, therefore, is an
important element of the marketing mix. Right price can be determined through
pricing research and by adopting test-marketing techniques.
Small firms should think of pricing as a method whereby prices are set with regard
to costs, profit targets, competition and the perceived value of products. Because of
their simplicity, cost-plus-pricing are attractive to small businesses, though this is
not the only mode of pricing utilized by small firms. For example, the profit margin
in the cost-plus approach may well be fixed after examining both the nature of the
market and the competitor activity within it. It is a mistake for small firms to rely
wholly on cost-plus, but very often small firms do that to the detriment of profits
and market share.
The pricing policies mainly followed by the small firms are:
•

Competitive pricing: This method is used when the market is highly
competitive and the product is not differentiated significantly from the
competitor’s products.

•

Skimming-the-cream pricing: Under this pricing policy, higher prices are
charged during the initial stages of the introduction of a new product. The aim is
to recover the initial investment quickly. This policy is quite effective when the
demand for a product is likely to be more inelastic with respect to price in its
early stages; to segment the market into segments that differ in price elasticity
of demand and to restrict the demand to a level, which a firm can easily meet.

•

Penetration pricing: Under this policy, prices are fixed below the competitive
level to obtain a larger share of the market. Penetration pricing is likely to be
more successful when the product has a highly elastic demand; the production is
carried out on a large scale to achieve low cost of production per unit; and there
is strong competition in the market.

3. Promotion:
Promotion refers to the various activities undertaken by the enterprise to
communicate and promote its products to the target market. The different methods

of promoting a product are through advertisement, personal selling, sales
promotion and publicity.
4. Place or Physical Distribution:
This is another key marketing mix tool, which stands for the various activities the
company undertakes to make the product available to target customers. Place mix
or delivery mix is the physical distribution of products at the right time and at the
right place. It refers to finding out the best means of selling, sources of selling
(wholesaler, retailers, and agents), inventory control, storage facility, location,
warehousing, transportation, etc. This includes decisions about the channels of
distribution, which make the product available to target customers at the right
time, at the right place and at the right price. By selecting wrong distribution
channels or by using the ones it has traditionally used, a small firm could be
depriving it of new market opportunities. In a situation where a small firm has only
one primary product, the general rise and fall of sales will lead to a rise and fall of
the firm, unless the firm learns to consistently adjust its marketing mix to match
consumer demand.
A marketing mix must be consistent for any product. Pricing, for example, must be
consistent with packaging and perceived product quality. If one of these is not in
line with others, then sales might suffer as a consequence. A manager selecting a
marketing mix is like a cook or chef preparing meal. Each knows through
experience that there is no ‘one best way’ to mix the ingredients. Different
combinations may be used depending upon one’s needs and objectives. In the
marketing as in cooking, there is no standard formula for a successful combination
of ingredients. Marketing mixes vary from company to company and from situation
to situation. The right marketing mix is important for any product to have a long life
cycle.

Understanding the product life cycle
Every product passes through four stages in its life namely, introduction, growth,
maturity and decline. The concept of Product Life Cycle (PLC) highlights that sooner
or later all products die and that if an entrepreneur wishes to sustain its revenues,

he must replace the declining products with the new ones. With the product passing
through different stages the small scale entrepreneur faces varying challenges,
opportunities and problems. Smaller businesses have a good reputation for
innovation. Their greatest advantage is the speed at which they can respond to the
demands of the market, but only if they understand the market.
Every firm makes sales forecasts during introduction, growth, and maturity stages
of the PLC. To achieve the sales target, it formulates promotional, pricing and
distribution policies. Thus the concept of PLC facilitates integrated marketing
policies relating to product, price, promotion and distribution.
The advantages of forecasting the life cycle of a product to a firm are as follows:
1. When the PLC is predictable, the entrepreneur must be cautious in taking
advance steps before the decline stage, by adopting product modification,
pricing strategies, distinctive style, quality change, etc.
2. The firm can prepare an effective product plan by knowing the PLC of a product.
3. The entrepreneur can find new uses of the product for the expansion of market
during growth stage and for extending the maturity stage.
4. The entrepreneur can adopt latest technological changes to improve the product
quality, features and design.
STAGES IN PRODUCT LIFE CYCLE
The product moves through the four stages namely, introduction, growth, maturity
and decline. As the product moves through different stages of its life cycle, sales
volume and profitability change from stage to stage as shown in the figure below.
The entrepreneur’s emphasis on the marketing mix elements also undergoes
substantial changes from stage to stage. A brief discussion of the marketing
strategies in different stages of the PLC is given below:

Stages in Product Life Cycle
Introduction:
The first stage of a product life cycle is the introduction or pioneering stage. Under
this state the fixed costs of marketing and production will be high, competition is
almost non-existent, markets are limited and the product is not known much. Prices
are relatively high because of small scale of production, technological problems and
heavy promotional expenditure. Profits are usually non-existent as heavy expenses
are incurred for introducing the product in the market. To introduce the product
successfully, the following strategies may be adopted:
a. Advertisement and publicity of the product. ‘Money back’ guarantee may be
given to stimulate the people try the product.
b. Attractive gift to customers as an ‘introductory offer’.
c. Attractive discount to dealers.
d. Higher price of product to earn more profit during the initial stages.

Growth:
The sales as well as the profits increase rapidly as the product is accepted in the
market. The promotional expenses remain high although they tend to fall as a ratio
to sales volume. Quite often, smaller firms move into the market during the growth
phase.

With their flexibility they can move very quickly and capture a valuable part of the
market without the huge investment risks of the development phase. In this stage,
the competition increases and distribution is greatly widened. The marketing
management focuses its attention on improving the market share by deeper
penetration into the existing markets and entry into new markets. Sometimes
major improvements also take place in the product during this stage.
The following strategies are followed during the growth stage:
a. The product is advertised heavily to stimulate sale.
b. New versions of the product are introduced to cater to the requirements of
different types of customers.
c. The channels of distribution are strengthened so that the product is easily
available wherever required.
d. Brand image of the product is created through promotional activities.
e. Price of the product is competitive.
f. There is greater emphasis on customer service.

Maturity:
The product enters into maturity stage as competition intensifies further and
market gets stabilized. There is saturation in the market as there is no possibility of
sales growth. The product has been accepted by most of the potential buyers.
Profits come down because of stiff competition and marketing expenditures rise.
The prices are decreased because of competition and innovations in technology.
This stage may last for a longer period as in the case of many products with longrun demand characteristics.
But sooner or later, demand of the product starts declining as new products are
introduced in the market. Product differentiation, identification of new segments
and product improvement are emphasized during this stage.
In order to lengthen the period of maturity stage, the following strategies may be
adopted:

a. Product may be differentiated from the competitive products and brand image
may be emphasized more.
b. The warranty period may be extended.
c. Reusable packaging may be introduced.
d. New markets may be developed.
e. New uses of the product may be developed.

Decline:
This stage is characterized by either the product’s gradual displacement by some
new products or change in consumer buying behaviour. The sales fall down sharply
and the expenditure on promotion has to be cut down drastically. The decline may
be rapid with the product soon passing out of market or slow if new uses of the
product are found. Profits are much smaller and companies need to assess their
investment policies, looking towards investing in newer and more profitable product
lines.
As far as possible, attempts should be made to avoid the decline stage. But if it has
started, the following strategies may be useful:
•

The promotion of the product should be selective. Wasteful advertising should
be avoided.

•

The product model may be abandoned and all the good features may be
retained in the new model of the product.

•

Economical packaging should be introduced to revive the product.

•

The manufacturer may seek merger with a strong firm.

