TABLE OF CONTENTS

Page No
DECLARATION. .. e I
CERTIFICATE. .. I
ABSTRACT .. -V
PREFACE. ... .o VI-IX
CONTENTS . . X-XXV
LISTOF TABLES. ... XXVI-XXXI
LISTOFFIGURES. ... ..o XXXI-XXXVII
LISTOF MAPS L., XXXVII-XXXVIII
LIST OF SKETCHES. .. ...ttt XXXVIII
LIST OF PHOTO PLATES. ... e, XXIX-XL
LIST of APPENDICES. ... ..o e, XL

Page No
CHAPTER-L. ..., 1-64

INTRODUCTION

1.1. Introduction

1.2. A Brief History of Brick Making
1.3. Statement of the Research Problem
1.4. Rationale of the Study

1.5. Scope of the Study

1.6. Objectives of the Study




1.7. Hypotheses
1.8. Database and Methodology
1.9. Choice and Selection of Sample Size and Sample Design
1.10. Literature Review
1.11. Limitations of the Study
1.12. General Background of the Study Area
1.12.1. General Description of Koch Bihar
1.12.1.1. Location of Koch Bihar
1.12.1.2. Location of Tufanganj-Block —I
1.12.1.3. Location of the Study Area
1.12.2. Physical Background
1.12.2.1. Physiography & Relief
1.12.2.2. Geology
1.12.2.3. Drainage System
1.12.2.4. Climate
1.12.2.4.1. Temperature
1.12.2.4.2. Rainfall
1.12.2.5. Soil
1.12.2.6. Natural Vegetation
1.12.2.7. Land use Pattern of different Block of Koch Bihar
1.12.3. Socio-Cultural Background
1.12.3.1. Demography

1.12.3.2. Literacy

Xl

—
| —



1.12.3.3. Occupational Structure
1.12.3.4. Transport and communication
1.12.3.5. Industry

1.13. Conclusion

L0 o I [ 65-117
PROCESS AND TECHNOLOGY OF BRICK MAKING
SECTION-A. e iiiiiiiiiiiiiiiitittatietttttiatteteecatsssssassnssnsassms 65-80
2.1. Process of Brick Making
2.1.1. Introduction
2.1.2. Soil Quarrying
2.1.3. Winning the Clay

2.1.3.1. Mechanical Winning

2.1.3.2. Hand Digging
2.1.4. Transportation of Clay to the Site
2.1.5. Preparation of Clay

2.1.5.1. Sorting and Cleaning

2.1.5.2. Crushing and Grinding

2.1.5.3. Sieving and Blending

2.1.5.4. Wetting Tampering and Mixing

2.1.5.4.1. Foot Treading

2.1.5.4.2. Pug mill

X1

—
| —



2.1.6. Moulding of Clay
2.1.6.1. Hand Moulding
2.1.6.1.1. Ground Moulding
2.1.6.1.2. Table Moulding

2.1.6.2. Machine Moulding

2.1.6.2.1. Plastic Clay Machine

2.1.6.2.2. Dry Clay Machine
2.1.6.3. Turnover Moulding
2.1.7. Transportation of Moulded Bricks
2.1.8. Drying Process
2.1.8.1. Natural Drying
2.1.8.2. Artificial Drying
2.1.8.2.1. Hot floor drying
2.1.8.2.2. Tunnel drying
2.1.9. Loading of Bricks to the Dock
2.1.10. Burning/Firing Process
2.1.10.1. Clamp Burning
2.1.10.2. Kiln Burning
2.1.10.2.1. Heating
2.1.10.2.2. Soaking
2.1.10.2.3. Cooling
2.1.11. Unloading of Burnt Brick

2.1.12. Sorting

—

Xl

'



