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INTRODUCTION

That alone deserves to be called a country which produces abundantly without labouring for it; that country which has to seek resources from other sources deserves not that name.

- Thiruvalluvar 

Mankind in India are greatly gifted by Mother Nature. For millennia, humankind has influenced the Earth and its resources, although much of the impact was hard to see. The effects of chemical industries, atmospheric degradation, global warming, fast declining natural resource base, deforestation, waste production, pollution and similar global issues have increased the demand for environmentally benign products opines, Mathew (1994). The ecological benefits of renewable raw materials have rather become clear: they save valuable resources, are environmentally sound and do not cause health problems. Having realized the impacts of such indiscriminate use of resources, now, man’s response has turned in terms of conservation. 


Of the flora and fauna that populate the earth, one valuable resource is the coconut palm –‘KalpaVriksha’ and coir, ‘the golden fibre’ is a boon from ‘Kalpavriksha’. Coir industry is not only a source of livelihood, state, Sudheendran and Sreedharan (1998) but has become an integral aspect of the economy by employing the largest number of workers in a traditional industry (NCAER, 1999). The changing trend of eco-consciousness and use of natural products have altered one’s perspectives about coconut palm and its by-products. Coir Industry is an important agro based export and employment oriented cottage industry. 

The organized coir processing industry in India was established in the mid – 19th century recalls, Aravindakshan (1996). India, by virtue of its traditional advantage, is a leader (Report of the Central Institute of Coir Technology). Though coir is a material with many traits and virtues, so far its use has been limited to making traditional items for domestic applications, states, Sheth (1998). 

Coconut husk is the basic raw material for the coir industry. Fibre extracted from the husk is a ‘natural hard fibre’, which has multiple uses. Moreover they have tangible economic and technological benefits. This natural golden fibre, is an ever-renewable resource from which coir and coir products are manufactured. Coir is the outside layer of husk that surrounds the shell of the coconut. It consists mainly of fibres, which have traditionally been used to manufacture rope. Between these fibres is the corky substance called coir pith or coir dust. 

As a by-product of coir fibre extraction large quantities of pith are obtained; the extraction of one kilogram of fibre generating twice the amount of coir pith. It occupies large space and pollutes the environment. Its disposal is a big problem in all fibre producing industries reports, Rajkumar (2005). The pith consisting of dust and bits of fibres of lesser length are dumped in mounds in increasing proportions every year. The tannin that oozes from the dumpyards during monsoon create environmental problems. Attempts were made by the Central Coir Board (India) to find better ways and means of utilizing this waste material. The abundant availability of coir pith in the southern states, the problems associated with its disposal, the associated environment pollution problems and the physico-chemical characteristics of the material attracted the attention of agriculturists and technologists to find productive use of this material highlight, Mahendran and Mathan (1992) and Maheswarappa,et.al., (1999).

The origin of Environment Day dates back to nearly four decades ago (1972). Since 1960 there has been global problems relating to environmental degradation, food shortage, population growth and healthy living (Coir News, 1999). The Green Movement in the West had created an increasing preference for natural products in the importing countries. This has percolated to the use of substrate in horticulture too. 

Growing plants, under green house conditions using coco peat slab instead of ‘peat’ (moss, sphagnum etc) is the latest technology becoming popular in Europe and USA. Peat is made of incompletely decomposed plant remains, which accumulate in waterlogged soils over thousands of years. It occurs because the natural processes of decay are prevented by the acidic water logging and depleted oxygen. It has a very slow growth rate of no more than 1mm / year. Areas where peat accumulates are called peat bogs or peat lands. Peat bogs are a limited natural resource and home to unique species of insects and plants. The ‘exploitation’ of these resources, comment Krishnasamy,et.al.,(1980), has been criticized by environmentalists, especially where horticultural quality peat is a farmed. In fact there is a total ban on mining of peat moss in some European countries and it is only a matter of time before there is total ban on peat moss all over the world adds, Rao, (1999). The way peat is formed creates unique and fragile ecosystems. The value of peat as a medium for horticulture is indisputable. It improves the structure of soil, and due to the way it is formed it has high water retention properties, providing an ideal growing environment for garden plants. Exploitation by afforestation, conversion to agriculture and commercial peat extraction has destroyed much of peat lands, report, Suharban,et.al., (2004). The exploitation of the peat bogs thus has been indiscriminate. Western indiscriminate exploitation of bogs found very harmful to the environment, has opened up an opportunity for coir pith to be used as a natural alternative to moss and sedge peat. A stage has now been set, such that world countries have started looking up India for sourcing their requirements in coir pith for use as soil conditioner.

Continuous research by Coir Board and other allied agencies in this field have identified ‘coir pith’ as a good growing media, which can be used as much in agriculture and forestry because of its high capacity to retain water in dry belts.  According to Salam, et, al., (2004) the horticulture industry calls this pith as ‘coco peat’ or ‘coir peat’ 

Recently, however, the product has gained commercial interest as a substitute for peat moss in horticultural substrate cultivation, state, Mathew, (1999) and Peiris (2000). Low susceptibility to biodegradation and a highly porous structure, they say, enables coir pith to absorb large volumes of water, which makes it highly suitable in a potting mixture. Described as brown spongy particles of low weight, which falls out when the fibre is shredded from the husk, it is rich in lignin and tannins and has lignocellulosic bonds, which is resistant to microbial attack (Ranade,et.al., 1995). The coconut husk thus, finds its noble use due to its fibrous nature and resilience.

With the growing realization world over, about the need for using eco-friendly products, Fernandez,(2003) putsforth that the future of biodegradable natural fibre products from the coconut fibre is expected to be bright. The export of coir pith in different forms from India has been steadily on the increase. According to Markose, (2004) USA is the largest importer from India. The price competitiveness as well as environment friendly nature of the product are the major reasons for import of coir products from India adds, Vaz (1998). Netherlands also imports large quantities of raw pith for value addition and reexports states, Nair,(1995). Revathy (1998) forecasts that the coir pith industry is confident of achieving a business volume of Rs.100 crores by 2010. 

Coir based industry offers enormous entrepreneurial and employment opportunities (Coir Board, 1999). The industry provides employment to about half a million artisans mostly in the rural sector and is the second most important source of rural employment after agriculture (Coir News, 1999). The impressive growth in export performance shooting to Rs.407 Cr recorded by the end of 2003-04 had created increased awareness and publicity and had propelled marketing efforts to project coir based products and applications as a symbol of sustainable development, Clean Development Mechanism and also focus it as a part of the ‘Green agenda’ (Coir News, 2005). 

Development is an all encompassing concept, the purpose of which is to provide every one with increasing opportunities for a better life (Sharma, 1986). The challenge is getting tougher by the day in the context of exploding population and shrinking resources(Dhingra, 2004). In addition to scarcity of materials and energy, environmental and ecological constraints are placing limitations on the exploitation of natural resources. Today the ‘3 important E ‘s’ of immediate and long term concern are: Environment, Energy and Economy’.

‘April 22nd’ dedicated to ‘World Earth Day’ is not only to enjoy beauty and the rihes of the earth, but also to render it a safer and healthier place to live in with a message to give earth a chance and attention to reclaim the purity of air, water and living environment (Coir News, 1999). 

Combined with burgeoning population, the obvious conclusion is that per capita well being, which are hoping to achieve state of living comparable to those of the industrialized countries, can only deteriorate, laments, Natarajan, (1997). The degradation is of two types adds Venkatesh (2003). The first is the depletion of natural resources and the second is the increased pollution levels. This warrants an urgent need to conserve natural resources, simultaneously reducing pollutions. 

A paramount principle of conservation is that the use of any resource requires consideration of the impacts of its use on associated resources, and on the environment as a whole.  Modern conservation is defined as the management of the human use of the environment (a resource) to yield the greatest sustainable benefit to present generations, while maintaining its potential to meet the needs and aspirations of future generation (Manorama Year Book, 2000). Through managerial decisions and actions, resources are added to the stock or are taken from the stock, state, Deacon and Firebaugh (1988). Being an environment sensitive student of Resource Management and having come to know about the existence of a few industries dealing with this waste –‘coir pith’- a recyclable resource – about which, nothing much is known, aroused a genuine interest in the investigator to launch on this study entitled ‘Potentials for Resource Recovery of Coco Peat – an Environmental Concern’ with the following objectives:

· Identify the Industries – the Coco peat Generators and Users

· Examine the Modus – Operandi for Resource Recovery

· Find out the Extent of Employability and Foreign Exchange

· Estimate Chances for Environmental Protection

· Attempt to Popularise Coco Peat briquettes / Grow bags in Local Nurseries.  

An idea is only the skeleton; for its productive use, one needs to think of a viable process of development. Expanding knowledge and dissemination of this resource recovery process, it is believed, can help conserve India’s biodiversity and its sustainable use through research, education and people’s participation. It is hoped that the study would widen the possibilities for such a vision. 

II. REVIEW OF LITERATURE

The literature pertaining to the study on “Potentials for Resource Recovery of Coco peat – An Environmental Concern’ are reviewed under the following broad headings:

A. The Versatile Crop – Coconut Palm

B. Coco Waste – The ‘Golden Fibre’

C. Husk – The Precursor To Coir pith

D. Coir pith – An Environmental Menace 

E. Coir peat – a Vegetation Reconstituter

F. Resource Recovery of Coir peat – a Viable Substrate

A. The Versatile Crop – Coconut Palm:

Coconut or Cocos nucifera is a very tall palm tree always considered an inviting symbol of the tropics (Coir Board, 2000). The plant is one of the most valuable gifts to man and referred to as “Tree of Heaven” owing to the multifarious uses of the various palm parts and products in his daily life. Coconut palm yields more products of use to mankind than any other tree. It is a primary source of food, drink and shelter. Besides the valuable contents of the nuts, the palm yields husks, shells, leaves and the stem which are used domestically as raw materials for many products from fuel to building materials. The recycling of these and other organic waste can be done by burying it in the interspace of the palm. This is a dependable agronomic practice to conserve soil moisture which also contributes to higher levels of coconut production. The frond finds its use as thatching and fencing material.  Though coconut is known both as oilseeds and food crop, it has assumed significance as a beverage and fiber crop, and the trunk of coconut tree is gaining importance as a major source of timber. Production of coconut based furniture, construction materials, copra making at farm households level, handicrafts production and particle board (Viswanathan, 1998) are a common practice (Ramamoorthy,et.al., 1999 and Thampan, 2003). Other parts such as husk and shell are used as household fuel. Commercial products from coconut palm are copra, oil, coco cake, coir, desiccated coco powder, coconut shell, fuel wood, charcoal, coir pith, coconut husk, coconut wood and toddy. In short every part of coconut finds its use in recycling of biomass which is a conducive method for sustainable coconut production without damaging the ecological base of farming (Salam,et.al.,2004). Husk is an important organic material derived from coconut. According to Thamban, (1990) coir fibres are extracted from the husks surrounding the coconut. Coir an eco-friendly product is seed hair fiber obtained from the mesocarp (husk) of the coconut fruit (Sheth, 1998). 

B. Coco Waste – The ‘Golden Fibre’: 

Coir fibre is one of the hardest natural fibres because of its high content of lignin. Of all natural fibres, coir possesses the greatest tearing strength (Arunadevi, 2004). The coconut coir erosion logs and the earth mat are new technologies, using this quality states, Thampan, (2003).

Traditionally, coir has been processed into a range of products, reports, Mathew (1994). Coir packaging now available absorbs spilled liquids unlike plastics which makes it especially suitable for the transport of hazardous liquids. When pressed to pads, coirpack may serve as a shock – absorbing light –weight filling material. Garden articles made of coir fibre are good substitutes for plastic garden articles. Coir packaging were designed and tested for a broad variety of products such as roof and floor tiles, food trays, small car parts, vehicle seats, flowerpots and furniture. Coir waste offers an effective way to clean up oil and other liquid spills (www.monkiskin.com). The Tamil Nadu Agricultural University had perfected a technology for the production of coir –cement composite panel by using coir fibre (The Cocomunity, 1998). 

According to Kumar, (1996) coir – an eco friendly product - is an important agro – based industry which produces coir fibre, coir yarn and other coir products, which have a large export market, even though the activity still remains primarily a cottage industry (Coir News, 1999). Mathew (1999) and Peiris (2000) view that the end uses for coir also to extend to the production of fibre reinforced composite materials, fibre board and similar building materials, for which brown fibre is an essential ingredient. Brown fibre plays a decisive role in the export market like coir geotextiles, coir pith and its products, selected varieties of mats and mattings, curled coir, rubberized coir and machine spun yarn for hop cultivation (Coir News, 1999). Brown fibre is produced from dry or green coconut husks without retting by mechanical means  where retting facilities are not available highlights Vaz, (1998). The raw material needed for this is the husk.

C. Husk – The Precursor To Coir pith:
 Husk is an important organic material derived from coconut. The husks are left on the fields as a mulch or used as fertilizer because of high potash content. Lebely (1991) states that the husk (exocarp) of the coconut consists of a smooth waterproof outer skin (epicarp) and a fibrous zone (mesocarp). The mesocarp comprises of strands of fibre, the vascular bundles of coir embedded in a non fibrous paranchymatous “ corky” connective tissue usually referred to as pith, which ultimately becomes coir dust reports, Buckland (1993). It is the granular fraction that remains after extracting the fibres from the coconut husk, in the defibring unit. The pith material forming non fibrous tissues of the husk account for about 70 per cent (three quarters) of the total weight of the husk, report Bhowmic and Debnath, (1985), Magat (1991) and Sekhar (1999).