Marketing limitations for small units
All types of business enterprises face marketing problems, but these problems are
more severe in case of small scale units because of lack of knowledge, adequate

funds and lack of experience. Some of the marketing problems commonly faced by
the small scale entrepreneurs in India are:
a. Competition from large scale sector: Because of scarcity of resources, small
entrepreneurs usually use inferior technology. As a result their products are not
standardized. The obsolete technology used by them gets translated into inferior
quality of products.
b. Lack of marketing knowledge: Most of the small scale entrepreneurs are not
highly educated or professionally qualified to have knowledge of marketing
concept and strategy. Their lack of expertise further inhibits their understanding
of the prevailing trends in the market.
c. Lack of sales promotion: Small units lack the resources and knowledge for
effective sales promotion. Large scale units mostly have well-known branded
names. They also have huge amount of resources to spend on advertisement
and other sales promotion tools. Small scale units, on the other hand, have to
pay a heavy commission to dealers for their selling efforts, which reduce profits
margins.
d. Weak bargaining power: At the time of purchase of inputs, large scale
entrepreneurs manage to get huge discounts and credit. Such facilities are not
available to small units.
e. Product quality: It is costly and difficult for a small unit to have quality testing
and evaluating equipment.
f. Credit sales: The small scale enterprise is invariably called upon to sell on
credit.
However, when it comes to purchasing inputs, they are denied liberal credit
facilities. As a result, they have to borrow excessive working capital than actually
needed. This increases the general cost of production and prices, making it noncompetitive.

8. NEGOTIATION SKILLS
Do you have what it takes to be a successful negotiator? During negotiations
the negotiator will be looking for certain return, exit strategies and other conditions
based on how he or she values the potential of your opportunity. At the same time,
you'll be looking for certain terms and conditions that you need to maintain control
of your business.
Because you and the opposer will have different points of view, skirmishes are
likely to occur during negotiations. But if you deal effectively with these differences
you can influence the results of the negotiation to get what you want and reach an
agreement that's mutually beneficial to you and the opposer.
There are a number of outcomes that could occur as a result of negotiations.
Depending on how you address the negotiations, you will reach one of the following
outcomes.
Win-Win.
Both parties achieve their goals and are satisfied with the outcome. For
example, both you and the opposer are happy with the terms of the
negotiation contract.
Win-Lose.
One party achieves the goal at the expense of the other party. For example,
the opposer is happy with the terms of the contract, but you believe the
opposer will have too much control of your business.
Lose-Lose.
Both parties are dissatisfied with the terms of the negotiated contract. For
example, you feel that the opposer is demanding too high a return, and the
opposer feels that your valuation of your goodwill is exaggerated. The two of
you cannot agree on these points, but they are the only items that are
preventing you from signing the deal, so you leave them in and close the
deal.
As you want to build a long, prosperous relationship with the opposer, you should
aim for a win-win agreement so that both parties feel that their needs have been
met.

Become a Better Negotiator
The essence of negotiation is dealing with differences between two or more parties.
The final result of any negotiation must be an agreement. This can be a mutually
beneficial solution, an agreement to disagree or something in between. Both parties
must deal with the differences at hand; these differences must be communicated
with understanding of the other's points of view and with a logical, open-minded
approach to conflict resolution.
Typically a successful negotiator is a strong communicator. It's someone who's
willing to do whatever it takes to build a positive business relationship. It's
someone who's prepared to make compromises to achieve a larger, more creative
and mutually agreeable goal. To be a good negotiator:
•

Focus on Building a Healthy Business Relationship

•

Communicate Effectively

•

Handle Conflict Effectively

•

Be Flexible and Creative

•

Understand Power and Use It Effectively

•

Disclose Information Effectively

•

Approach Negotiations Logically

Focus on Building a Healthy Business Relationship
Focusing on a positive healthy business relationship helps you work toward a winwin agreement. By knowing that you're in it for the long haul, you may want to be
more flexible, open and understanding. You should listen more effectively, seek to
understand the opposer's viewpoints and adopt approaches that are conducive to a
win-win agreement.
Consider adopting some of the following approaches.
•

Use positive negotiation tactics.