2.1.13. Dispatch or Sale

SECTION-B..uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ittt et teeesaseneeasanns 81-117
2.2. Technology of Brick Burning
2.2.1. Types of Technology
2.2.1.1. Intermittent Kiln
2.2.1.1.1. Without Stack
2.2.1.1.1.1. Clamp
2.2.1.1.1.2. Scove
2.2.1.1.1.3. Scotch
2.2.1.1.2. With Stack
2.2.1.1.2.1. Down Draught Kiln (DDK)
2.2.1.2. Continuous Kiln
2.2.1.2.1. Moving Fire Kiln
2.2.1.2.1.1. Bull’s Trench Kiln (BTK)
2.2.1.2.1.1.1. Moving Chimney Bull’s trench Kiln (MCBTK)
2.2.1.2.1.1.2. Fixed Chimney Bull’s Trench Kiln (FCBTK)
2.2.1.2.1.2. Hoffman Kiln (HK)
2.2.1.2.1.2.1. Original Hoffman Kiln (OHK)
2.2.1.2.1.2.2. Hybrid Hoffman Kiln (HHK)
2.2.1.2.1.3. Zig Zag Kiln (ZZK)
2.2.1.2.1.3.1. Natural Draught Zig Zag Kiln (NDZZK)

2.2.1.2.1.3.2. High Draught Zig Zag Kiln (HDZZK)




2.2.1.2.2. Moving Ware Kiln

2.2.1.2.2.1. Tunnel Kiln

2.2.1.2.2.2. Vertical Shaft Brick Kiln (VSBK)

2.2.2. Performance analysis of various types of Kiln
2.2.2.1. Energy Performance
2.2.2.2. Environmental performance
2.2.2.2.1. Performance of CO-

2.2.2.2.2. Performance of SPM and CO

2.2.2.2.3. Emissions of Black Carbon and SO, from Brick Kilns

2.2.2.3. Fuel Performance

2.2.2.3.1. Performance of Heat Requirement

2.2.2.3.2. Performance of Specific Coal Consumption

2.2.2.3.3. Quantity of Fuel required
2.2.2.4. Production and Product quality performance
2.2.2.5. Financial Performance

2.2.3. Conclusion

(O o 1 el I 1 I

FACTORS OF LOCATION OF BRICK KILN INDUSTRY

SECTION-A. . iiiiiiiiiiiiiiiiiiiiiiiiiiiiiictiecterecaenenetacaenenes

3.1. Theoretical Aspect of Factors of Location of Industries
3.1.1. Introduction
3.1.2. Theoretical Aspect of Industrial Location

3.1.2.1. Alfred Weber’s least Cost theory (1909)

bY

118-147

........ 118-129

—
| —



3.1.2.2. Edgar Hoover’s Location Theory (1937&1948)

3.1.2.3. Tord Palander’s Theory of location

3.1.2.4. Sargent Florence’s theory of Location (1948)

3.1.2.5. Profit Maximization Theory of August Losch (1954)
3.1.2.6. Walter Isard’s Theory (1952)
3.1.2.7. Smith’s theory of Industrial location
3.1.2.8. Fetter’s Law of Industrial Location
3.1.2.9. Renner’s theory of industrial location
3.1.2.10. Rawstron’s Principle of industrial location
3.1.2.10.1 Physical restriction
3.1.2.10.2. Economic restriction
3.1.2.10.3. Technical Restrictions
3.1.2.11. Others locational models
SECTION-B.uuiiiiiiiiiiiiiiiiineiiienetesesssssssasasasasasasssssssssssssssssssssns 130-147
3.2. Factors of location of Brick Kiln Industry in the Study Area
3.2. 1. Introduction
3.2.2. Basic features of Brick Kiln Industry
3.2.3. Locational Factors
3.2.3.1. Top sail
3.2.3.2 Source of Water
3.2.3.3. Source of energy
3.2.3.4 Transportation

3.2.3.5. Labour

XVI

—
| —



3.2.3.6. Demand

3.2.4. Conclusion

CHAPTER-IV utiiiiiiiiiiiiiiiiiiiiiiiiiiiiicieiiiicicieeieeeenenacnecnees 148-192
MARKETING AND FINANCIAL ANALYSIS
AT O I L] NN 148-161

Marketing Analysis
4.1. Introduction
4.2. Determinants of Marketing
4.2.1. Demand of Brick
4.2.2. Cost of Production
4.2.3. Marketing Cost
4.2.4. Quality and Size of Bricks
4.2.5. Promotional Activities
4.2.6. Marketing Management
4.3. Mode of Marketing
4.3.1. Direct Channel
4.3.2 Indirect Channel
4.4. Problems of Marketing
4.4.1. Price Fluctuation
4.4.2. Local Competition
4.4.3. Uncertainty of the Consumer Behaviour
4.4.4. Freight Charges