Coirpith – the residual waste is generated while separating fibres from the husk and is disposed off as waste by the coir industry (Indian Journal of Chemical Technology). After extraction of coir, this non fibrous, fluffy material, “coir pith” accumulates in the premises account Joseph (1995) Kalpana and Joseph (1999) and Patil,et.al., (1999). It is assessed that in India 7.5 million tons of coir pith is produced annually (Kamaraj, 1994). 

D. Coir pith – An Environmental Menace:


Extraction of fibre from coconut husk leaves coir pith as waste in large quantities and this waste is considered as a waste of waste and environmental pollutant too. For want of proper utilisation  this valuable biomass is dumped outside the coir industry. The increased accumulations pose environmental problem when fire is set to dispose the pith (Viswanathan, 1998). When coir pith is burnt it doesn’t burn completely but emits continuous smoke (Raj and Jha, 2004).

Accumulation of coir pith as a consequence of increasing output of coir fibre has caused serious problems to the coir producing regions. If coir pith is not removed in time, the tropical rain water will percolate through it absorbing in the process tannin and other harmful chemicals contained in it and contaminate sources of surface and ground water (Coir News, 1999). One cannot apply raw coirpith as such to the standing crop because of its high lignocellulosic content, wider C : N ratio ( 60 to 112:1 )  and high phenols and tannin content as it creates problems to crop while decomposing. It pollutes the water bodies especially during rainy season by means of its washings highlights, Salam,et.al., (2004). Coir pith, the by –product of coir industry, was hitherto considered as a waste material laments,  Maheswarappa et. al., (1999).

E. Coir peat – a Vegetation Reconstituter:

Coir pith is an organic manure which is one of the largest renewable agro wastes in tropical countries and a by – product of coconut husk processing industries (Kalpana and Joseph, 1999). Its plasticity for varied applications include the following uses. 

1. Organic Manure: This waste material called coco peat or coir pith obtained from mechanical processing of unretted husk is richer in nutrients views Rao, (1999) and hence its use as organic manure from coir pith is more economical (Coir News, 1998). A protein rich food for plants can be obtained from the waste dumped in the premises at relatively cheaper cost (Salam,et.al., 2004).
A research project in collaboration with the Kerala Agricultural University on application of coir pith as manure and its evaluation is under contemplation of the Coir Board (Coir News, 1999). Technology has been developed for composting it to be used as an organic manure and soil ameliorant. The coir pith enriched with poultry droppings was richer in major and micro nutrient contents. The manure had lower lignin and cellulose  (Maheswarappa,et. al,. 1999). The technology developed by the Coir Board in collaboration with Tamil Nadu Agricultural University for composting coir pith using whiteret fungus has been gaining popularity.

As coir pith manure has high moisture absorbent and retention capacity the need for periodical watering of the plant could be avoided to some extent. It is mainly because coir dust or coco pith possesses a micro cell structure, which allows it to absorb eight times of its weight in water.  (Suharban,et.al., 2004). It absorbs water rapidly and holds it for longer periods preventing desiccation of plants during hotter climates especially in tropical areas. But its water retention property makes the coconut pith the best and the cheapest natural thermal insulator.

2. Soil Conditions: Coir amended soil combats bacterial and fungal infections. Coir has a plant origin and therefore 100% biodegradable. Periodical release of nutrients from coir helps to keep the soil rich for all seasons. Coir pith is an excellent alternative for recycling in the farming system  reports, Salam,et.al.,(2004). Its application for soil conservation states Arunadevi, (2004) will never sustain damages to environment. Sun dried, sieved coir pith can be safely used as a bedding material in homestead poultry farm.

Incorporation of coir pith improves the structure and physical properties of soil. It absorbs water in the range of 400-600 per cent of its weight and releases it to soil very slowly. Being,  rich in various macro and micronutrient, this is also useful for incorporation in sandy as well as clayey soil. It is reported that application of 10 tonnes of coir pith per hectare is an effective ameliorative measure against saline and alkaline reactions of soil. Coir pith is comparatively rich in potash but low in nitrogen and phosphorus.


Coir peat gained popularity as a soil conditioner and stabilizer that loosens heavy (clay) soils, makes very light soils (sandy) moisture retentive and increase the organic matter content. For many soil problems and horticultural uses peat appears to be the answer  recommends Magat, (1996).

3. Industrial Uses: Among the amendments, composted coir pith significantly proved to be a better amendment for tannery effluent polluted soils report, Jagannathan (1987) and Natarajan,et.al., (1992). The Forest Products Research and Development Institute (Philippines) has developed a technology utilizing coir dust as a cheaper substitute to imported synthetic ion exchange resins, reports ‘The Cocomunity’(Thamban, 2003).

Charcoal derived from coir pith the light fluffy material forming coconut husk can remove toxic metals dyes and pesticides from industrial wastewaters (Indian Journal of chemical technology). Manufacturing high performance vehicle parts – such as moldings and structural elements used in automobiles trucks and railway cars from renewable resources is one ambitious goal currently being pursued by researchers and developers at Daimler-Benz. At Mercedes Benz do Basil production of automobiles headrests from coconut fibre and natural rubber has proven highly successful. Seed pelleters made with Co-co peat and clay for aerial broadcasting of forestry seeds for reclamation and prevention of soil erosion along ravines is on trial.

Packaging materials are also made with coir pith. The production process does not require any hazardous chemicals; the packaging are shock proof and they absorb liquid. After use they may serve as fuel or enrich soil. exhorts Suharban,et.al, (2004). 

4. Substrata: Recent studies on mushroom production strategies proved coirpith (both retted and nonretted) to be an efficient substrate for realizing comparatively good yield for oyster and milky mushroom (Salam, et.al., 2004). 
5. Social Dimensions: There is also a social dimension to the cause of development of coir industry. The world is increasingly becoming environment conscious and is looking for eco-friendly products. The labour intensive agro based coir industry that uses renewable source of raw material can help generate large employment opportunities especially for women in the rural areas enabling their empowerment. It is export oriented helping several developing countries earn valuable foreign exchange highlights, Fernandez, (2003).

F. Resource Recovery of Coir peat – a Viable substrate:


Coir pith consists mainly of lignocellulosic material free from any admixtured heavy metals(Maheswarappa,et.al., 1999). Coir pith with a range of interesting properties finds various applications. (http://www.genhydro.com/) They are eco-balanced and an ever friendly consummate product for all environments. The various techniques developed so far to utilise this biomass include direct application to soil for mulching effect to preserve the moisture, soil conditioning to compost and apply as manure, as briquetted fuel for chulas and furnaces, and as bricks and roofing sheets for building purposes. According to Suharban,et.al., (2004)  they may also be used for the production of biodegradable plant pots. They are completely biodegradable and can be disposed in water where they disintegrate, as burning material, as substitute for peat or can be composted for soil enrichment in organic gardening 

In western countries coir pith is used for growing vegetables and ornamental crops in green house condition. Peat can also be very effectively utilized as a rooting medium for anthurium. 

Now decorticated coconut pith is mainly used for seed germination for it improves the nature of the soil, for laying new lawns and also as potting mix for planting roses, shrubs and trees. This is also very much used in reclamation of used land  states, Skaria, (2004). 

The excellent air porosity, and commendable water retention capacity of coco peat, helps to improve irrigation efficiency, faster germination time and quicker seeding rotation. Above all it degrades slower than many of its dry belts. It is odorless, eco-friendly, environmentally safe, organic, economical, user friendly, maintenance free, easily disposable or reusable. As coir pith is light in weight this can be easily maintained in terraces. Also the vegetables grown in organics have better nutritional quality (Coir News, 1999).
These qualities and the utilization of coir pith in many countries as a soil conditioner and a plant growing medium paved the way for economic utilization of the potentially valuable waste product into an environment friendly product of world demand as briquettes and grow bags, thus solving the waste disposal problem being faced by the coir producers (Coir News, 1999).

Coir pith is being converted into organic manure or is being used without such conversion as a plant grow out medium in nurseries and afforestation programmes (Fernandez, 2003). Being fibrous in nature holds many air pockets, which helps the crops to root easily and profusely (Meerow, 1995). This increases the surface area of root system thereby facilitating better absorption of nutrients from soil. (http://www.coirpith.com/products.tun).
Coir peat has been increasingly put to use as a growing medium and as a soil amendment both in raw and in composted form with or without buffering treatment. The word  ‘raw’ refers to pith as it is generated and the word composted refers to the conditions of reduced C:N  ratio usually by a microbiological process as popularized by  Coir  Board.  Buffering broadly denotes any process which replaces sodium ions in coco peat with more acceptable ions of say calcium to reduce the harmful effects of excess sodium (Sekhar, 1999). 


 It is worth mentioning that the coconut husk which is in a way a discarded waste byproduct of the coconut industry can be converted into excellent value added commercial products opines Aravindakshan, (1998). This abundantly available natural resource is now converted into marketable commodities like briquettes and grow bags through comparatively low levels of technology that is now absorbed even by the low skilled man power available in some of the coconut growing developing countries. The major applications include seed germination, improving native soil, rooting media, planting roses shrubs and trees, potting mix, establishing new lawns, vegetable growing and hardening of tissue cultured plants. Thus the most popular resource recovery of coco peat accepted is production of briquettes, blocks and grow bags, which are of great use among Westerners for horticultural uses exclaims, Nair (2004). 

Some of the works, which have a far-reaching effect on the coir pith export market, are:

· Enhancing production of briquettes, grow bags, blocks and pallets.

· Standardization of potting mixes made with co-co peat by the Government of Australia.

· Using Coco peat as the media for growing roses under controlled conditions by Holland.

· Ready to use compressed Coco peat grow bags for growing cucumber, sweet pepper, capsicum and strawberry.

· Co-co peat compressed plugs for germination of seeds and root cuttings by Srilanka.

· Using Co-co peat for growing seaweeds under controlled condition by Thailand and Indonesia.

· Portray culture of germination and supply of vegetables seedling on commercial scale by the United Kingdom 

Though cocopeat and its products are quite popular in Western countries, its use is much limited in India. Lack of awareness of the qualities and suitability of coir peat products as a plant growing medium is often cited as reasons for stagnation both for use in India and in export of coir pith from India. Report of the Coir Board (1998) highlights the major constraints for growth of co-co peat application in India as:

· Lack of sufficient technical support for field trials.

· Absence of proper standardization of the products for different applications.

· Long term effects on field application of coco peat 

· Non-availability of economical testing facilities for testing physical and chemical properties.

· Inadequate advertisement and promotional activities at the national and the International levels.

· Insufficient funds for development of products.

· Improper and insufficient documentation of application methods, quantities and economics vis a vis other media like peat, perlite vermiculite, Rock wool etc.

· Inadequate co-ordination between Research Institutes, pith producers and applicators in sharing information.

Promoting and expanding the export market through research aimed at establishing the qualities of coco peat products and identification of users specification both existing and potential would enable export of this product in substantial quantities. Since coir is 100 per cent biodegradable and eco-friendly Kumar, (1996) feels getting sanctions for exports also is not difficult.

III. PLAN AND PROCEDURE

The methodology pertaining to the study on ‘Potentials for Resource Recovery of Coco Peat – an Environmental Concern’ was streamlined to include:

Industrial Survey

Worker Profile

Popularity of the Product among Local End-users.

Industrial Survey: 

The Oxford Reference Dictionary (2001) defines an industry as a branch of economic or commercial activity that deals with the manufacture of goods in factories. In this context, those industries dealing with the byproducts of coir industry were studied. The residue obtained from the coir industry is brown fibre and ‘Coco peat’ is the corky substance embedded between the fibres of the husk. To comprehend how the industries dealing with these wastes (husk and coir pith) function a survey was found necessary. With this backdrop, a survey was conducted involving the following steps.

1. Selection of the Locale: 

The primary area selected for the study was Tamil Nadu state in India. India is the third largest coconut producing country (Manorama Year Book, 2005). Out of India’s total area under coconut farming (1.892 million hectares) and production of nuts (13,967 million nuts), Tamil Nadu produces over 11,000 nuts per hectare (Nampoothiri, 1999 and Manorama Year Book, 2000). In south India, the coconut palm is rightly called ‘Green Gold’, opines, Sinha (1993) since every part of the tree can be used for some pupose or another. The coir industry distinguishes fibre in two distinct varieties namely white fibre and brown fibre. While the white fibre is mostly produced in Kerala, the brown fibre is produced in Tamil Nadu (Rajkumar, 2005). 


The specific area selected for the study was Singanallur, Vettaikaranpudur and Anamalai located in Pollachi Taluk, Coimbatore District. Pollachi has been identified by the Coir Board as a viable geographical cluster to pilot test technologies because of its extensive brown fibre production (Coir Board Report, 2001). Information from Coir Board Office, Pollachi, pointed to the existence of 10 defibring units and eight decorticating industries in the taluk. Among the five and three respective industries located in the Southern side, three each of both were selected adopting purposive sampling. Sathyanarayanan (1993) describes this sampling method to include selection of number of groups of units in such a way that the selected groups together yield as nearly as possible the same average or proportion of totality.


The locale was selected not only because they hold the largest area under coconut farming but also for the easy approachability and co-operation of the Coir Board to offer necessary assistance. 

2. Selection of the Sample: 

The sample is a small portion of the population selected for the study (Nowaczyk, 1988). By studying the sample, one can make certain inferences about the characteristics of the population from which it is drawn (Best and Kahn, 1993).   In the light of this, the owners of three defibring units (located in Singanallur) and three decorticating units (located in Anamalai and Vettaikaranpudur) were selected using purposive sampling, - a type of non –random sampling where the choice of the sample items depend exclusively on the judgment of the investigator (Gupta, 2004). The existence of these units and the addresses were found out through an enquiry made with the Coir Board Offices. The selection was based on the fulfillment of the following criteria too. They should:

· Have own land and own industry

· Have genuine interest in the industry

· Not be engaged in any other type of business

· Be aware of the potential benefits of running this industry

· Be enthusiastic enough to disclose data on income generated through the industry.