•

Clarify expectations.

•

Separate people from the issues.

•

Focus on interests.

•

Create solutions that are beneficial to both.

•

Use common ways to calculate financial and market projections.

Communicate Effectively
Communication is probably one of the most important elements of the negotiation
process. It helps you build trust, ease tension and understand the opposer.
Here are some useful tips that will help you communicate better.
•

Encourage dialogue.

•

Use your voice effectively.

•

Deal with non-verbals.

•

Listen effectively.

•

Get your point across in writing.

Sometimes you need to put yourself in the other person's shoes. By trying to see
things from the other's perspective, you'll gain an awareness of what issues are
important to the other person and why.
Handle Conflict Effectively
Conflict will inevitably be part of the negotiation process as you and the opposer
have different points of view, goals and interests. To reach a win-win agreement,
you need to address conflict in a constructive way.
Being patient, handling stress and controlling your emotions are essential to
successful negotiations. You should have a high tolerance for frustration and take
whatever time is necessary to reach an agreement. Long negotiations, tedious
processes, conflict and unexpected events will increase your stress level. Keep your
emotions under control. It's healthy to express how you feel, but don't let your
emotions cloud your judgment or negatively affect your business relationship with
the opposer.

Be Flexible and Creative
You should seek creative alternatives that benefit both the opposer and you. If you
reach a roadblock, think "what else?" and you may be able to unleash previously
unexplored possibilities. Be flexible; don't reject the opposer's alternatives too
quickly. Avoid the desire to get everything and never give in. Admit that you don't
know something or that you were wrong. More specifically, the opposer's response
to your investment proposal and your response to the term sheet are the first
negotiation step. Use the term sheet as a guide, not a step-by-step list over which
to haggle.
Understand Power and Use It Effectively
Even though you might perceive opposer's as powerful because they control the
financing, you also have power. Power can come from a variety of sources, such as:
•

having a second-best option if you can't reach a deal with the opposer;

•

seeking to establish a two-way communication;

•

respecting the opposer;

•

probing for the reasons behind the opposer's position;

•

looking for alternatives that benefit you both; and

•

using an agreed upon method for assessing the value of the investment
proposal's elements.

Don't place too much emphasis on only one or two of those sources of power. You
should strive to have a good balance of each.
Disclose Information Effectively
When and how information is disclosed can make a difference in the results of a
negotiation. Essentially there are two main approaches to disclosing information.
Blurting It All out Reduces Your Credibility
The first approach consists of telling everything without any interaction or pauses.
The fact that you're providing so much information when the opposer spent little

effort asking for it might seem suspicious and reduce the credibility of your
information.
Disclosing Bit by Bit Increases Your Credibility
The second approach involves more interaction with the opposer. In fact, you
disclose information a few bits at a time. Because opposer's sense that they control
the flow of the information, they may be more confident about the reliability of the
information. Disclosure should be a two-way, not a one-way, process.
Be open to pauses in the conversation or silences.

Approach Negotiations Logically
Every issue needs to be discussed. There are two basic approaches you may choose
to take.
The first approach consists of addressing the easy points first to build momentum.
It's usually easier to start the negotiations by reaching an agreement on minor
issues.
The second approach consists of going over issues that are more important to both
parties and then using minor issues to sweeten the deal. If you decide to use this
approach, be aware of the way you present the issues on which you strongly
disagree. In this case it may be appropriate to start by going over past meetings,
conversations, resolutions and submitted documents. This would serve to bring the
proceedings up to the present. It would also enable you and the opposer to explain
the situation with your respective perspectives and express how you feel about
them.