4.4.5. Lack of Marketing Information

XV

—

'



4.4.6. Poor Bargaining
4.4.7. Grading Problems

4.4 8. Financial Constraint

AT = O I L N

Financial Analysis
4.5. Introduction
4.6. Different Types of Capital
4.6.1. Fixed Capital
4.6.2. Working Capital
4.6.3. Mixed Capital
4.7. Ratio between Fixed and Working Capital
4.7.1. Nature of Business
4.7.2. Manufacturing Process
4.7.3. Variability of Season
4.7.4. Risk of Enterprise
4.7.5. Working Capital Cycle (WCC)
4.7.6. High Price Rise
4.7.7. Proper Management
4.7.8. Transport System
4.7.9. Natural Calamity
4.8. Fixed and Variable Cost of Brick Making

4.9. Sources of Finance

4.9.1. Personal Capital and Reinvestment of Profit

162-192




4.9.2. Money Lender

4.9.3. Customer advance

4.9.4. Trade Credit

4.9.5. Accrued Expenditure

4.9.6. Bank and other Institutional Finance

4.9.6.1. West Bengal Industrial Infrastructure Development Corporation
(WBIIDC)

4.9.6.2. Commercial Bank
4.10. Cost-Benefit Analysis (CBA)
4.10.1. Direct Cost
4.10.2. Indirect Cost
4.11. Concept of Profitability
4.11.1. Gross Profit
4.11.2. Net Profit
4.12. Ratio Analysis
4.12.1. Gross Profit Ratio (GPR)
4.12.2. Net Profit Ratio (NPR)
4.12.3. Operating Ratio and Operating Profit Ratio
4.12.4. Cost of Goods Sold Ratio
4.12.5. Cash Profit Ratio

4.13. Conclusion

XIX

—
| —



(O o Nl I 193-267

SOCIO-ECONOMIC PROFILE OF THE BRICK KILN WORKERS

SECTION -A

Employment Conditions

5.1. Introduction

5.2. Employment Generation

5.2.1. Types of Workers

5.2.1.1 Supervisor
5.2.1.1.1. Manager
5.2.1.1.2 Munshi
5.2.1.1.3. Sardar
5.2.1.2 General Workers
5.2.1.2.1. Pathera or Moulder
5.2.1.2.2. Rejin or Reja
5.2.1.3. Dock Workers
5.2.1.3.1. Beldar or Bagdar or Bojjai or stacker
5.2.1.3.2. Coalmen
5.2.1.3.3. Firemen
5.2.1.3.3. Paka Bagdar or Nikasi or Unloader
5.2.1.4. Latganga
5.2.1.5. Daily Labourers

5.2.1.6. Other workers

5.2.2. Wage structure

XX

193-209

—
| —



5.2.3. Conclusion

SECTION-B. ittt ittt ettt tiaeeneenasensenns 210-232
Working Conditions of the Worker
5.3. Introduction
5.3.1. Housing Condition
5.3.1.1. Ownership of the House.
5.3.1.2. Housing Condition of the worker
5.3.1.3. Materials used for the Roof
5.3.1. 4. Materials used for the Floor
5.3.1.5. Materials used for the Walls
5.3.2. Living Condition
5.3.2.1. General Description of the Living Condition of the Workers
5.3.2.2. Main Source of Drinking Water of Households
5.3.2.3. Location of Water Source
5.3.2.4. Treatment of Drinking Water

5.3.2.5. Toilet Facilities
5.3.2.6. Types of Fuel Used for Cooking

5.3.2.7. Location of Cooking Food (Inside or Outside of the Household)

5.3.3. Working Conditions of the workers
5.3.4. Health Condition of the Workers
5.3.4.1. Respiratory and Related diseases