3. Selection of Method: 

Direct personal interview cum observation method was used to gather information. Interview is a process of communication or interaction between the interviewer and respondent state, Devadas and Jaya (1996) highlighting its suitability to adapt the language of the interviewer to the ability or educational level of a person interviewed, thus avoiding misinterpretation concerning the questions putforth. Under observation method, the information is sought by way of own direct observation without asking from the interviewee (Kothari, 1997). This method is useful to get additional information about the problem, as it is independent of the respondents’ willingness to respond.    

4. Selection of the Tool: 

The tool selected for the study was an interview schedule. An interview schedule is a form containing a set of questions or blank tables, which are to be filled in by the researcher after collecting information, from the respondents (Saravanavel, 1997). It enlists queries designed to derive information from the respondent by the enumerator regarding a particular subject (Gupta, 1992). 


Though it is known that such kind of units exist, their internal structure, with data on infrastructural facilities, labour, technology and prevailing physical conditions are not brought to light. Therefore to elicit required information, a structured schedule was drafted requesting details on general status, reasons for starting, production strategies, and environmental conservation/ protection desired and achieved. A pre-testing of the tool was done choosing one of the industries. As Sadhu and Singh (1992) had pointed out, it afforded the possibility of discovering an aspect of the problem studied which was not anticipated in the planning stage. In the light of the findings, the schedule formed was modified to ensure adequate response and relevant information. The final format is presented under Appendix I.

5. Conduct of the Study and Analysis of Data:

In such endeavours, the interest to let out pertinent information to strangers is remote. Hence the assistance of the Coir Board office was resorted to. With the active support (as introduction) from the Board and on assuring that the data obtained would be kept strictly confidential, the stakeholders obliged to disclose relevant data. The investigator personally approached the samples and established good rapport through a brief explanation of the purpose of the study. The data obtained as per schedule was collected, compiled and analysed and the findings are presented under Chapter IV.      

B. Worker Profile: 


Plantation crops are high value crops of great economic importance and provide employment opportunities, especially to the women throughout the year (Manorama Year Book, 2005). To locate the employment potential of coco peat recycling industries a sample survey was felt necessary. Hence this part of the study included:   

1. Selection of Area:    


The same six - three defibring and three decorticating – units selected for the industrial survey (in Pollachi Taluk) deliberately formed the locale of the study. Gupta (2003), calls it deliberate sampling when the researcher deliberately selects certain units for the study from the universe.

2. Selection of the Sample: 


Sample surveys consists of the collection of data in a standardized format, usually from a probability sample of the population. They are concerned with describing, recording, analyzing and interpreting conditions that either exists or existed (Kothari, 1995). Therefore all the labourers (inclusive of both sexes) working in all the units and shifts were chosen as sample adopting convenience sampling, where the fraction of the population being investigated was selected neither by probability nor by judgment but by convenience (Gupta, 2004).      

3. Selection and Drafting of the Tool:


Primary data was collected from the selected sample by direct personal structured interviews. Primary data are those which are collected afresh and for the first time, and thus happen to be original in character (Baset and Hosounch, 2003). In structured interview the respondent is asked to choose between several predetermined answers and elicit reliable and authentic information using a tool (Thanulingam, 2000 and Singh, 2001).

      An interview schedule as Krishnaswamy (1999) points out as a complete list of questions on which information is elicited from the respondent and is filled in by the interviewer was selected as the tool for the study. The drafted schedule contained questions regarding their personal factors, and the work profile. A draft schedule is presented under Appendix II.

4. Conducting the Survey and Analysis of Data:


The workers were approached during their leisure and the information collected as per the schedule. Prior permission was obtained from the owners of the units to interview their employees. The findings are analysed and presented under Chapter IV.    

C. Popularity of the Product among Local End-users:


Varmuday (1991) projects the coconut palm to have few parallels in the plant kingdom because of its multifaceted uses in daily life. Now recycled coco peat is a new phenomenon in agro-horticultural avenues. Hence an attempt to find out how far the use of recycled coco peat products had percolated local end users was undertaken. Hence this part of the study included:        

1. Selection of the Area: 

Pollachi, Anaimalai and Coimbatore were the specific areas selected for the study using convenience sampling. By ‘convenience’ is meant as Basotia and Sharma (1999) and Gupta(2003) state, in respect of availability of data and / or accessibility of the units. Ease in approachability, homogenous nature of the joints and rural urban differentials were the criteria considered in the selection of the area.

2. Selection of the Sample:


Ten nurseries, drawn from the specific areas selected for the study, formed the sample, who were again chosen based on convenience sampling. Gupta (2004) refers to sample obtained by selecting ‘convenient’ population units as convenience sampling. Established units with commendable experience in the trade (raising and sale of plants) and readiness to respond to the request were the factors that motivated choice of the units.

3. Selection of the Method and Tool: 


The oldest and most often used device – interview cum participant observation – was the method adopted. Interview involves presentation of oral –verbal stimuli and reply in terms of oral verbal responses (Wilkinson and Bhandarkar, 2003) and participant observation occurs, when the observer participates in the group she / he is observing (Thanulingam, 2002). A structured checklist was the tool used for the study. It consists of a prepared list of behaviour and the presence or absence of the behaviour is indicated by appropriate word or number (Best and Khan, 1992). The short and simple checklist incorporated details on establishment, details on plants dealt with, potting medium used and general knowledge on coco peat products. A model of the checklist used is presented under Appendix III. 

4. Conduct of the Study:


Prior permission was sought from the owners to interview them. The investigator personally met the owners and collected the necessary information. Findings are analysed and presented under Chapter IV.

IV RESULTS AND DISCUSSION

The findings of the study on “Potentials for Resource Recovery of Coco Peat – An Environmental Concern” are analysed under the following headings:

Status of the Defibring Units

Profile of the Decorticating Industries

Status of the Employees

Coco peat Use by Local Nurseries

A. Status of the Defibring Units: To understand the functioning of such units a survey was conducted and the findings are presented under:

Genesis and Growth of the Units

Input Profile

Financial Requirements

Production Particulars

Sales Volume

Monetary Benefits

Waste Recycling

1.Genesis and Growth of the Units: This part of the study is analysed under

a. Products Processed

b. Establishment of the Units

c. Motivation

d. Source of Finance

a. Products Processed: The defibring units separate mussels and skins from fibres (http://www.nmindia.com/cocofine.htm). The units were started to segregate fibre from coconut husk. To this effect, the selected units
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b. defibered both green and brown husks (Plate.1). Coir obtained from immature green coconut is generally called white fibre and is finer than the brown fibre obtained from seasoned coconuts, which has lost their green colour (<12 months) state, Thilagavathi and Mathan, (1996). Thus the units brought out both white and green fibre as daily production. These fibres are used for making coir, allied goods, coir mats, coir yarn and curled coir.


Processing of the products involved the following steps. Dry or green husk was obtained from dealers as lorry loads and dumped in the dumping yard. They were manually shifted to conveyors, which took it to the place where they were wetted for quick retting. Then they were thrown into crushers, sifters and beaters for clearance and screening and dumped in mounds, conveyed again to baling units. The bales were transported to godowns and from there to loading section (Plate 1).

c. Establishment of the Units: All the units selected for the study were partnership firms (two partners each). The units were established in 1994, 1995 and 1996 respectively. The units are thus hardly a decade old.

d. Motivation: Coir Board offices were the source of inspiration for the samples to start this unit. To achieve spontaneous profits in business was the major motivator. Above all, a ‘Good Samaritan’ attitude to realize ‘resource recovery’ of an abundantly available natural waste triggered enthusiasm among the samples to establish these industries. This newly gained interest also helped comply with the nation’s call to curtail environmental degradation. 
e. Source of Finance: The samples reported to have invested 25, 24 and 24 lakhs respectively for starting the units. Apart from equity the samples had availed loan from commercial banks to the tune of 16,15 and 17 lakhs respectively. They also enjoyed a subsidy on capital at the rate of 15 per cent 
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each and a subsidy from Electricity Board at the rate of 40 per cent in the first year of establishment, 30 and 20 per cent in the two subsequent years. Being an eco friendly assignment, the samples could enjoy a hearty support from the government and financial institutions alike.

2. Input Profile: 


Though the business seems to be receiving good support its requirements were multifold. Details on the same are analysed under:

a. Fixed Assets

b. Recurring Expenses

c. Labour

d. Transportation

a. Fixed Assets: Since processing of husks to fibres involved varied operations, demand for fixed assets was found to be considerable. Table 1 presents details on the same. 

Table 1. Fixed Assets Owned

	Assets
	Units Responding

	
	Quantum Possessed

	
	I
	II
	III

	Land (in Acres)
	7
	6
	10

	Machinery(in number)

    Conveyor

    Crusher

    Sifter

    Beater

    Screener

    Baling Unit
	1

1

1

1

1

1
	1

1

1

1

1

1
	1

1

1

1

1

1





The fixed assets owned were land for establishing the industry and different types of machinery like conveyor, crusher, sifter, beater, screener and baling unit (Plate 2). Comparatively the third unit was found to be larger, set up in a vast expanse of 10 acres of land. Machinery-wise all the units owned only one machine each.
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b. Recurring Expenses: This part of the study includes details on requirements for raw material, water and power (Table 2) which are the crucial inputs for any industry.

Table 2. Recurring Expenses

	Items
	Number of Industry with types of fibre

	
	Recurring expenses

	
	I
	II
	III
	Total per day per unit

	
	G*
	B*
	G
	B
	G
	B
	

	Raw material (number of husks)
	50,000
	46,000
	50,000
	46,000
	52,000
	47,000
	96,000 to 99,000

	Water (in litres)
	5,000
	10,000
	5,000
	10,000
	5,000
	10,000
	15,000

	Power (units for two shifts)
	-
	-
	-
	-
	-
	-
	500

	Packaging material (Bales of Rope for one month)
	8
	8
	15
	8-15


*G – Green Fibre; *B – Brown fibre


The units purchased daily quota of both green and brown husks from between 96,000 to 99,000 pieces depending upon their production. The study revealed the units to purchase more of green husks for producing fibres for coir industry. The husks from local dealers was brought to the site via lorry transport and the frequency was daily consignments. Another feature was that the whole lorry load was used up for the day’s processing.



Water for hydrating the husks before defibring revealed that the brown husks required double the quantum, by virtue of its dryness to soften the spongy material and defibre it. On the whole, the daily requirement for water was reportedly 15,000 litres for all the units. Source, was the water from their own bore wells and panchayat supply.



Power requirements were to the tune of 250 units per shift. Since all the units operated on double shift naturally the total power requirements amounted to 500 units a day.
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The much needed packaging material was rope (the processed form of fibre) to bind loose fibres into bales. Requirements reported to be eight, nine and 15 bales for the three units respectively.



Naturally, the industries depend on a copious supply of varied recurring inputs.

c. Labour: Worker input in this industry was found to be seasonal. Still, during the time of study, the industries were vibrant with full production with the involvement of 24 labourers each in all the units. Among the 24 workers, 18, 12 and 18 were women labourers respectively in the I, II and III units.

d. Transportation: The raw materials were brought to the site of production and the processed goods and wastes were taken to Kerala and decorticating industries (Pollachi Taluk) using lorry transport. While the goods were transported thrice a week, the wastes generated (coir pith or coco peat) were shifted to the recycling units daily for which those units (decorticating) paid the carrier charges.
3. Financial Requirements: This part of the study is analysed under: 

a. Fixed Costs

b. Recurring Costs

a. Fixed Costs: Table 3 gives details on the fixed costs incurred by the sample.

Table 3. Fixed Costs of Defibring Units

	Items of expenditure
	Number of Industry

	
	Cost incurred (in Lakhs of Rs)

	
	I
	II
	III

	Land

Machinery

Installation Charges
	11.5

7.5

1.0
	15

7.6

1.0
	25

7.5

1.0

	Total
	20.0
	23.6
	33.5
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Among the samples studied the third unit supposedly was the group with the largest investment of Rs. 33.5 lakhs though the loan received was lesser than the first unit. Naturally this speaks of the equity invested by the partners in the business. 

b. Working Cost: By working cost is meant the capital required for recurring expenses. Table 4 presents details on the same.

Table 4. Working Capital Requirements

	Items
	S.Number of Industry

	
	Expenditure (in Rs.)

	
	I
	II
	III

	Water (per month)
	14,400
	14,500
	14,450

	Power (per month)
	60,000
	60,000
	60,200

	Supervisor (Salary/m)
	7,500
	6,000
	5,000

	Manager (Salary/m)
	15,000
	12,000
	10,000

	Watchmen –2 (Salary/m)
	500
	600
	600

	Packaging(Salary/m)
	
	
	

	Raw material (daily)
	3,500
	3,500
	5,500

	Wages men (daily)
	70
	70
	70

	Wages Women(daily)
	60
	60
	60

	Raw material load (daily)
	5,500
	5,000
	5,000

	Bata

Driver (daily)

Cleaner (daily)
	350

350
	300

300
	300

300

	Maintenance (daily)
	1,000
	1,000
	1,000

	Tools (annum)
	600
	700
	800

	Over head expenses (Annual)

Phone

Postal

Contingency
	10% of total

10% of total

10% of total
	10% of total

10% of total

10% of total
	10% of total

10% of total

10% of total



These industries primarily used only ‘waste’ as raw material. Nevertheless, the cost of recycling of the same into useful, commercial products was found to be exhorbitant. Daily expenditure itself amounted to Rs. 12,200/-, 11,660/- and 13,600/- for the three units respectively. Similarly the monthly fixed expenses tallied upto Rs.97,400/-, 93,100/- and 90,250/- respectively. Naturally this is a capital intensive industry. Along with this,
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 the industries incurred a ten per cent (of total) expenditure on postal, telephone and contingency charges.  