Use Conflict to Your Advantage
Conflict that isn't handled effectively is one of the biggest deal breakers within the
investment process. During negotiations, parties have different facts (e.g. one party
is holding back information from the other), different goals (e.g. both parties seek
competing outcomes for exit strategies) or even different values (the opposer

wants more control of the business than the entrepreneur is willing to give up). This
combination often results in conflict.
Conflict is an essential, healthy part of the investment process. You can prepare for
it and use it to your advantage to prove your ability as a competent businessperson
and to ensure that the opposer is someone you want as a partner.
Resolving Conflict Can Make You Look Good
Some conflict will be dealt with quickly and easily. By solving problems during
negotiations, you'll have proved your creativity and communication skills, as well as
your ability to develop mutually agreeable business relationships. The opposer
should be impressed with the application of your management capabilities.
Inability to Resolve Conflict Can Be a Valuable Lesson
Some conflict will result in irreconcilable differences between you and the opposer.
It may not be obvious, but this scenario is critical to your getting the best deal
possible. Let's say you hit a brick wall with your opposer during negotiations. You
both strongly disagree with each other and, based on what you've just experienced
with this particular opposer, you decide that you can never form a positive working
relationship. In this case, the presence of conflict has highlighted your mutual
incompatibility before you are business partners. It might be time to walk away
from the table. It's better to find out these facts before you both sign a legally
binding agreement.
Other Positive Outcomes
The word conflict stirs up images of people embroiled in an argument with tensions
running high. Conflict makes us uncomfortable, and often we shy away from a
conflict to avoid exposure to certain negative behaviours like anger and stress. By
dealing effectively with conflict, some positive results can occur.
•

Different points of view are expressed, increasing the likelihood of reaching a
high-quality decision. This is important because weaker alternatives will be
discussed and rejected for valid reasons.

•

Problem-solving skills can be enhanced. The participants are encouraged to
explore various alternatives.

•

Critical issues are discussed that might not have been. If everyone agrees all the
time, then group members start to believe that they can't fail. They don't take
the time to evaluate strategies and may make unnecessarily risky decisions.

Understand Conflict Resolution Styles
Understanding how people deal with conflict may help you see it coming and handle
it more effectively. There are several typical styles, but most people rely on one
particular style out of habit. Often, too, we may unconsciously react very negatively
to another style just because it isn't our own preferred approach.
Be careful about trying to pigeonhole the other person into one style during a
negotiation. The way an individual addresses conflict may change based on the
situation at hand. And your reactions and behaviour may also influence the other
person to adopt a different style.
Examine Your Style and Reactions
Look over the following styles of handling conflict. Can you identify your own
preferred approach? Of the approaches you don't usually take, which ones make
you uncomfortable? If an opposer adopts one of those styles, how will you handle
your negative reactions? What will you do to exert a positive influence on the
situation?
Avoid
(Run away.) You completely withdraw from the conflict, as if it doesn't exist.
Accommodate
(I give up, let's do it your way.) You put aside your goals and basically give in,
although inside you are frustrated and angry.
Force
(My way or the highway.) You force your point until the other party eventually gives
up.
Compromise
(Meet you in the middle.) You give up something and so does the opposer, but
neither of you is totally satisfied.

Collaborate
(Let's do it together.) You and the opposer work together to find a solution that
satisfies both of you.
Use a Structured Approach
A structured approach to conflict resolution can help you reach a win-win
agreement in your negotiations. The following approach is simple, easy to follow
and logical. You should apply it during negotiations when the situation arises. It will
instill confidence in the opposer that you are a businessperson committed to
building collaborative solutions.
Like any approach, the following one is designed to be a guideline. Adapt it as you
see fit. Apply it not only during negotiations but also in your daily operations.
The diagram below shows this five-stage approach:

Open
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The Five-Stage Approach
Open Discussion of Problems
During this stage, both parties should feel free to express any concerns that they
have, without fear of being ridiculed or judged. You can't expect to deal with your
concerns if you don't discuss them, regardless of relative importance. Communicate
fully. This approach can be a long process.
Remember that you're setting the tone for any future meetings or transactions, so
you want to establish an environment of openness and honesty. This will also
facilitate trust building with the opposer.

