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1. INTRODUCTION

1.1.Biodegradable Plastics
1.1.1. Properties

1.1.2.Applications

1.2.Type of Biodegradable Plastics

1.3.Biodegradable Vs. Compostable

1.4.Bio-Based Plastics
1.4.1.Applications

1.4.2.Benefits of Bioplastics

1.5.Renewable Resources
1.5.1.Natural Polymers

1.5.2.Polysaccharides (Carbohydrates)

1.5.3. Proteins

1.5.4. Lignin
1.5.5. Natural Rubber

1.6.Other Biogenic Materials
1.6.1. Plant Oils

1.6.2. Monomers

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

2.THE BIODEGRADABLE PLASTICS INDUSTRY

2.1. Applications

2.2.Economic and Social Development

2.3.Impact Factors on Bioplastic Demand

2.4.Specific Options for the Development of Bioplastics
2.4.1.Mobilizing Resources for Research and Development

2.4.2.Supporting Scaling Up Activities

2.4.3.Investing in Demonstrator Facilities

2.4.4.Alternative Uses for Feedstock

2.4.5.Agricultural Land Productivity

2.4.6.Alternative Cropping Systems

2.4.7.Public Procurement

2.4.8. Quotas

2.4.9.Subsidies and Taxes

2.4.10.Standards, Labels, and Consumer Awareness
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3.BIODEGRADABLE PLASTICS —DEVELOPMENTS AND 

ENVIRONMENTAL IMPACTS

3.1.Biodegradable
3.1.1.The ASTM Defines ‘Biodegradable’ as

3.2. Compostable
3.2.1.‘Compostable’ is Defined by the ASTM as

3.2.2.Hydro-biodegradable and Photo-biodegradable

3.2.3.Bio-erodable

3.3.Biodegradable Starch-based Polymers
3.3.1.Thermoplastic Starch Products

3.3.2.Starch Synthetic Aliphatic Polyester Blends

3.3.3.Starch and PBS/PBSA Polyester Blends

3.3.4.Starch-PVOH Blends
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3.4.Biodegradable Polyesters
3.4.1.PHA (Naturally Produced) Polyesters

3.4.2.PHBH (Naturally Produced) Polyesters

3.4.3.PLA (Renewable Resource) Polyesters

3.4.4.PCL (Synthetic Aliphatic) Polyesters

3.4.5.PBS (Synthetic Aliphatic) Polyesters

3.4.6.AAC Copolyesters

3.4.7.Modified PET

3.5.Other Degradable Polymers

3.6.Water Soluble Polymers
3.6.1.Polyvinyl Alcohol (PVOH)

3.6.2.Ethylene Vinyl Alcohol (EVOH)

3.7.Controlled Degradation Additive Masterbatches

3.8.Emerging Application Areas in Australia

3.9. Coated Paper

3.10.Agricultural Mulch Film
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3.11.Shopping Bags

3.12.Food Waste Film and Bags

3.13.Consumer Packaging Materials

3.14.Landfill Cover Film

3.15.Other Applications

3.16.Standards and Test Methods

3.17.Biodegradation Standards and Tests
3.17.1.American Society for Testing and Materials

3.17.2.ASTM D5338-93 (Composting)

3.17.3.ASTM D5209-91 (Aerobic, Sewer Sludge)

3.17.4.ASTM D5210-92 (Anaerobic, Sewage Sludge)

3.17.5.ASTM D5511-94 (High-solids Anaerobic Digestion)

3.17.6.ASTM Tests for Specific Disposal Environments

3.17.7.International Standards Research

3.17.8.International Standards Organisation

3.17.9.European Committee for Normalisation

3.17.10.‘OK Compost’ Certification and Logo
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3.17.11.Compost Toxicity Tests