4. Production Particulars: Details on the same are presented under Table 5

Table 5. Production Particulars (Fibre)

	Item
	Production (in bales/day)
	Monthly production (bales)
	Shape
	Colour
	Size 

	Brown fibre

White fibre
	37

50
	901 –960

1200
	Rectangular

Rectangular
	Brown

Brown
	2’6”X1’6”

2’6”X1’6”


The units were found to produce 37 bales of brown fibre and 50 bales of white fibre a day. The monthly production reportedly was 901 –960 bales of brown fibre and 1200 bales of white fibre. The bales irrespective of the units were rectangular in shape, brown in colour and of 2’6”X1’6”size (Plate 5). The fibres were graded based on fibre length and colour of the fibres. Even if the raw materials are perishable, the recycled products were found to be durable.

5. Sales Volume: The products were packed in bales as explained. The bales were sent to Kerala for further processing into coir related products (white fibre) and  brushes, bristles etc. (brown fibre). Lorry loads of capacity 175, 175 and 180 bales from the I,II and III units respectively left twice a week from the units to coir industries in Kerala located 300-350 km away from the units. Each load fetched a sum of Rs. 83,332/-, 83,332/-and Rs. 91,666/- respectively. Though the recurring costs per week was found to be high, receiving triplicates of the amount stated earlier per load thrice a week definitely is an attractive rate of return for the concerned industries. 

6. Monetary Benefits: The benefits reaped as return for their produce is explained under Table 6.
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Table 6. Monetary Benefits Reaped

	S.No of Industry
	Monthly Income (Rs. in lakhs)
	Annual turnover (Rs. in crores)
	Profit earned 

(in per cent)

	I

II

III
	10

10

11
	1.2

1.2

1.3
	15-20

15-20

21-25



The units were found to reap good dividends from their industries. From waste, the stakeholders could yield sumptuous ‘wealth from waste’. Once established these industries have proved their worth as lucrative business avenues. Another salient feature was that the products could be sold ‘tax free’ which is an additional income for the units.

7. Waste Recycling: The major wastes that emerged from the units were water (after dehydration of husks) and waste fibres (baby fibres and coir dust). The samples reported that all the three selected units produced 30, 30 and 25 to 30 per cent of their production daily as waste fibres respectively. The waste water was channelised to their own coconut farm for irrigation purposes. On the other hand, the waste fibres (especially brown fibres) were happily handed over to decorticating industries free of cost which saved dual purpose; one to dispose off the mounting solid waste which is difficult to dispose and secondly help reprocessing of the ‘waste from waste’ into usable, commercial products (briquettes, grow bags etc) that help mitigate environmental pollution, find reuse for a waste otherwise difficult to dispose, earn regular income and foreign exchange, enhance employability, encourage eco-friendly projects, and contribute for community and national welfare.

B. Profile of the Decorticating Industries:


Survey of the existing industries dealing with recycling of coco peat(coir pith) are delineated under:

34
1. Nature of the Industry

2. Input Profile

3. Process

4. Production Strategies

5. Investment Vis-a-Vis Earnings

6. Potentials of the Project

7. Environmental Protection Dimension.
1. Nature of the Industry: This part of the findings are examined under:

a. Use of Coir Pith in the Industry

b. Details on Ownership

c. Motivation and Spearheading

d. Details of the Premises 
a. Use of Coir Pith in the Industry: Coir gained popularity as an additive in potting mixtures following the peat shortage in 1998.The study revealed all the industries to be producing briquettes using coir peat, while one industry alone made grow bags too (Plate 5). Here, as Mathew (1993) narrates the raw material (voluminous fibre material) is compressed into a less bulky form suitable for shipment. Further it is easier to handle and reduces shipping costs (www.fiberdust.com and Nair, 2001) From the ecological standpoint growth of this industry is a welcome change to the national economy. The advantages of using coco peat as a raw material as enunciated by the stakeholders are presented under Table 7.

Table 7.   Advantages of the Raw Materials

	Advantages
	Per cent reporting

	Abundant availability

Organic in nature

Eco friendly

Available free of cost

Renewable source

Avoidance of dumping problems

Appreciable potting medium

Bio degradable matter

Weightlessness

Ability to improve soil structure
	100

100

100

100

100

100

100

100

66.66

66.66
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Being organic, eco-friendly, biodegradable and replenishable source had attracted the attention of all the samples to choose this raw material. Weightlessness of the material and its quality to improve soil structure had enthused 66.66 per cent each of the samples to choose the material. As Suharban et.al., (2004) state that if bricks are made out of such material, they ensure high oxygen levels and thus good drainage properties. Naturally as the samples agree the material is a good potting medium. Bragg (1991) adds stating that because coir originates above ground, it does not contain any soil diseases. So, coir substrates, the samples report, are good growing medium.

b. Details on Ownership: Table 8 depicts the details on ownership of the industries.

Table 8. Details on Ownership

	Type of organization
	Year of establishment 
	Registration details

	S.No of industry
	S.No of industry
	

	Sole proprietorship
	Partnership firm
	1995
	1999
	2001
	S.No of industry

	II
	I

II
	II
	I
	III
	I

II

III



The pioneer industry alone was a decade old. It was found that two of the industries were partnership firms though started in different periods (1999 and 2001 respectively). The industry, which had a sole proprietor, was the one to be started first. It is evident that as the pioneer industry flourished, it had created enough ripples to sprout partnership firms in the concerned eco-friendly industry. All the firms had obtained legal registration too.

c. Motivation and Spearheading: Knowledge and the necessary motivation were reportedly obtained from websites and the Coir Board offices. Knowing the chances for an eco-friendly dimension to it, it is no wonder that the stakeholders had grabbed the issue. A rich opportunity for 
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raising projects, being agro based with a copious availability of raw material had added momentum to the endeavour. Though none of the owners had undergone any training, the industries had germinated just with the guidelines obtained from Coir Board.

d. Details on Premises: The survey revealed the first industry to be possessing ten acres of land and the second to own eight acres of land. Naturally the industry was in these premises. The third party on the other hand has had their industry established in 20 acres of land proving that this industry is not only gaining momentum, but has also attracted the attention of potential stakeholders.
2. Input profile:


Based on the response received, the inputs consumed by the industry for production of coco peat briquettes and grow bags (only one unit) was found out. Details on the same are described under:

a. Raw Material Requirements

b. Consumption of Water

c. Power Requirements

d. Labour Employed

e. Financial Input

f. Machinery Installed

g. Packaging Materials Used.

a. Raw Material Requirements: The only raw material used by the units was brown fibre available from defibring units. According to Thilagavathi and Mathan (1996) brown fibre is obtained from seasoned coconuts, which has lost their green colour (<12 months). The survey revealed that the industries depended on the  three defibring units, in and around Pollachi (as explained in ‘A’) for the raw material supply.
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Brown fibre is a by-product obtained from coir industries. It is a ‘waste obtained from waste of coconut’. Hence this part of the study is delineated under:

i. Place of Procurement

ii.  Frequency and Quantum 

iii. Mode of Delivery.

i. Place of Procurement: The concerned samples obtained raw materials free of cost from defibring units. Disposal of the brown fibres is a perennial and ecological problem of the defibring units. Rajkumar (2005) states that extraction of one kilogram of fibre generates double the quantum of coir pith. Hence it was found that the units happily gave away this ‘waste out of waste’ to the coir peat briquette and grow bag producing units without charging any cost. It is evident that the coir peat units definitely have a sustained market by virtue of its abundant raw material availability and also for its potential to solve environmental hazards in a purposeful way. The coirpith units had direct dealing with the defibring units for procurement of the raw material. The units were within 10 km distance from the industries.

ii. Frequency and Quantum: The coir peat units obtained daily supplies of raw materials to their units. While the first two units obtained 50 and 60 tonnes daily respectively, the third unit reported to be requiring 100 tonnes a day. Evidently the third unit was found to be a larger one. The findings also highlight the magnitude of waste (brown fibre) emerging from defibring industries in a day, which ensures a sustained supply to these industries.    

iii. Mode of Delivery: The coir pith units resorted to transportation of raw material by lorry loads from defibring units to their concerned industries. Each load brought in 10 tonnes / load, where in the three units procured seven, eight and nine loads daily respectively.
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b. Consumption of Water: The units had rug bore wells for sustained supply of water. The first unit alone had dug a well in addition to the bore well. By all means the selected units were found to be self-sufficient.


Daily consumption of water differed with the size of the units, items of production and quantum of production. The first two units reported to be using almost one lakh litres of water, while the third unit used 2 lakh units daily. The study has revealed that the industry, though does not incur cost on raw material, consumes a lot of an other natural resource – ‘water’.
c. Power Requirements: An essential input to the coir peat industry is ‘power’ – used both for running borewell motors as well as for production processes. Consumption details revealed, industries No. I and III to be using 1800 units per month, while industry II used only 900 units. All the units utilized 75 HP motors for functioning the units.

d. Labour Employed: The data obtained pertaining to this part of the study is analyzed under:


i. Labour Employed


ii. Nature of Employment


iii. Details on Shifts and Labour Involved


iv. Wage Structure


v. Labour Welfare Measures. 

i. Labour Employed: Table 9 presents details on the labour employed by the industries.

Table 9. Labour Employed

	S.No of Industry
	Labour employed

	
	Male

(Number)
	Female

(Number)
	Total

(Number)
	Total Percentage

	
	
	
	
	Male
	Female

	I

II

III
	9

6

8
	20

27

20
	29

33

28
	31

78

29
	29

82

71
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Gomez and Gomez (1984) and Aravindakshan (1998) are of the opinion that coconut industries provide work to rural people (more than 5,00,000) in south India among whom 80 per cent are women. It was heartening to record that the industries were not only labour dependent, but were also a potential arena for women’s employment. The study revealed that the industries had employed 29, 33 and 28 workers among whom 69, 82 and 71 per cent were women respectively. The industry is almost exclusively feminine.

ii. Nature of Employment: The survey revealed that all the workers were employed on daily wages on a permanent basis (after one year probation). The activities performed by the workers were dumping pith in the stock yard, screening, washing, shifting of pith (stock to dry yard), drying, shifting dried pith to processing unit and godown, packing, bailing of briquettes, grow bags and loading packed goods for shipment.

iii. Details on Shifts and Labour Involved : The following Table (10) gives details on shifts slotted in the industries with the data on labour involved during each shift.

Table 10.  Shift Duty Implemented in the Industries

	S.No of Industry
	No. of Shifts
	Duration of shifts (hours)
	Workers/shift
	Workers involved per shift

	
	
	
	I
	II
	III
	I
	II
	III

	
	
	
	
	
	
	M
	F
	M
	F
	M*
	F**

	I

II

III
	3

3

2
	8

8

10
	12

11

14
	12

11

14
	5

11

-
	2

2

4
	10

9

10
	2

2

4
	10

9

10
	5

2

-
	-

9

-


*- Male, ** - Female

Two of the units had designed their productive activities to be conducted in three shifts of eight-hour duration, while the third industry had only two shifts extending upto ten hours each. 
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As stated in many studies(Gomez and Gomez, 1984; Aravindakshan, 1998 and Vaz, 1998) this survey also proved that women’s involvement in these industries was higher. More than three quarters of the work force were women. Only the second industry had involved women employees in night shifts too.

iv. Wage Structure: The daily wages paid to the female workers was Rs.60/- each while the men labourers were paid Rs. 80/- each a day. This may be correlated to the type of activity performed by the different sexes. Men were also engaged in loading, unloading consignments and transporting goods from one place to another within the industry premises. This justifies for the wage differential observed between the sexes. 

v. Labour Welfare Measures: The major welfare measures framed by the management in favour of the labourers were group insurance, festival gifts and supply of tea at a subsidized rate. When two industries offered an increment of seven per cent of their wages, the second industry alone offered 7.5 per cent as increment. This benefit was sanctioned only after permanency of the workers, that is, after an year’s probation. 

e. Financial Input: Finance is the backbone of any industry. Hence this part of the study is dealt under the following heads:


i. Finance Marshalled


ii. Subsidy Enjoyed

i. Finance Marshalled: It was noteworthy that none of the stakeholders resorted to equity, but had set confidence in securing loans from commercial banks. Being an eco-friendly project the banks were also boundant to offer loans. The findings pointed to industry No. II to have availed 25 lakhs for the project, while their counterparts had availed 70 lakhs each respectively. It is clear that this industry is capital – intensive too.
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ii. Subsidy Enjoyed: The electricity board had offered a subsidy of six per cent for a period of three years on the units’ electricity bills. Similarly the units also enjoyed a subsidy on generators to the tune of 10 per cent (for industry No. II) and 20 per cent (for the other two units) for a period of three years. This statute was allowed only because the project undertaken happened to be environment friendly and one, which enables waste management to a large extent.

f. Machinery Installed: Coir peat briquette or grow bag manufacture requires specialised machinery. The details on possession of machinery used are described under:


i. Machinery Used and Operation


ii. Place of Purchase


iii. Cost of Machinery


iv. Cost of Installation


v. Simple Tools Used

i. Machinery Used and Operation: Table 11 presents the major machinery used by the industries.

Table 11.  Machinery Used

	Machinery used
	Number of Machines

	
	S.No of Industry

	
	I
	II
	III

	Screeners

Hydraulic Compressor

Bagger
	3

1

1
	3

1

-
	6

2

-


The screeners were used for sieving the treated coir pith, while the hydraulic compressor acted as a compacting machine for compressing the treated coir pith into a brick form. It was found that the first two industries possessed three each of screeners and one each of hydraulic compressors respectively, while the third party had two sets of each. Likewise only the
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 first industry owned a bagger machine since they alone produced grow bags (Plate 2. depicts the machinery used by the industries).