Identify Differences
Imagine if a deal fell through because you and the opposer thought you had
incompatible goals but, in reality, you didn't. That's why it's so important to

separate real from perceived differences in opinion. Be prepared to explain the
rationale behind your demands so that you and the opposer can determine if you
have different interests (a true conflict) or just different ways of getting to the
same result (perceived conflict).
Conflict arises from a difference in opinion or values. The cornerstone of dealing
with conflict is understanding the gaps between your desires and those of the
opposer. You need to do this before you can bridge these gaps.
Build Understanding for Point of View
You need to gain an understanding of the opposer's needs and ensure the opposer
understands your point of view. Conflict resolution techniques that focus on positive
outcomes of conflict may help you approach the issue from a more workable angle.
Here are some intervention techniques that you can use.
•

Try to understand the other person's point of view. Listen to the opposer
without trying to think of what you'll say next. Focus on the opposer, giving your
full attention.

•

Acknowledge that the opposer has a point of view. Do this even if you
disagree with it.

•

Use open body language. (Maintain eye contact, nod in agreement.)
Physically show your willingness to be reasonable and open to discussion.
Whether you're listening or speaking, you're still communicating silently with the
opposer through your body language. Your audience responds more to what
your body is doing than to what you are saying so try to synchronise your
actions with your words. Together they can transmit your message much more
clearly than each one can individually.

•

Initially focus on points where you and the opposer agree. That way you
won't waste time discussing those points. Tell the opposer which points you
agree with and why. Ask the opposer to repeat the process for you.

Reduce Defensiveness
When someone triggers one of our emotional "hot buttons", our instinctive
response is to defend ourselves by counterattacking. When we're defensive, it's

difficult to see the situation objectively — our logic is clouded by our emotions. This
can create a vicious cycle of increasingly hostile exchanges with one party trying to
outdo the other.
Defensiveness can be detrimental to the relationship because the focus switches
from common goals to individual interests. There are several ways you can break
the cycle of defensiveness.
1. Disengage - Back off for a bit.
2. Empathize - Express an understanding for the other side's view.
3. Inquire- Ask questions focusing on the situation, not on the people involved.
4. Disclose - Use "I" statements to tell the other party how you interpret things.
5. Depersonalize - Separate your identity from your tasks/work
When challenged during negotiations, you'll probably feel personally attacked. Many
of the issues causing a difference of opinion were based on your earlier business
decisions; the same ones that you thought were brilliant at the time. Don't take
things personally. Minimise your defensiveness. Ensure that you don't lose your
cool, and keep focused on your goal: successfully negotiating an investment deal.

Begin Mutual Problem Solving
The binding thread for all the conflict management techniques is trust. If you have
a good relationship with the opposer, both of you will want to work toward a
mutually beneficial agreement. You'll likely feel more comfortable using some of the
strategies mentioned in this Step, like effective listening and open body language,
in order to achieve total understanding. Most of this adaptation will be done
subconsciously
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Capabilities Check
The negotiation stage is key to the future well-being of your business and to
your ongoing relationship with the opposer. Make sure your skills are top-notch
in this area, and if you feel uncertain about some of your capabilities, consider
retaining an expert to guide and support you during the give and take of
negotiations.

Negotiating Capabilities Check
A = Highly Capable B = Need Some Assistance C = Need Expert Help

Can You...

Communicate effectively?

Remain flexible and creative in pressure situations?

Recognise where your power lies and use it effectively?

Disclose information selectively to make the most of it?

Remain logical even though emotions may be running high?

Handle conflict effectively?

Use a structured approach to prepare for and manage the
negotiation process?

Use your understanding of conflict styles positively?

Rate
Yourself