3.17.12.Plant Phytotoxicity Testing

3.17.13.Animal Toxicity Test

3.17.14.Difference Between Standards for Biodegradation

3.17.15.Development of Australian Standards

3.17.16.Disposal Environments

3.17.17.Composting Facilities and Soil Burial

3.17.18.Key Factors Defining Compostability

3.17.19.Physical Persistence

3.17.20.Chemical Persistence

3.17.21. Toxicity

3.17.22.Effect on Quality of Compost

3.17.23.Anaerobic Digestion

3.17.24.Waste Water Treatment Plants

3.17.25.Reprocessing Facilities

3.17.26. Landfills

3.17.27.Marine and Freshwater Environments

3.17.28. Litter
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3.18.Plastics Sorting and Reprocessing
3.18.1. Key Issues

3.18.2.Recyclable Plastics Sorting Considerations

3.18.3.Reprocessing Considerations

3.18.4.Polyolefin Reprocessing

3.18.5.Polyethylene Reprocessing

3.19.Potential Positive Environment Impacts
3.19.1.Composting

3.19.2.Landfill Degradation

3.19.3.Energy Use

3.19.4.Greenhouse Gas Emissions

3.20.Potential Negative Enviornment Impact
3.20.1.Pollution of Aquatic Environments

3.20.1.1.Increased Aquatic BOD

3.20.1.2.Water Transportable Degradation Products

3.20.1.3.Risk to Marine Species

http://www.entrepreneurindia.co/


www.entrepreneurindia.co

3.20.2. Litter

3.20.3.Compost Toxicity

3.20.4.Recalcitrant Residues

3.20.4.1.Aromatic Compounds

3.20.5.Addigtives and Modifiers

3.20.5.1.Isocyanate Coupling Agents

3.20.5.2.Plasticisers

3.20.5.3. Fillers

3.20.5.4.Catalyst Residues

3.20.6.Prodegradants and Other Additives

3.20.7.Source of Raw Materials

3.21.Development of Australian Standards and Testing
3.21.1.Life-Cycle Assessment

3.21.2.Minimisation of Impact on Reprocessing

3.21.3.Determination of Appropriate Disposal Environments

3.21.4. Education

3.22. Conclusions
3.22.1.Identify standards and test methods for biodegradable plastics in Australia

3.23. Appendix A
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4.BIOPLASTIC CARRY BAGS

4.1.A Climate-Friendly Brand

4.2.Main Applications

4.3.Reduce CO2 Emission with Bioplastics

4.4.Which Biobag to Choose?

4.5.Types of Bio Bag

4.6.Bio-Recyclable Bags can be Used to Create New Bags

4.7.Bio-Recyclable Bags do not Pollute the Recycling Process

4.8.Bio-Compostable Bags Break Down into Humus
4.8.1.Polyethylene (PE)

4.8.2.Polylactic Acid (PLA)

4.8.3.Thermoplastic Starch (TPS)

4.9. Bioplastics
4.9.1.Manufacturing Process

4.9.2.Recyclability of Plastic Materials

4.9.3.How Recycling Improvements Affect the Manufacturer
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5. BIO-PET
5.1.Bio-PET as a Replacement for Virgin PET

5.2.Biodegradable Plastics

5.3.Biopolymer Plastic

5.4.Why is Bio-based Polyester Important?

5.5.The Benefits of Biopolymer Bottles

5.6.Biopolymer Bottle Types

5.7.Bottle-to-bottle Recycling

6.BIO PLASTIC DRINKING STRAWS
6.1.Types of Biodegradable Plastic Straws

6.1.1. Wheat Straws

6.1.2. Bamboo Straws

6.1.3.The Truth of Sugarcane Bagasse 

6.1.4. Rice Straw

6.2.Technology Process
6.2.1.Pulp Bleaching Process

6.2.2.Pulp Washing Process

6.2.3.Pulp Cooking Process

6.2.4.Chemi-Mechanical Pulping
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7.FOOD PACKAGING APPLICATIONS

7.1.Biobased Packaging Materials

7.2.Polymers Produced from Biomass

7.3.Polymers from Bio-derived Monomers

7.4.Polymers Produced from Micro-Organisms

7.5.Properties of Packaging Materials
7.5.1.Gas Barrier Properties

7.5.2.Moisture Barrier Properties

7.5.3.Mechanical and Thermal Properties

7.6.Biodegradability
7.6.1.Packaging Products from Bio based 

Materials

8.POLYVINYL MODIFIED GUAR-GUM BIOPLASTICS

8.1. Introduction

8.2.Modification of Guar Gum

8.3.Derivatization of Functional Groups

8.4.PVS Modified Guar Gum

8.5.Characterization
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9.CORN AND RICE STARCH-BASED BIO-PLASTICS