The mechanism of operation of the machines were automatic but loading alone had to be done mechanically. The compressors were able to produce 540 pieces of No:8 briquettes per hour while the baggers made 20 grow bags per hour.

ii. Place of Purchase: The second industry alone had imported the machinery from Srilanka. The others had procured it from Coimbatore. This is proof enough to say that the industry had caused effective momentum to initiate entrepreneurship, which deals with machinery for this waste recycling process.

iii. Cost of Machinery: The cost incurred on purchase of screeners was to the tune of Rs. 3000/- per screener. Likewise the hydraulic machine and baggers costed Rs. 30 lakhs each. Based on the number of pieces owned the total investment on machinery amounted to Rs. 6,09,000/-, Rs. 3,09,000/- and Rs. 6,18,000/- (inclusive of both screeners and hydraulic machine and or bagger) for the three industries respectively.

iv. Cost of Installation: The cost incurred for installation of the machines again depended on the number of pieces owned. To this effect the second industry had spent only Rs. 20,000/- as installation expenses while the other two had incurred Rs. 50,000/- each.

v. Simple Tools Used: The tools used by the labourers other than the machinery were spade, bamboo baskets, brooms, plastic sheets, small tillers and the like (Plate 3). The cost of replenishing the stock amounted to Rs.500/- per annum.

g. Packaging Materials Used: For packing briquettes and grow bags the packaging material used were wooden pallets, (for briquettes) stretch filling,
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 straps, sacks and hydroponic bags or covers (for grow bags). These were bought from companies on bulk purchase. The cost of the packaging materials were to the tune of Rs. 130 - 140/-per kg, (stretch filling) Rs. 40 - 50/kg for straps, Rs. 300/- for 20 numbers of wooden pallets, hydroponic covers at Rs.1000/- per Kg, 4’5”sacks at the rate of 160 / Kg and rope at  a cost of Rs.35 per Kg. Frequency of purchase was reportedly monthly. The materials were available for purchase at Anamalai and Coimbatore.

3. Process: 

This part of the study is explained under

a. Activities Involved

b. Process of Manufacture
a. Activities Involved: According to the Regional Coir Training and Development Centre (1998) while male labourers handle the raw material and finished produce trade ends, almost all labour processes in this extremely arduous industry fall to the lot of women workers. Their role is only peripheral. The study also proved that though all the workers were involved in all the jobs, strenuous jobs like loading / unloading were entrusted to men, and drudgery – inducing tasks like drying, watering, feeding the machines and packaging which involve a lot of monotony were given to women.

b. Process of Manufacture: The step-by-step process of manufacture of both coir peat briquettes as well as grow bags is uniform. Coir pith is collected from coir defibring units. It is left for natural wetting and drying, washed in concrete tubs (tank size – 6’X6’X5’ and capacity 1600 tonnes), dried to achieve appropriate levels and then compacted. Coir pith should be washed, heat treated, screened and graded before being processed into coco peat products says, Meeraow (1995), while Juniper,et.al., (1989) and 
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Mathew (1993) give impetus to washing as a significant step which reduces the unwanted salts before being dried to less than 20 per cent moisture. Washing and drying the raw material to achieve necessary standards is a mandate to be adhered to by the exporters. To comply with this in the selected industries, this washing and drying process was conducted in specially designed washing tanks and stone paved or concrete laid yards. Fresh water is used for the purpose. It was found that the pith was not treated with anything – natural or synthetic (chemical) in order to transform them into briquettes or grow bags (Plate 4). Definitely the products are ample proof for waste recycling of wastes (coco peat) from wastes (brown fibres).

4. Production Strategies: 

Any kind of a production process would involve certain strategies specific to an industry. Those pertaining to these industries are analysed under:

a. Product Specifications

b. Quantity Produced
c. Frequency of Production

d. Marketing
e. Packaging
f. Volume of Sales
g. Shipment.
a. Product Specifications: Table 12 gives details on the specifications of the products.

Table 12. Product Specifications
	Product
	Product Specifications

	
	Size (cm)
	Shape
	Colour
	Weight 

	Briquettes
	20X10X2.5
	Rectangle
	Brown
	650gm

	Grow bags
	100X18X16
	Rectangle
	Brown
	25kg
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The products were produced in compliance with international standards. The briquettes were brown in colour, rectangular in shape, weighing 650 gm and of a size 20X10X2.5cm. But the grow bags though were similar to briquettes in colour and shape weighed 25 kg and were 100X18X16 cm when expanded. The products are compacted spongy structures that expand when wetted with water. It is conveniently used as potting or growing medium. The spongy structure of coir pith facilitates retention of water and acts as a good farm soil conditioner which ensures slow release of added nutrients to the crop, due to its alkalinity reports, Coir News (1999).

b. Quantity Produced: Using seven metric tonnes of coir peat the first two industries produced seven metric tonnes of briquettes, while the third industry achieved double production because they had two machines installed in their unit using 14 MT of raw materials. Similarly the industry producing grow bags produced 320 pieces of grow bags daily using eight metric tonnes of raw material.
c. Frequency of production: The survey revealed, but for slack periods during rainy season, the industry succeeded in achieving daily production of the briquettes and grows bags.

d. Packaging: The survey revealed that the briquettes were packed in wooden pallets, which accommodates 2000 pieces each. The grow bags were packed in stretch filling and bound using sacks and strips (Plate 5). Women mainly managed this section. Each industry had employed five women each exclusively for this section, probably because the task necessitates accuracy combined with patience and precision.

e. Marketing: Marketing was only to International customers arranged through middlemen. The products were transported to Tuticorin port from 
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where they were shipped to other countries. The consignment left thrice a week from the industries.

f. Volume of Sales: The products (consignments) were sent for export thrice a week. Each consignment included 10 pallets of briquettes (2000X10 pieces) from two units and 20 pallets from a unit generating double production. The grow bag producers sent 640 pieces in each consignment. Grow bags were also exported thrice a week. On an average the units could accomplish 210 metric tonnes / month of sale of briquettes (420 metric tonnes in the case of double production) and 240 metric tonnes per month of grow bags( approximately 9,600 pieces / month).
g. Shipment: The products were transported through lorries owned by private parties, hired on contract basis. Each industry had a lorry transport catering exclusively to those units. Every alternate day the lorries used to take the consignment from the units to Tuticorin Port.


The briquettes were packed in pallets. They could accommodate 2000 pieces in each pallet. The weight of one pallet was reportedly 1.5 metric tonnes. For shipment, the products sent from the decorticating industries were loaded in containers (Plate 6). The details on shipment are tabulated below.

Table 13. Shipment Particulars

	Items shipped
	Container size
	Capacity of container
	Weight of container with products (in metric tonnes)

	Briquettes
	20’DC
	10 pallets (20,000 pieces)
	13

	Grow bags
	40’DC
	1000 Pieces
	18.5



The data given is only for one container each. It was found that every alternate day a shipment each of products from the concerned industries left for foreign countries. The selected industries shipped 210 MT (I & II 
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industries each) to 420 MT (III industry). The samples stated to be bearing a nominal standard freight charge of Rs. 654/- ($ 13.91) per shipment. Naturally these environmentally benign products are commercially viable (earning dollars and not the local currency).
5. Investment Vis-a-vis Earnings: The success of any industry is dependent upon how the unit manages and balances its investment with its earnings. Hence this part tries to bring out a fair weighment on what they had invested with what they had earned. This aspect of the study is designed to analyse the following strategies.  

a. Net Investment

b. Total Fixed Cost of the Project

c. Recurring Expenses

d. Annual Working Capital Requirements

e. Annual Earnings.

a. Net Investment: The net investment of the units differed. Table 14 presents the concerned data.

Table 14. Resource Allocation

	Items of investment
	Investment  in Lakhs

	
	S.No of Industry

	
	I
	II
	III

	Land

Construction

Machinery

Installation

Miscellaneous

(Processing charge etc)
	20.00

20.00

60.09

0.5

0.5
	16.00

10.00

30.9

0.25

0.25
	40.00

30.00

60.18

0.5

0.5


The industries were located in an area of 10 acres, eight acres and 20 acres of land. A linear correlation was found between the acres held and the cost incurred for construction. Apart from investment on land, the stakeholders had spent lavishly on construction, machinery, installation and

53

 processes charges, which was found to be uniform among the samples unit’s studied. Area allotted for varied activities (dumping, washing, drying, processing, etc) differed among the sample units. 

b. Total Fixed Cost of the Project:
The total fixed cost incurred by the samples amounted to 1.01 crores, 60 lakhs and 1.31 crores respectively for the three industries. These prove that the eco-friendly industry is really capital – intensive.

c. Operating Cost: Recurring expenses are a routine with all industries which are necessary for a sustained operating cycle. These units are in no way different. This aspect of the study is examined under:

i. Cost of Manpower

ii. Water Charges

iii. Cost of Power Used

iv. Freight Charges

v. Overhead Expenses

vi. Maintenance Cost 
i. Cost of Manpower: This part of the study is analyzed under:

· Daily Wages Paid to Labourers

· Salary Paid to Office Staff
·  Daily Wages Paid to Labourers: The labourers, - both men and women, were employed for six days a week. The men were paid Rs. 80/- while the women were paid Rs. 60/- daily. There are a minimum of 25-30 labourers in the units, Naturally the management paid between Rs.10,000 to 12,000/- on wages alone per week.
· Salary Paid to Office Staff: Other than the labourers, the units had employed others for office work. Table 15 presents details on payment made for office staff.
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Table 15.  Payment to Office Staff

	Designation
	Monthly Salary paid (Rs. in 1,000s) 

	
	S.No of Industry

	
	I
	II
	III

	Manager
Assistant Manager
Supervisor

Watch Man (2)
	4

10

7

1.2
	9

15

12

1.2
	16

20

18

1.2



The units did not follow a uniform scale of pay for the office staff. They were expending nearly Rs. 40 –50,000 per month on staff salary alone.

ii. Water Charges: The units were found to be spending around Rs. 5000 – 6000/- per month on water charges (included under power charges). Consuming between one to two lakh litres of water for each consignment naturally speaks on the units of power used for operating motors. It is not a wonder that the units are forced to spend a lot on water.

iii. Cost of Power Used: The units were reportedly using 1800 units of power (I and III units), while the second used only 50 per cent of it. Having double generation (III unit) or producing grow bags in addition to briquettes were attributed as reasons for the extra consumption of power. Charges levied by the electricity board was on a standard commercial rate of Rs. 5/- per unit of power. The II and III units thus agreed to be remitting up to Rs.10,500/- per month, while the other unit paid up to Rs. 6,500/- monthly. 

iv. Freight Charges: The freight charges (lorry charges) to bring the raw material from the defibring units to the decorticating units was to the tune of Rs. 3,500/-, Rs. 1,200/- and Rs. 7,000 per day respectively. Similarly the units also paid lorry fare for transporting their products from the unit to Tuticorin port, which amounted to Rs. 12,000, Rs. 10,000, and Rs. 10,000 (thrice a week). Cumulatively it amounted to 10 per cent of overall expenditure per month (as per cent of overall expenditure). 
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This included diesel charges (Rs. 3000 to 4000/-), drivers share (Rs. 5000 – 6000/-) and cleaner’s share (Rs. 1000 – 2000/-) and bata for both the people (Rs. 300/- each).  

v. Overhead Expenses: Expenditure incurred on overhead expenses other than transportation were postal (10 per cent) and telephone bills (10 per cent), and stationery charges(10 per cent). 
vi. Maintenance Cost: On an average the stakeholders stated to be spending Rs. 600 - 1000/- per month on maintenance cost. Depreciation and maintenance cost were reported to be Rs. one lakh per year. They had made arrangements for a five day maintenance per annum for four years. 

d. Annual Working Capital requirements: A rough estimate of the same is presented through Table 16.

Table 16. Working Capital Requirements

	Recurring expenses
	Working capital requirements (Rs. in lakhs/month)

	
	S.No of Industry

	
	I
	II
	III

	Wages to labourers

Salary to staff

Power

Transportation

Maintenance  

Overheads
	0.4608

0.2220

0.1050

1.4400

0.0100

0.0223
	0.5040

0.3720

0.0650

1.2000

0.0100

0.0215
	0.5376

0.5520

0.0105

1.2000

0.0100

0.0240

	Total
	2.2581
	2.1725
	2.3341



The study revealed that the monthly operating costs exceeded two lakhs for all the units. Despite free availability of raw materials decorticating industries were found to be taxing exhorbitantly on the stakeholder’s purse.

e. Annual Earnings: The details on this score are presented under Table 17
Table 17. Earnings of the Industries

	S.No of Industries
	Monthly income

 (Rs in lakhs)
	Annual turnover 

(Rs. in Crores)

	I

II

III
	40

39

70
	4.5

3.5

7.0



The data obtained was quite attractive. The project definitely seems to be a lucrative one. The third industry, by virtue of handling two production units reaped almost double of the other two. Otherwise, it is evident that the income earned by the sample units were uniform. The annual turnover earned was to the tune of 3.5, 4.0 and 7.0 crores respectively for the concerned units.


The samples reported to be sending 12,000 (briquettes), 14,000 and 13,000 per pallet on each consignment. The grow bag producers sent 640 pieces in one consignment per container. The stakeholders stated to be earning $255.31, $297.87 and $276.59 per consignment respectively from the exports. For grow bags alone they earned $13.91. The exchange value, evidently leads to a lumpsum amount every week. It is no wonder that the industry has picked up momentum within a decade’s time.