5.3.4.2. Musculoskeletal Disorders (MSDs)

XXI

—
| —



5.3.4.3. Digestive and other health hazard

5.3.5. Conclusion:

K] =T I 10 N 233-247
5.4. Socio-Economic Conditions of the Brick Kiln Workers

5.4.1. General Description of the Workers

5.4.2. Demographic Profile of the Workers

5.4.3 Household Units

5.4.4. Nature of Household

5.4.5. Ownership of the House

5.4.6. Availability of Bank Account

5.4.7. Household Items

5.4.8. Adequacy of Income

5.4.9. Debt condition

5.4.10. Loan taken form

5.4.11. Advance / Peshgi/ Dadan

5.4.12. Repayment of Advance

5.4.13. Spending Behaviour

5.4.14. Microfinance Loan

5.4.15. Saving Behaviour

5.4.16. Future saving possibilities

5.4.17. Financial Situation

XX

—
| —



SECTION-D.uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieitiiieietiteietiattaeescnans 248-267
5.5. Socio-Economic Condition of the Women Workers

5.5.1. Introduction

5.5.2. Age Group of Female Worker

5.5.3. Caste Composition of Female Worker

5.5.4. Religion composition of Female Worker

5.5.5. Literacy of Female Worker

5.5.6. Age of Marriage of Female Worker

5.5.7. No of Children of Each Female Worker

5.5.8. Education of the Child of Female Worker

5.5.9. Land Holding Size of Women Worker

5.5.10. Types of Work Performed by Women

5.5.11. Income Earned by the Women Workers

5.5.12. No of Migrant Female labour

5.5.13. Causes of Migration: Push and Pull Factors

5.5.14. Occupation at Native Places During the Lean Season

5.5.15. Sexual Harassment

5.5.16. Household work and Leisure

5.5.17. Economic freedom and Decision Making

5.6. Conclusion




(O 1 el I e e 268-321
ENVIRONMENTAL IMPACT OF BRICK KILN INDUSTRY
6.1. Introduction
6.2. Effect of Brick Kiln on Agricultural Land
6.2.1. Loss of top Soil
6.2.2. Impact on Soil fertility
6.2.2.1. Change of Soil pH
6.2.2.2. Change of Electric Conductivity (E.C) of Soil
6.2.2.3. Change of Organic Carbon (O.C) of Soil
6.2.2.4. Change of Phosphorous of Soil
6.2.2.5. Change of Potassium of Soil
6.3. Impact on the production of crops and consumption of fertilizer
6.3.1. Impact on Boro Cultivation
6.3.2 Impact on Maize Cultivation
6.3.3. Impact on Mustard cultivation
6.3.4. Impact on Amon cultivation
6.4. Impact on Water Quality
6.4.1. Water pH

6.4.2. Total Alkalinity
6.4.3. Total Dissolved Solids (TDS) and Electrical Conductivity (EC)

6.4.4. DO and Free CO>
6.4.5. Chloride

6.4.6. Carbonate and Bi-Carbonate

XXIV

—
| —



6.4.7. Total Hardness (TH)
6.5. Impact of Water Logging
6.5.1. Change Detection of Permanent Water Logging Area
6.6. The Problem of Solid Waste
6.6.1. Solid Wastes Generated through Burning of Coal and Wood
6.6.2. Solid Wastes Generated by Rubbish and Broken Bricks
6.7. Air Pollution

6.8. Conclusion

CHAPTER-VI caiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiciecieiatieeneeneanes 322-335
CONCLUSION AND RECOMMENDATIONS

7.1. Introduction

7.2. Summary of the Study
7.3. Major Findings

7.4. Recommendations

7.5. Concluding Remarks

BIBLIOGRAPHY ...cuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieciecnecaciacnns 336-349
APPENDICES .cuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiciiiceieieceesecneeeees 350--372
APPENDIX-A. iiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieneiiceeiecaeeesaen s 350-355
APPENDIX-B..uoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiiitieiitaeeietacsesacacnn 356-368
APPENDIX -Cureriiniiiiiiiiiiiiiiiiiiiiiiiieieicieieteenececaenaeeaees 369-370
N e N D I 371
APPENDIX-E: ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiecieieieciecsecsecacsscnen 372

( ]

| XXV J