9.1. Introduction

9.2.Materials and Methods

9.3.Extraction of Starch

9.4.Preparation of Bioplastics Film

9.5.Characterization
9.5.1.Tensile Test

9.5.2.Thickness Measurement

9.5.3.Test for Moisture Content

9.5.4.Water Solubility Test

9.5.5.Water Contact Angle Measurement

9.5.6.Biodegradability Test

9.5.7.Scanning Electron Microscopy (SEM)

9.5.8.Thermogravimetric Analysis

9.5.9.Sealing Properties of Bioplastics
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10.BIOPLASTICS PROCESSING OF DRY INGREDIENTS

10.1. Introduction
10.1.1.Ingredient Properties Affecting Feedrates and Dry Ingredients Handling

10.1.2.Storage Hoppers and Ingredient Activation

10.1.3.Volumetric Feeders

10.1.4.Vibrating Tray Feeders

10.1.5. Belt Feeders

10.1.6.Loss-in-Weight Feeders

10.2.Start with a Traditional Feeding Device, Example a Screw Feeder

11.BIOPLASTICS – END-OF-LIFE OPTIONS

11.1. Recycling
11.1.1.Mechanical Recycling of Bioplastics

11.2.Renewable Energy Recovery (incineration)

11.3.Feedstock Recovery or Chemical Recycling

11.4.Compost/Biodegradation
11.4.1.Biodegradable

11.5.Anaerobic Digestion
11.5.1.Energy Recovery

11.6.Communicating End-of-Life Options
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12. CASSAVA BAGS

12.1.Manufacturing Process

12.2.Types of Cassava BagS

13.PLASTICS FROM POTATO WASTE

13.1. Begin Insert

13.2.Plastics From Potato Waste

13.3.Starch to Glucose to Lactic Acid

13.4.Lactic Acid into Plastic

13.5.Potential Markets

14.BIODEGRADABLE SYNTHETIC POLYMERS

14.1.Formula of the Product

14.2. Introduction

14.3.Objective of the Present Invention

14.4.Preferred Embodiments

14.5. Claims

14.6. Conclusion
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15.BIODEGRADABLE PLASTICS FROM RENEWABLE SOURCES

15.1. Analysis

15.2.Plastics and the Environment

15.3.The Move to Renewable Sources

15.4.Extending the Recycling Loop

15.5.Biopolymers, Conventional Plastics and Biodegradable 

Plastics 

15.6.The Plastics Sector

15.7. Packaging

15.8.Plastic Films

15.9.Structure of the Business

15.10.Recent Developments

15.11.Biodegradability and Compostability

15.12.Challenges Ahead
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16.BIODEGRADABLE PLASTICS FROM WHEAT STARCH AND

POLYLACTIC ACID (PLA)

16.1.Introduction and Background

16.2.Results from Previous Funding

16.3.Rational and Significance

16.4.Procedures/Methodology

16.5.Other Related Works

17.STARCH BASED BIODEGRADABLE PLASTICS

17.1.Introduction

17.2.Technology Commercialization Model
17.2.1.Application of Technology Commercialization Model

17.3.Starch-based Biodegradable Plastics –

Commercialization Case Studies

17.4. Conclusion
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18.BIO-NANOCOMPOSITES FOR PACKAGING APPLICATIONS

18.1.Structure of Nano Composites Based on Natural Nano Fillers
18.1.1.Layered Silicate Filled Nano Composites

18.1.2.Cellulose Nanoparticles Filled Nano Composites

18.1.3.Starch Nano Crystals Filled Nano Composites

18.2.Properties of Bio-Nano Composites
18.2.1.PLA Based Bio-Nano Composites

18.2.2.Mechanical Properties

18.2.3.Barrier Properties

18.3.Starch Based Nano Composites
18.3.1.Elaboration Processes

18.3.2.Effect of the Surfactant and Plasticizer on the Structure

18.3.3.Mechanical Properties

18.4.Optical Properties

18.5.PHA Based Bio-Nano Composites

18.6.Proteins Based Nanocomposites
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19.POLYHYDROXYALKANOATES (PHAS)

19.1.What are the General Characteristics of PHAs?