6. Potentials of the Project: 

Having expended quite an exhorbitant amount on the project, it is but natural to find out how far the projects have potentials for a sustained development of the industry as well as the nation. Hence this part of the study is analyzed under:

a. Use of the Product

b. Merits of the Product

c. Characteristics of the Product

d. Benefits Realized

e. Prospects for Foreign Exchange
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a. Use of the Product: Coco peat is used in two ways – as decomposed form and undecomposed variety (Sekhar, 1999) Undecomposed form is used in hydroponic systems. All the stakeholders agreed that the briquettes and grow bags were an excellent growing medium for plants and a good amendment for soil. Sekhar (1999) calls growing medium as a substance on which to germinate and grow plants and soil amendment as one which improves the soil’s physical and chemical properties. Coco peat, the samples unanimously stated, is found highly useful in agriculture and horticulture units and best used for raising plants in green house projects, domestic plants, window boxes, gardens and nurseries (Plate 6). The products were easy to handle too. Kumar (2003) also is of the same opinion. 

b. Merits of the Product: The stakeholders stated that coco peat being consistent, uniform in texture and a completely homogenous material (composed of millions of capillary micro sponges) absorbed and held multiples of its own weight in water. The natural pH and cation exchange capacity helped release nutrients in solution over extended periods without requiring frequent rewatering. In these days of water shortage, they highlight this as a characteristic, customers prefer in gardening. Moreover as Cresswell (1992) and Jayaweera and Sanmugam (1998) vouch, they also do not waterlog. The samples stated that the top ¼’’ layer remained dry, preventing fungus growth – an additional characteristic in a growing medium. The product’s phytosanitary properties (free from germinative seeds and disease germs) further acted, as a matrix for controlled, slow release of fertilizers, which is a bonus benefit.

c. Characteristics of the Product: An enquiry into the characteristics of the product broughtforth the following aspects discussed under:
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i.  Nature of the product


ii.  Grading


iii. Lab specifications of the Product


iv. Significance as Growing Medium


 v.  Reconstitution Procedure 
i. Nature of the Product: The findings revealed that the products were non-perishable and appreciably durable. The products could be safely used upto 60 months after production, the stakeholders agreed. Though they had not specified any expiry date, they stated it was best to use the products within five years of production. The reason attributed was that the expanding value of briquettes and grow bags would reduce after that period and may drop down to powder or bits.

ii. Grading: A product, especially an eco-friendly, recycled (waste) product should rise up to the expectations of International standards. Unfortunately, coir pith recycled products do not have a testing and research center in India. The samples graded their products as EB, KCB, and PPB, briquettes (I,II and III units respectively) and the unit producing grow bags as EGB2. The samples complained mainly of the lack of testing unit here in India as a major constraint for their products. Another factor about which the samples expressed concern was that, the local nurseries (owners) were not aware of the significance of this unique resource. They agreed some attempt to generate awareness among them would be a welcome gesture. 

iii. Lab Specifications of the Product: For international trading, the products should satisfy specific laboratory and content standards. The details of the product specifications adhered to by the sample units is presented under Table 18.
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Table 18.  Lab Specifications of the Product

	Specifications
	Standard Data

	· Weight of the Product 

· Briquettes

· Grow bags

· Shape

· Colour 

· Chemical content

· Lignin

· Cellulose

· C:N Ratio

· Electrical Conductivity (EC)

· Moisture content

· Laboratory specifications

              Briquettes

· Size

              Grow bags

· Water holding capacity

· pH

· Expansion Capacity
	650gms

25 kg

Rectangular 

Brown

65-70 w/w dry basis %

20-30 w/w dry basis %

4:1

as per order (5% or 7%)

less than 20 per cent

20X10X2.5 cms

100x18x16cm (expanded) 4 cu. ft.

1603.72mhc (8/9 times of dry wt) 

5.5 – 6.4%

10 times its dry weight


The sample units agreed to be producing products which complied with these specifications. The briquettes and grow bags when immersed in water would absorb 10 times its dry weight and swells up. This is used for raising plants as a growing medium. Therefore, the expansion capacity of the product is a telltale mark of its potential sale in the market. 


The coir peat meant for export should have the optimum electrical conduction capacity, normal pH, air filled porosity, water holding capacity and free of weeds, fungal matter or sand. The products brought out by the sample units, is believed to satisfy all these. Hence the orders from varied countries.

iv. Significance as Growing Medium: Newly harvested coir is not suitable for horticulture because it has not gone through the natural ageing process. 
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Therefore, high levels of salts, resins and tannins may be present (Coconut Development Authority, 1997). Prior to production of briquettes or grow bags, coco peat undergoes natural ageing in the selected industries. Subjecting it to further graded washing and drying retains its potencity for hastening germination and root growth. Mehard and Mathew (1992) state that, because of this treatment recycled coco peat also improve physico-chemical properties of the soil. The samples stated that the raw material contained substances that stimulated plant growth. The Regional Coir Training and Development Centre (1995) supports that statement, although there was no scientific evidence to substantiate it. The presence of the hormones in the cotyledons of coconuts (rooting hormones) the samples argued is the answer to the question as to why coir substrates seemed to promote more rapid and better growth of seedlings. The adjusted lignin content, the stakeholders added ensured excellent water/air ratio maintenance over longer periods of time, aiding in the process. Above all they agreed that coco peat was a good substitute for peat moss.

v. Reconstitution Procedure: The briquettes and grow bags need hydration before use. The samples stated for reconstitution, the briquettes were to be kept in a container and poured over with 3-4 litres of water. The bricks were to be allowed to soak in water, stirred if necessary to make it light and fluffy. Then they could be used as planting media. In grow bags, on addition of sufficient water the slab expanded inside the bag (10 times its original size) wherein it would be ready for use. 
d. Benefits Realized: Success of any project is dependent on the extent of benefit realized by the stakeholders. An inventory into these aspects revealed the following as described under:

61
i. Income Earned and Profit Realized

ii. Personal Development

iii. Satisfaction of National Interest - Environmental Protection

i. Income Earned and Profit Realized: The stakeholders agreed to be reaping a profit of 15-20 per cent (I unit), 17-20 per cent; (II unit) and 30 – 35 per cent (III unit) from the international trade links they maintained. Correlation analysis proved there exists a linear relationship between the size of the unit and the profit earned. Naturally, this seems to be a lucrative project. Capital investment and recurring expenses on overheads alone were to be met by the stakeholders. The raw material was available free of cost. So, this venture is really a productive endeavour.

ii. Personal Development: The major factor stated by all the stakeholders was that adoption of such an eco-friendly project had helped them raise their status and prestige in the society, enhance their earnings and standards of living. Their quality of living had improved with the possession of assets like buildings, new vehicles and the like after starting the industry. Above all, they agreed to be enjoying a full fledged mental satisfaction described as ‘Psychic income’ in that they could help the nation in reducing environmental degradation due to the dumping or burning of a primary crop waste in India – ‘Coir pith – the waste of wastes’.

iii. Satisfaction of National Interest - Environmental Protection: The study revealed that a defibring unit generated as much as thirty per cent of their production as waste brown fibre every day. The methods of disposal of these wastes were simple dumping or burning. By transferring them to decorticating units where they transformed them into useable products (briquettes/grow bags) indirectly helped prevent environmental degradation.
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 Since the products were end – use oriented, (where they are used for raising gardens/ plants) in a way, helped to promote environmental regeneration. Thus the project being called ‘environment – friendly’ is most befitting (Plate 6).

e. Prospects for Foreign Exchange: Coco pith which was considered a waste product of coir industry causing pollution to the environment has now gained an important role in earning foreign exchange to the nation – an 83 per cent in export value states, Chandran (2003), for which Nair (2004) adds that most exports from India are in compressed form without any value addition. Through middlemen the selected stakeholders were able to obtain international trade links which promoted foreign exchange between India and countries like Holland, Singapore, South Africa, United Kingdom, Middle East, Netherlands, Australia, USA, Japan and other European Countries. This has been a great achievement done within a span of less than a decade. Mathew (1993) states that it is the only significant by – product export earner and our sample industrialists had proved it.

7. Environmental Protection Dimension:  

Coco peat being a waste disposed from the coir industries, poses the danger of pollution and  health hazard. Hence viable strategies to tackle these wastes are to be devised. One such project is the briquette and grow bag making. This part of the study analyses the potential of these projects in this dimension and is explained under:

a. Pollution Free Nature

b. Waste Management

c. Eco – Friendliness of the Products
a. Pollution Free Nature: The samples assured that the endeavour was absolutely pollution free. Since the raw material was left for natural ageing which (in rain and sun) helped reduce the particles, further washing and 

63

drying rendered the material free of toxic chemicals like lignin and tannin (which can affect both soil and surface water alike). Since the units did not waste even a speck of the material, land and air pollution could also be negated. The machinery used also did not produce any noise pollution they said. Thus the project can be counted as one, which nullified possibilities for pollution of all sorts.

b. Waste Management: Studies point out that processing of 12,000 coconut husks would yield to the production of approximately one tonne coir fibre and 2.5 to 3 tonnes of coir pith (eccofriendly@yahoo.co.in,2005). As per this study a defibring unit on an average used 96 to 99,000 coconut husks in a day. Estimation points to a daily generation of 22 to 24 tonnes of coir pith in each selected unit from which 50 per cent was waste from brown fibre. The pith contains about 30 per cent lignin and 26 per cent cellulose, which does not degrade fast, posing a major disposal problem reports the Crop Production Guide, (1999). Hence establishment of the decortication units for recycling this voluminous waste into compacted form is a welcome endeavour. Since the selected decorticating units used seven and eight metric tonnes daily for briquette/ grow bags production, they definitely contributed considerably well for waste management in a purposeful way. Subramaniam and Gnanasivam (2001) report that out of 606 lakh tonnes of coir pith produced in India, Tamil Nadu alone contributes 26 per cent.  Considering such data the venture undertaken by the selected decorticating industries was really a commendable one in terms of waste management.

Apart from using a waste product to produce a useful product, the waste that emerged from the processing yard also was utilized beneficially by the selected samples. The details are as presented overleaf:
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The drain water after drenching raw materials was channelised into their own farm / garden – a safe recycling method. Small powdery pith and baby fibres segregated while screening was again used for their own coconut farms. Since it helped to retain water and nutrients longer under the palms, indirectly the practice enhanced root growth and yield – regeneration of coconut palms.



It is evident that none of the wastes emerging from the production process was ‘wasted’, but were utilized to the fullest extent.

c. Eco-friendliness of the Products: According to an official publication in Manorama Year Book (2000), a project is called environment – friendly when any product is made, used or disposed off in a way that significantly reduces the harm it would otherwise cause to the environment. Considering this fact, the selected entrepreneurs dealing with briquette and grow bags production were enquired on their opinion on the eco-friendliness of the project that they had willingly accepted. Pointers focussing on why they consider their products as eco – friendly is tabulated below:

Table 19.  Eco –friendliness of the Products

	Pointers stated by the samples
	Number responding

	Wealth from waste

Reduced moisture content

Help tackle water scarcity 

Prevents leaching 

Affords a good potting/ growing medium

Best alternative for peat moss

Reduction of a voluminous solid waste

Mitigates dumping problems

Potential for foreign exchange

An organic product

Devoid of root diseases

Beneficial utilization of waste

Assist in regeneration of vegetation

Help condition farm soil

Ability for water retention
	3

3

3

3

3

3

3

3

3

2

2

2

2

2

1
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On the whole there were fifteen pointers presented. Among them all the samples unanimously voted for nine major points, while two of them advocated for five more. The products are genuine examples for organic products and wealth from waste, since the, products earned the stakeholders well in terms of foreign exchange. Washing the pith before drying not only helped to reduce unwanted salts but also render them with less than 20 per cent moisture. Naturally the product biodegrades slowly and also prevents fungal growth as a potting medium. Because as stated earlier, coconut is grown above ground, it is devoid of root diseases and hence protects the plants too from root diseases as a good growing medium. Hence the production of these products is  more or less an ecologically responsible choice. By virtue of being used as a potting or growing medium, it’s contribution to regeneration of vegetation, as the samples had pointed out is laudable.


An added bonus, the samples agreed, apart from being an income generating activity, is that, of reduction in the disposal problem of a voluminous waste. Instead of being an eyesore and a soil/water polluter, the briquettes/ grow bags have raised to the status of earning foreign exchange. Being eco-friendly products had also succeeded in getting the samples trade links with many a foreign countries and enabled them to do trade without sales tax (a great support from the Indian Government).  


One important factor pointed out by one of the stakeholders was that it would help tackle water scarcity. Since the briquettes/bags could store and retain water longer, the sample stated, that frequent irrigation or rewatering was not required. This prevented losses due to leaching too. Indirectly this would help tackle water scarcity, still, raise horticulture and lawns. 
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This factor facilitated transit of plants too- an added advantage for floriculturists, the samples appreciated. 


Western countries have long since gone in for soilless growing of plants. For that they are dependent on peat moss. Peat is extracted from environmentally sensitive swamps worldwide. Now its extraction has started posing a threat to other ecological systems. At this juncture, the samples stated, introduction of coco peat products had gained enough impetus to be readily accepted as a viable, natural, ecologically harmless and environmentally preferable substitute for peat moss. Hence, the sudden interest and momentum for import of coco peat products from India, by other countries. Evidently, the selected samples have happily started basking on the demand for this ‘Resource Recovery of Coco peat’.


As explained by the samples, the project proved its worth as an eco-friendly venture.

C. Status of the Employees: 




To understand the potential of an industry, it is necessary to find out the worker’s profile. To this effect, the workers employed in both the defibring units and decorticating units were interviewed. This part of the study, therefore analyses the following:

1. Personal Attributes

2. Work Profile

3. Satisfaction Derived

1. Personal Attributes: This part of the findings are delineated under:

a. Marital Status

b. Type of Family

c. Agewise Distribution

d. Educational Background
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a. Marital Status: Irrespective of sex and where they were employed all the workers were found to be married.

b. Type of Family: Table 20 presents details on the same.

Table 20.  Type of Family

	Family Type
	Type of Units

	
	Per cent responding

	
	Defibring
	Decorticating 

	
	Male
	Female
	Male
	Female 

	Joint

Nuclear
	33.3

-
	41.7

25.0
	13.3

12.2
	36.7

37.8



The study proved joint families to predominate. It is heartening to record that the traditional system of being in joint families has not faded and is still in practice in these rural belts.

c. Agewise Distribution: Details on this score are presented under Table 21.

Table 21. Agewise Distribution of Workers

	Age Range (in years)
	Type of Units

	
	Per cent responding

	
	Defibring
	Decorticating 

	
	I
	II
	III
	I
	II
	III

	
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F

	25-35

36-45

46-55
	-

8.3

16.7
	-

54

21
	-29.2

20.8
	-

37.5

12.5
	-

25

-
	4.2

58.3

12.5
	6.8

21

3.4
	24

38

6.8
	-

12.1

6.1
	60.6

21.2

-
	7.1

17.9

3.6
	25

25

21.4




Both types of units employed a larger share of women. While predominance of women in the age group 36-45 years was found in both types of units, women in the age range of 25-35 years were found in quite a large number in defibring units. The study highlights, that the industry and its associated tasks are accepted with great enthusiasm by men and women of all age groups.

d. Educational Background: Table 22 presents details on the same.
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Table 22. Educational Background of Workers

	Educational Level
	Type of Units

	
	Per cent responding

	
	Defibring Units
	Decorticating Units

	
	Male
	Female
	Male
	Female 

	Illiterate

Primary School

Secondary School
	50

25

25
	27

40

33
	-

13.8

48.2
	13.8

13.8

10.4




Majority of the men workers belonging to the decorticating units were found to have received education upto secondary school level, while a majority of women in the defibring unit, had studied upto that level. A shocking truth was that more than 50 per cent of the men working in defibring units were illiterates. It is not surprising that the units had procured labour as soon as they started the industry.

2. Work Profile: Work is one of the conditions for keeping human beings alive (Devadas, 1987). Based on this fact, the details pertaining to this part of the study is streamlined to include analysis of the following:

a. Motivational Factors

b. Nature of Work

c. Income Profile

d. Benefits Enjoyed
a. Motivational Factors: Being local residents, irrespective of the units where they were employed, all the employees stated that location of the units, unskilled type of job, ease in procurement and assured income as motivational factors. The major reasons stated for taking up a job in these industries was to earn a livelihood and / or augment their income.

b. Nature of Work: This part of the findings is examined under;

i. Activities Performed

ii. Shift and Duration

iii. Training Undergone

iv. Tools and Protective Gear Supplied

v. Posture Adopted

vi. Exposure to Pollution
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i. Activities Performed: The jobs entrusted to the workers were of different mosaic. Table 23 gives details on the same.

Table 23. Activities Performed

	Activities Performed
	Type of Units

	
	Per cent responding

	
	Defibring Units
	Decorticating Units

	
	Male
	Female
	Male
	Female 

	Shifting piths:

  Dumping yard to washing

  Drying yard to processing

Screening:

  Drying of pith

  Washing of pith

  Feeding

  Packaging

Shifting products to godown:

  Loading

  Spraying fibre

  Operating machinery
	100

100

100

100

-

-

150

-

150

100

-

100
	100

100

100

150

100

100

150

100

150
	100

-

-

150

150

-

150

150

100

-

100

150
	100

-

-

150

150

-

150

150

100

-

100

-




The study revealed loading and operating machinery were alone done exclusively by men labourers in decorticating units, while washing pith and packaging were the sectors under womens’ domain. As far as defibring units were concerned all the activities were entrusted to all the labourers irrespective of sex. The findings brought to light that the industry was not only a labour intensive one but also one that involved strenuous work. In the brown fibre industry the role of women is peripheral and limited to tasks like carrying husk from the husk pile to the mill, carrying the fibre to and fro from fields, drying it out etc. while highly paid jobs, with all machines are held by men, reports, The Regional Coir Training and Development Centre, (1998). The findings of the study have proved it (Plate 7).  



Another factor that surfaced was that those working in defibring units were employed only on seasonal employment, while their counter parts had work round the year because of perennial supply of raw material.
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ii. Shift and Duration: The defibring units had two shifts run daily of ten hours duration. One unit alone allocated women too in their night shifts. On the other hand among the decorticating units two of them function on three shifts and one on two shifts. Only one engaged women in night shifts. 

iii. Training Undergone: Since the defibring units do not require any skill orientation it was found that the employees in these units had not undergone any training. Contrarily, those involved in briquette / grow bag production were given ample training. May be because, it requires precision and accuracy in processing, special efforts were taken to give training to them. The training was imparted by officers from the Coir Board.

iv. Tools and Protective Gear: Both the industries were found to require only ordinary tools. In both the types of units the employees used only tools like spade, pickaxe, woven bamboo baskets, sticks and brooms (recycled coconut wastes), hand tillers, winnower like trays etc. In the defibring unit alone in the drying section the workers (men) used tractors with tillers to sift the raw material to facilitate uniform drying (Plate 3 and 8).




The protective gear offered to employees in both the units were gloves and a mask to cover nose and mouth while working (Plate 8).

v. Posture Adopted: In both the units the workers agreed to be standing, sitting, bending, kneeling down and squatting while performing the  activities. Though they did not agree it was clear that the activities involved considerable human energy expenditure and the activities were inherent drudgery- inducers.

vi. Exposure to Pollution: None of the workers complained of exposure to pollution of any – land, air or noise. But observation proved that the grading area (where they segregate baby fibers and coco dust) was dusty and in the 
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washing/drying tank the workers were exposed to dampness for longer periods.

3. Satisfaction Derived: A factor of genuine interest in the understanding of one’s work behaviour is the satisfaction he/she derives from work (Srivastava, 1990). With this backdrop, the satisfaction derived by the sample in terms of the following were analysed as given below

a.   Income Earned

b. Leave Particulars

c. Welfare Measures

a. Income Earned: ‘Income is the money received by a person, especially periodically from work/ investment (Oxford Dictionary of Business World, 1993). All the samples stated to be receiving daily wages for their exertion. While the men folk in the defibring and decorticating units received Rs. 70/- and Rs.80/- per day respectively, the women folk irrespective of the type of joint received a standard Rs. 60/- per day. It is but comprehensible that the workers are not paid well for the jobs they perform. Similarly those employed in the decorticating units atleast had the mental satisfaction that they were permanent employees and were eligible for an increment (7-71/2%) with the passing of every year. The plight of those in the defibring units was worse by virtue of their impermanent seasonal employment.

b. Leave Particulars: All the samples enjoyed a compulsory weekly holiday (Sunday) plus holiday on festival days. They were not eligible for any other kind of leave. Absenteeism for the job was considered as on ‘loss of pay’ (LOP).
c. Welfare Measures: Both the units had arranged for general insurance for their employees. Essential infrastructure like drinking water and lavatories were provided. The samples reported that they did not have any ESI or 
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medical benefits, but were taken care of by the management in case of an emergency or an accident. Rest periods between jobs extended form 30 to 60 minutes, depending upon the duration of the shifts. Actual job duration in each shift coincided with the Factories Act stipulations.

On the whole, the study revealed that the workers were employed in an unorganized set up.

D. Coco peat Use by Local Nurseries: Coco peat recycling being a new concept that has sprouted roots in the Pollachi belt, an enquiry was made among local nurseries in Pollachi and Coimbatore to elicit details on their general awareness about coco peat briquettes and grow bags and their use in their nurseries. The survey also brought to light the following facts.

1. Trade Modalities:  The joints were full fledged nurseries dealing with both ornamental as well commercial domestic plants – Rose, gerbera, anthurium, plantain, ladies finger, brinjals, tomatoes, and varied fruits/vegetables.

2. Knowledge and Use of Substrata: Awareness on the use of the peduncle of banana for raising saplings and the use of coconut husk as substrate for orchids surfaced. Knowledge on the use of coir pith wastes as potting medium along with some fertilizer was heard of; but not practiced. The samples stated that they had read about the significance of coir, coir peat and coconut wastes from press media (Figure 1). Existence of coir pith briquettes and grow bags as potting/growing medium was not heard of. Non-availability of coco dust/baby fibres for composting was also revealed. Sudheendran and Sreedharan’s (1998) opinion that the most experienced curse of the marketing of these products is the unawareness of the product, has come true.

74


The findings revealed that the owners of the nurseries had heard about coco pith and its use as growing medium, but had never used it. Thus the study proved that, though the coir peat briquettes and grow bags are produced and exported to other countries, the local end users, neither are using it nor are benefiting by it. Hence an attempt to popularize the product was made. 

3. Attempt at Popularisation: A simple, comprehensible, pamphlet (notice) in local regional language was printed and distributed to the nurseries located in and around Pollachi and Coimbatore (Plate 9). A sample of the pamphlet is presented in Page 78. It is hoped that this humble, maiden effort would create atleast a little vibration among the users to use and benefit from the products made by local producers.

V. SUMMARY AND CONCLUSION



Agricultural sector has a vital role to play in the economic development of any country, especially in India – an agro-economy. Of all the cultivated tree species in the tropical world, the coconut palm is the most widespread and a crop of great antiquity in India. Each part of the palm has multiple uses. Only husk and copra are commercially exploited. Coir / Coco peat is a voluminous waste arising out of husk defibring units and, the ‘decorticating units’, utilize this waste to make coco peat briquettes and grow bags. Thus the post harvest operations and processing units which have grown around the crop render yeomen service for environmental protection, revenue development and employment generation. Their contribution towards recycling of an environment polluting solid waste – ‘coir pith’ - is paramount. To elicit detailed information, a survey of the defibring and decorticating (three each) industries in Pollachi Taluk and the entire labour strength in these units were selected (purposive and convenience sampling respectively) and interviewed. To comprehend how far the knowledge of this recycled and export oriented product (coco peat) had percolated among local end – users (nursery owners), an interview of ten selected owners (convenience sampling) from Pollachi, Anamalai and Coimbatore was also done. The findings of the study are summarized under:  

Appraisal of the Units

Prospects for Environmental Protection

Potentials for Employability

Familiarity of End –users with Coco Peat

A. Appraisal of the Units: The findings are summarized under:

1. Spawn head: 

· The defibring units segregated brown and white fibres from dry and green husks respectively. The decorticating units used wastes from brown fibres called coco peat / coir peat to produce briquettes and grow bags for use in horticultural operations.

· Both – defibring and decorticating units – are less than an decade old.

· Guidelines from Coir Board offices and an innate desire to launch on an eco-friendly venture had inspired the groups to start the industries. Risk taking, challenge-loving and eco – conscious nature of the stakeholders added oil to the fuel.

2. Feasibility:

· All the defibring units were partnership firms. Only one decorticating firm had a sole proprietor.

· A salient feature was that all the decorticating units were managed by women entrepreneurs.

· Pollachi Taluk, being a noteworthy producer of coconut husks motivated the defibring  units, while using the waste generated by the former purposefully, became the prerogative of the latter (decorticators).

· Availability of accumulating hoards of wastes from coco processing – husks and coir pith – was found feasible for starting the industries.

· Husks as raw material from coconut dealers was purchased by the defibring units. The decorticators on the other hand procured the necessary raw material – coco peat – from defibring units free of charge. 

· The units were found to be women-labour intensive, which was available abundantly in the rural areas where the units were set up (Singanallur, Anamalai and suburbs of Pollachi) . All the three defibring units had employed 24 labourers each, among whom 75, 50 and 75 per cent were women. Among decorticators who had employed 29, 33 and 28 workers, 69, 82 and 71 per cent were women. 

· Employment in defibring units was found to be seasonal.

· The machinery needed for operating the units were available from local commercial centers (Pollachi and Coimbatore).

· From the feasibility standpoint, the units were found to be successful.

3. Technical Aspects:

· The defibring units possessed one set each of conveyor, crusher, sifter, beater, screener and baling units.

· Among decorticators, the I and II units possessed three screeners and a hydraulic compressor each (one set) while unit III possessed two sets. Since unit I alone produced grow bags, they had a bagger as additional machinery. 

· Both the groups used ordinary brooms, spade, pickaxe, tillers, metal winnowers, mason’s dish and bamboo basket as tools. Occasionally the defibring units alone operated tractors with tillers for drying the fibres.

· Packaging material needed by the defibring units was coir rope procured locally for baling the fibres.

· The decorticating units used stretch filling and straps for packing grow bags and wooden pallets for packing briquettes. This section was totally managed by women employees.

· The units resorted to lorries for transporting raw materials in and, send goods out from their units. One contract carrier catered exclusively for each individual unit.

· Lorry loads of raw materials were dumped in daily by the carrier service. Produced goods on the other hand were baled out thrice a week by both defibring units (except coir pith which are sent out daily) and the decorticating units.

4. Processing: 



The defibring units fed the green / brown husk through conveyors via bridges (which had collected water) where it was left for quick retting (continuous rotation in water) from where it was lifted up to crushers, which crushed them and the beaters defibred them into brown and white fibres. The screeners helped segregate fibres of lesser length and dust. The screened fibres were packed in the baling unit. The bales were 2’6” X 1’6” in size, rectangular in shape and brown in colour.