19.2.What are the Benefits of Bioplastics and PHAs in Particular?

19.3.What Applications have Utilized or can Utilize PHAs?

19.4.Materials and Methods
19.4.1.Reagents Preparation

19.4.2.Media Preparation

19.4.3.Sample Collection

19.4.4.Waste Collection

19.4.5.Isolation and Screening

19.4.6.Submerged Fermentation for PHA Production

19.4.7.Extraction of PHA Produced during Fermentation

19.4.8.Quantification of Produced PHA

19.4.9.Characterization of the Extracted PHA by FTIR

19.4.10.Molecular Identification of the Most Efficient PHA Producing Strain

19.4.11.Optimization of Cultural Conditions

19.4.12.PHA Film Preparation

19.4.13.Statistical Analysis
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20.POLYLACTIC ACID (PLA)

20.1.Introduction
20.1.1. PLA Film

20.1.2.PLA Trays and Other Thermoformed Products

20.1.3.PLA Bottles

20.1.4.Other Packaging Products

20.2.(Biodegradable) Starch based Plastics
20.2.1.Starch based Films

20.2.2.Starch based Trays and Other Thermoformed Products

20.2.3.Other Packaging Products

20.3.Cellophane Films

20.4.Biodegradable (and bio-based) Polyesters
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20.4.2.Trays and Other Thermoformed Products

20.4.3.Other Packaging Products
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21.BIODEGRADABLE TABLEWARE

21.1.Sugarcane Bagasse
21.1.1.Characteristics

21.1.2.Advantages

21.1.3.Manufacturing Process

21.2.Cornstarch Tableware
21.2.1.Advantages
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21.3.2.Making Disposable Bamboo Tableware
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21.3.4. Benefits
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The detailed project report covers all aspect of business, from analyzing

the market, confirming availability of various necessities such as

Manufacturing Plant, Detailed Project Report, Profile, Business Plan,

Industry Trends, Market Research, Survey, Manufacturing Process,

Machinery, Raw Materials, Feasibility Study, Investment Opportunities,

Cost and Revenue, Plant Economics, Production Schedule,

www.entrepreneurindia.cowww.niir.org
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Working Capital Requirement, uses and applications, Plant

Layout, Project Financials, Process Flow Sheet, Cost of Project,

Projected Balance Sheets, Profitability Ratios, Break Even

Analysis. The DPR (Detailed Project Report) is formulated by

highly accomplished and experienced consultants and the

market research and analysis are supported by a panel of experts

and digitalized data bank.

We at NPCS, through our reliable expertise in the project

consultancy and market research field, have demystified the

situation by putting forward the emerging business opportunity

in India along with its business prospects……Read more

www.niir.org

http://www.entrepreneurindia.co/
https://www.entrepreneurindia.co/complete-project-list
http://www.niir.org/


www.entrepreneurindia.cowww.niir.org

Free Instant Online Project Identification and Selection Service

Our Team has simplified the process for you by providing a "Free

Instant Online Project Identification & Selection" search facility to

identify projects based on multiple search parameters related to

project costs namely: Plant & Machinery Cost, Total Capital

Investment, Cost of the project, Rate of Return% (ROR) and Break

Even Point % (BEP). You can sort the projects on the basis of

mentioned pointers and identify a suitable project matching your

investment requisites……Read more

http://www.entrepreneurindia.co/
http://www.niir.org/
https://www.entrepreneurindia.co/project-identification


o One of the leading reliable names in industrial

world for providing the most comprehensive

technical consulting services

o We adopt a systematic approach to provide the

strong fundamental support needed for the

effective delivery of services to our Clients’ in

India & abroad

www.entrepreneurindia.co

Who are we?