In the decorticating units, the daily quota of coir pith (which was left for natural ageing) was screened, watered and dried, again screened, watered and dried in concrete laid tanks to reduce moisture content (less than 20 %) and eliminate excess of lignin, tannin and cellulose content. They were screened again to eliminate any foreign matter. The coco peat was then fed into compressors and baggers to produce compacted coir peat called briquettes and grow bags respectively. The compressors, compacted 540 pieces of briquettes in an hour, while the baggers produced 20 grow bags in an hour. 



The briquettes weighed 650 gms, (4:1 compression) and the grow bags weighed 25 kg (25:1compression). All were brown in colour and rectangular. The size of briquettes was 20X10X2.5 cm and of grow bags 100X18X16 cm (expanded).

5. Production : 

· Using 45-47,000 brown husks and 50-52,000 green husks the defibring units achieved a production of 37 bales of brown fibre and 50 bales of white fibre a day. Monthly production amounted to 901-960 bales of the former and 1200 bales of the latter.

· Using seven and eight metric tonnes of coco peat the decorticators produced seven metric tonnes of briquettes and eight metric tonnes of grow bags daily respectively. 

· The products were produced to comply with International standards of air fill porosity, electrical conductivity (EC), moisture content (less than 20%) and water holding capacity (8-10 times of dry weight).

6. Economic Viability:

a. Financial Inputs: Total investment in the defibring units was reportedly Rs. 25, 24 and 24 lakhs respectively by the three units. The remaining was met with equity. In the decorticating units the net investment (or fixed costs) amounted to Rs. 1.01 crores, 60 lakhs and 1.31 crores (I, II and III units respectively).

· The investment helped to cover the fixed costs incurred on land, construction and machinery relating to the defibring activities.

· Land (Rs. 11-25lakhs) and machinery (Rs. 7-7.5 lakhs) were the major fixed costs among defibring units. For the same items the decorticators had incurred Rs. 20-40 lakhs and 30-60 lakhs respectively depending on the size of the units.

· Recurring expenditure for defibring units included expenditure on raw materials (Rs. 3,500 – 5,500/-) wages (Rs. 70/- for men and Rs.60/- for women) and transportation charges plus payment for driver/ cleaner (Rs. 5300 – 5800/-) daily.

· Recurring expenditure for decorticating units included daily wages (Rs. 80/- for men and Rs. 60/- for women), and transportation charges (Rs. 3000 – 3500/-). The raw material was received from the defibring units free of cost, since, this was how the defibring units disposed off their voluminous waste (coir pith/peat) from their premises. (which would otherwise degrade slowly and contaminate both soil and surface water).

· Monthly expenditure for both categories included charges on power, salary for office staff, maintenance and purchase of packing materials. 

b. Financial Adjustment: The three defibring units had borrowed loan from commercial banks to the tune of Rs. 16,15 and 17 lakhs, respectively while from similar sources their counterparts had procured Rs. 70, 25 and 70 lakhs respectively (I, II and III units).

· Apart from equity the decorticators had depended on loan money mainly for purchase of machinery.

c. Being an eco-friendly project, the samples agreed to have procured bank loans easily. Likewise the defibring units enjoyed a 15 per cent subsidy on capital and a 40, 30 and 20 per cent subsidy on EB charges for three consecutive years. As far as decorticators were concerned the EB had offered a subsidy of six per cent for a period of three years and a subsidy on generator to the tune of 10 per cent (for Unit II) and 20 per cent (for I and III) for a period of three years.

· Above all, the stakeholders from both types of units enjoyed exemption from sales tax.

d. Earnings: The three defibring units (I, II and III) fetched an income of Rs. 10, 10 and 11 lakhs respectively for their stakeholders per month with an annual turnover of Rs.1.2, 1.2 and 1.3 crores. The profit earned was reportedly 15-20 per cent (I and II) and 21-25 per cent every year.

· The three decorticating units (I, II and III), earned an income of Rs.40, 39 and 70 lakhs to their respective owners with an annual turnover of Rs.3.5, 4.0 and 7.0 crores. All of them agreed to be reaping 25-35 per cent profit every year. 

· From the viewpoint of income, the projects appear to be lucrative avenues.

7. Commercial Viability:

· Both type of units bring out value added products from wastes.

· The products produced by defibring units have good commercial value in the local market (coir industries).

· The decorticators produce briquettes and grow bags which have good commercial value in the international market.

· The defibring units transported 175 –180 bales of fibres thrice a week, which fetched from Rs. 83,000 to Rs. 91,700/- per load from coir industries.

· The decorticators sent 14 and 28 metric tonnes of briquettes and 16 MT of grow bags thrice a week to Tuticorin port for shipment to other countries.

8. Foreign Exchange Prospects:

· The briquettes/ grow bags were much in demand for their eco-qualities like water retention, soil amendment, healthy root growth, and anti fungal nature as potting / growing medium.

· The possibility of a ban on peat moss, which was hitherto used in horticulture for the above qualities, has enhanced the demand.

· Being compressible and reconstitutable with water when needed the demand for the product has increased.

· Consequently, the three units shipped 10 pallets of briquettes (2000 pieces per pallet) per container and 640 pieces of grow bags per container every alternate day to countries like USA, Holland, Netherlands, South Africa, Singapore, Japan, Middle East and European countries. The cost incurred for shipment was Rs.654/- ($13.91).

· In return they received Rs. 12,000 – 14,000/- per pallet ($255.31 to $297.87) for every shipment.

· Though the defibring units are not able to earn good foreign exchange for the products, in a way they are indirectly responsible for such dividends for the wastes they generate. 

B. Prospects for Environmental Protection:

· A defibring unit was found to generate as much as 30-35 per cent of their product as waste fibres (coir peat) daily. A decorticating unit nearby is a welcome addition to a defibring unit, by virtue of its income generating potential and foreign exchange prospects. They not only help create ‘Wealth from Waste’ but also help tackle the problem of disposing such huge solid wastes which otherwise could degrade the environment.
· The waste water and fibre dust (waste) which emerged from decorticating units (defibring too) again was reutilized in their own farms to revitalize their coconut palms – another mode of waste recycling.

· Though coir and coir products have established their potential in the export front, coco peat briquettes / grow bags are recent frontrunners in the area of regenerating vegetation. They are by-products of an organic, eco friendly, renewable source of waste. Because of their end use in horticulture and promoting soil less growing medium, their contribution to environmentalists is paramount.

· Above all the introduction of coco peat in horticulture would not only help protect environment, but also preserve the ‘peat bogs’ which are a pride of Westerners and much adored by environmentalists, the world over.

These factors highlight that the projects are potential sites for waste recycling and reaping a ‘bumper from biomass’.

C. Potentials for Employability: 

The findings focus on the following salient points:

· The units are potential sources of employment for unskilled labourers especially women.

· Cent per cent of the labourers were found to be married and hailing mostly from joint families. Agewise distribution revealed a majority to be between 25 –45 years.

· Illiterates outnumbered those who have had basic education

· The ‘novelty’ of the units, located near their locale of residence, ease in appointment, unskilled job, assured income, earning a livelihood and or augmenting family income had urged the labourers to take up this job.

· Men were engaged in jobs like shifting, loading, unloading, transportation and the like, while the women were engaged in monotonous jobs like washing / drying pith, screening and feeding husks/  peat into machines. In the decorticating units women were engaged in packaging goods.

· Those working in the defibring units were enrolled only on seasonal employment.

· Women were found to be engaged only during day shifts, while in two units (one from each type) alone they were engaged in night shifts too.

· Those working in the decorticating units alone had undergone some training.

· The protective gear offered for the samples were gloves and mask (to cover nose and mouth) while working.

· The labourers adopted various postures like bending, squatting, sitting etc while performing activities.

· None of them complained that they were exposed to pollution of any sort or undue duration of work.

· While the women engaged in both the units were paid a uniform rate of Rs. 60/- per day, men received different wage packets (Rs. 70/- day in defibring units and Rs. 80/- day in decorticating units).

· On successful completion of an year of probation the workers in the decorticating units alone received an increment (7 to 7.5 per cent).

· The units practiced a six-day week schedule with Sunday as holiday. Apart from that the workers enjoyed festival holidays. Absenteeism on working days connoted to loss of pay.

· Both the units had arranged for group insurance for the labourers. But for satisfaction of basic necessities (water, lavatory etc) the workers did not enjoy any other welfare measures.

· It can be concluded that the labourers are employed in an unorganized set up.

D. Familiarity of End – users with Coco Peat



The findings highlight that the local end users are unaware of such a gem available/ produced in their own country. An attempt was made by the investigator to popularize the product through a leaflet and personal talks. 

An attempt on the part of the government and the private parties on a war footing to popularize the product can, not only help us tackle a great environmental problem, but also revitalize our environment, achieve sustainable development and improve our natural economy. Based on the light of the study the following recommendations are putforth:

· Familiarize the product among end-users

· Promote entrepreneurship

· Enhance support services for entrepreneurs dealing with these products 

· Indigenise machinery

· Smoothen export procedures.
It is high time we thought in terms of the ‘Economics of Permanance’. Synthesizing truly symbiotic and synergistic projects for recycling of wastes would pave a long way to reach the goal of Recovering Resources from ‘wastes out of wastes’.

The selected sample have found a natural Gandhian way to Environmental Protection.

Appendix I

AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN (DEEMED UNIVERSITY)

COIMBATORE – 641 043.

AN INTERVIEW SCHEDULE TO ELICIT INFORMATION ON THE PERFORMANCE DETAILS OF DEFIBRING AND DECORTICATING UNITS

I. Name of the industry
:

II. Genesis of the industries
:

	Type and location
	Capital invested
	Year of starting
	Registered / not registered
	Motivation (source)
	Training if any
	Reasons for choosing

	
	
	
	
	
	
	


III. Operation of units

	Products dealt with
	No.of shifts
	Labour employed
	Labour employed per shift
	Production

	
	
	Male
	Female 
	Male
	Female 
	Per day 
	Per month

	
	
	
	
	
	
	
	


IV. Material Requirements

	Material needed
	Quantity
	Purchase

	
	Needed
	Purchased 
	Cost
	Place of purchase
	Mode
	Frequency
	Cost 

	
	
	
	
	
	
	
	


V. Fixed Assets

	Assets
	Use
	Quantum
	Cost
	Total Value in Rs.

	Capital invested

Land

Machinery

Vehicles
	
	
	
	


VI. Details on Workers

	Type
	Activities done
	No. of working days
	Wages/salary paid
	Welfare measures

	Labour

Office staff

Others
	
	
	
	


VII. Narrate the process of manufacture with area allotted and machinery used

VIII. Details on packaging and marketing

	Particulars
	Mode
	Quantum
	Frequency
	Cost of transportation

	Packaging

Storing

Marketing 
	
	
	
	


IX. Give details on the products and their characteristics

X. State the uses of the products for end-users

XI. How did you marshal funds? Give full details.

XII. Give details on your potential buyers. 

XIII. How do you grade your products

XIV. Disclose facts on your earnings

	Income earned per month
	Annual turnover
	Profit realized
	Other benefits (subsidy, Tax benefits etc.)

	
	
	
	
	


XV.   How did you become aware of this avenue? What motivated you?

XVI. Do you think your products will help to reduce environmental degradation? Give  reasons

XVII.  Specify the environmental benefits of your products

XVIII. Indicate your contracts with local traders. Justify.

XIX.    How do you manage the wastes emerging from the processing?

XX.     What are your future plans.

Appendix II
AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN (DEEMED UNIVERSITY)

COIMBATORE – 641 043.

AN INTERVIEW SCHEDULE TO ELICIT INFORMATION ON THE WORK PROFILE OF THE LABOURERS EMPLOYED IN COIR BY-PRODUCT PROCESSING UNITS.

I. Name of the interviewee
:

II. Year of  employment

:
III. Details on personal attributes
	Marital status
	Type of family
	Age 
	Education
	Location of stay

	
	
	
	
	


IV. What motivated you to join the industry?

V. Details on work accepted.

	Nature of work
	Activities performed
	No. of shifts worked
	Duration of work
	Training undergone

	
	
	
	
	


VI. Details on performance

	Tools used
	Protective gear used
	Posture adopted

	
	
	


VII. Is your job monotonous or drudgery inducing? State reasons

VIII. Are you exposed to pollution-land, air, water or noise?

IX. Are you satisfied with your job and the activities? State reason

X. Give details on your earnings? 

XI. What are the benefits enjoyed?

a. Leave particulars

b. Medical facilities/ ESI benefits

c. Food on subsidy

d. Insurance

e. Increment

f. Others if any

XII. Do you think this industry is a good venture? State reasons. 

Appendix III

AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN (DEEMED UNIVERSITY)

COIMBATORE – 641 043.

CHECKLIST TO FIND OUT THE AWARENESS OF LOCAL NURSERY OWNERS ABOUT COIR FIBRE BY-PRODUCTS AND THE EXTENT OF USE OF THE PRODUCTS

E.  Tick wherever applicable

I. Name of the interviewee
:

II. Name of the Nursery

:

III. Year of starting  1980-85
1986-90         1991-95          1996-2K          2K1-05

IV. Is your business profitable? 
Yes

No

V. Give details on plants raised, grown and sold?

· roses

· Ornamental plants

· Vegetable/fruit saplings

· Orchids

· anthurium

VI. What is the substrate used

      Soil
          Charcoal              Dried tree
      Coconut husk

      Coir pith
             Fern

        Roots
      Sphagnum moss


       Brick pieces/ powder
           Perlite pieces
       

VII. Are you aware of the use of coir pith as a potting medium?

VIII. Why don’t you use coir pith as growing medium?

· Not available

· Product of specific quality not made

· High cost

· Do not know where it is available

· Do not know how to use it

· Not applicable for Indian conditions

IX. State your opinion about coir pith as a recycled product.

X. Will you use coco peat products if made to suit local conditions

Yes


No
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