www.niir.org
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We at NPCS want to grow with you by providing solutions scale

to suit your new operations and help you reduce risk and give a

high return on application investments. We have successfully

achieved top-notch quality standards with a high level of customer

appreciation resulting in long lasting relation and large amount of

referral work through technological breakthrough and innovative

concepts. A large number of our Indian, Overseas and NRI

Clients have appreciated our expertise for excellence which

speaks volumes about our commitment and dedication to every

client's success.
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We bring deep, functional expertise, but are

known for our holistic perspective: we capture

value across boundaries and between the silos

of any organization. We have proven a

multiplier effect from optimizing the sum of the

parts, not just the individual pieces. We

actively encourage a culture of innovation,

which facilitates the development of new

technologies and ensures a high quality

product.
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o Project Identification

o Detailed Project Reports/Pre-feasibility Reports

o Market Research Reports

o Business Plan

o Technology Books and Directory

o Industry Trend

o Databases on CD-ROM

o Laboratory Testing Services

o Turnkey Project Consultancy/Solutions

o Entrepreneur India (An Industrial Monthly Journal)

www.entrepreneurindia.co

What do we offer?

http://www.entrepreneurindia.co/


o We have two decades long experience in project 

consultancy and market research field

o We empower our customers with the prerequisite 

know-how to take sound business decisions

o We help catalyze business growth by providing 

distinctive and profound market analysis  

o We serve a wide array of customers , from 

individual entrepreneurs to Corporations and 

Foreign Investors

o We use authentic & reliable sources to ensure 

business precision 

www.entrepreneurindia.co

How are we different ?

www.niir.org
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Who do we Serve?

o Public-sector Companies

o Corporates

o Government Undertakings

o Individual Entrepreneurs

o NRI’s

o Foreign Investors

o Non-profit Organizations, NBFC’s

o Educational Institutions 

o Embassies & Consulates

o Consultancies

o Industry / trade associations

www.entrepreneurindia.cowww.niir.org
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Requirement collection

Thorough analysis of the project

Economic feasibility study of the Project

Market potential survey/research

Report Compilation

www.niir.org
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Sectors We Cover

www.entrepreneurindia.cowww.niir.org

o Ayurvedic And Herbal Medicines, Herbal Cosmetics

o Alcoholic And Non Alcoholic Beverages, Drinks

o Adhesives, Industrial Adhesive, Sealants, Glues, Gum & Resin

o Activated Carbon & Activated Charcoal

o Aluminium And Aluminium Extrusion Profiles & Sections,

o Bio-fertilizers And Biotechnology

o Breakfast Snacks And Cereal Food

o Bicycle Tyres & Tubes, Bicycle Parts, Bicycle Assembling

o Bamboo And Cane Based Projects

o Building Materials And Construction Projects

o Biodegradable & Bioplastic Based Projects

o Chemicals (Organic And Inorganic)

o Confectionery, Bakery/Baking And Other Food

o Cereal Processing

o Coconut And Coconut Based Products

o Cold Storage For Fruits & Vegetables

o Coal & Coal Byproduct

o Copper & Copper Based Projects

http://www.entrepreneurindia.co/
http://www.niir.org/


o Dairy/Milk Processing

o Disinfectants, Pesticides, Insecticides, Mosquito Repellents,

o Electrical, Electronic And Computer based Projects

o Essential Oils, Oils & Fats And Allied

o Engineering Goods

o Fibre Glass & Float Glass

o Fast Moving Consumer Goods

o Food, Bakery, Agro Processing
o Fruits & Vegetables Processing

o Ferro Alloys Based Projects

o Fertilizers & Biofertilizers

o Ginger & Ginger Based Projects

o Herbs And Medicinal Cultivation And Jatropha (Biofuel)

o Hotel & Hospitability Projects

o Hospital Based Projects

o Herbal Based Projects

o Inks, Stationery And Export Industries

o Infrastructure Projects

o Jute & Jute Based Products

Sectors We Cover Cont…

www.entrepreneurindia.cowww.niir.org
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Sectors We Cover  Cont…
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o Leather And Leather Based Projects

o Leisure & Entertainment Based Projects

o Livestock Farming Of Birds & Animals

o Minerals And Minerals

o Maize Processing(Wet Milling) & Maize Based Projects

o Medical Plastics, Disposables Plastic Syringe, Blood Bags

o Organic Farming, Neem Products Etc.

o Paints, Pigments, Varnish & Lacquer

o Paper And Paper Board, Paper Recycling Projects

o Printing Inks

o Packaging Based Projects

o Perfumes, Cosmetics And Flavours

o Power Generation Based Projects & Renewable Energy Based 

Projects

o Pharmaceuticals And Drugs

o Plantations, Farming And Cultivations

o Plastic Film, Plastic Waste And Plastic Compounds

o Plastic, PVC, PET, HDPE, LDPE Etc.

http://www.entrepreneurindia.co/
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Sectors We Cover  Cont…
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o Potato And Potato Based Projects

o Printing And Packaging

o Real Estate, Leisure And Hospitality

o Rubber And Rubber Products

o Soaps And Detergents

o Stationary Products

o Spices And Snacks Food

o Steel & Steel Products

o Textile Auxiliary And Chemicals

o Township & Residential Complex

o Textiles And Readymade Garments

o Waste Management & Recycling

o Wood & Wood Products

o Water Industry(Packaged Drinking Water & Mineral Water)

o Wire & Cable

http://www.entrepreneurindia.co/
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• To get a detailed scenario of the industry along with its structure and classification

• To provide a comprehensive analysis of the industry by covering aspects like:

• Growth drivers of the industry

• Latest market trends

• Insights on regulatory framework

• SWOT Analysis

• Demand-Supply Situation

• Foreign Trade

• Porters 5 Forces Analysis

• To provide forecasts of key parameters which helps to anticipate the industry 

performance

• To help chart growth trajectory of a business by detailing the factors that affect the 

industry growth

• To help an entrepreneur/manager in keeping abreast with the changes in the 

industry

• To evaluate the competitive landscape of the industry by detailing:

• Key players with their market shares

• Financial comparison of present players
www.entrepreneurindia.cowww.niir.org
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• Venturist/Capitalists

• Entrepreneur/Companies

• Industry Researchers

• Investment Funds

• Foreign Investors, NRI’s

• Project Consultants/Chartered Accountants

• Banks

• Corporates

Click here for list

www.niir.org
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Online Research

Industry Journals

Secondary
Research

Primary
Research

Industry Experts

Industry Industry
Sources Associations

Companies

Surveys

One-on-one
Interactions

Databases

www.niir.org

Present Status

(Indian & 

Global)

Macro Environment

Indian Market

Outlook & Forecasts 

(5Years)

Demand Assessment

SWOT & Porters

Analysis

Internal Market 

Analysis
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Our research team comprises of experts from 

various financial fields:

MBA’s

Industry Researchers

Financial Planners

Research veterans with decades of experience

www.niir.org
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Visit us at

www.entrepreneurindia.co

www.entrepreneurindia.co

www.niir.org

www.niir.org
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Take a look at 

on #Street View

https://goo.gl/VstWkd

www.entrepreneurindia.co

Locate us on 

Google Maps
https://goo.gl/maps/BKkUtq9gevT2

www.niir.org
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Contact us

Entrepreneur India

106-E, Kamla Nagar, Opp. Mall ST,

New Delhi-110007, India.

Email: npcs.ei@gmail.com , info@entrepreneurindia.co

Tel: +91-11-23843955, 23845654, 23845886

Mobile: +91-9097075054, 8800733955

Fax: +91-11-23845886

Website : www.entrepreneurindia.co , www.niir.org

Take a look at on #StreetView

google-street-view
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https://www.linkedin.com/company/niir-project-

consultancy-services

https://www.facebook.com/NIIR.ORG

https://www.youtube.com/user/NIIRproject

https://twitter.com/npcs_in

https://www.pinterest.com/npcsindia/
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Follow us
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