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Abstract
Potential Fishery Zone (PFZ) advisories were first launched in 1992 by ISRO to facilitate fishers save search time, fuel cost and efforts. In number of validation exercises conducted by scientists the accuracy of prediction of fishing grounds was found to be very high. Finding that PFZs have the potential to bring about paradigm shift in the ways fishing is done in the open sea and will be more beneficial to small fishers using beach landing crafts and small mechanized boats, these advisories were disseminated by INCOIS, Hyderabad through web, fax, e-mail, TV, radio, newspapers, electronic display boards and through principal investigators through the coastal area of India in mission mode. These advisories are being disseminated amongst fishers free of cost in local language in real time. Despite these efforts and measures INCOIS reports a user base of only 50,000 out of 0.89 million active marine fishers in last 19 years.

The present research aims at understanding why there exists such a huge gap between the active users and potential users despite proven efficacy of these advisories in prediction of fishing grounds and which is reaching to target group without any cost or charge and seeks to find answers to such a slow diffusion of this service which has been termed as a shining example of Gandhian engineering by examining role of different means employed in spreading of awareness and adoption of these advisories. 

The research also seeks insights into the process of diffusion of new innovation or an idea which may help in course correction in respect of PFZ dissemination and lessons learnt here may be e used in designing and planning any intervention in future.
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Chapter 1

Introduction

1.1 Background

With the projected growth of more than 30% in the world population there would be more than 9 billion people by 2050 on our earth and that growth shall essentially occur in the less developed states (UN-DESA, 2009). This new population growth projection should be viewed within the context of a world population/food imbalance that according to Kindall & Pimentel (1994) portends a shortage of food production for the increased population in 2050.

The World Health Organization (WHO) has published minimum nutritional requirements for calories and protein (UN-WHO, 2002). Calculations for minimum protein requirement as mentioned in WHO report for the increased population as estimated by 2050 works out an increase in demand of more than 350 million tonnes of dietary protein. 

Globally, fish and invertebrates comprise 5% of dietary protein (FAO, 2009). However, for countries with an essentially cereal-based diet (i.e. low per capita consumption of protein from livestock), fish provide important nutritional supplements to diets (Kawarazuka 2010). Fish currently are estimated to provide more than 2 billion people with at least 20% of their average per capita intake of animal proteins (FAO, 2009) and in many poorer island and coastal states fish provides around half the total animal protein intake (FAO  2007 ; Laurenti  2007). Taking the world population projections of 2 billion more people primarily in Africa, Asia, and Oceania and using the lower figure of 20% for dietary protein, the requirement is for an additional production of 75 million tonnes of fish from fisheries and aquaculture. 

The projected increased protein requirements due to increase in population both current and future necessitate efforts to increase fish production in substantial ways by more efficient exploitation of both marine and inland fishery resources which according to FAO (2009) was 142.3 million tonnes in 2008. The marine water is the single largest source of fish producing 79.5 million tonnes accounting to 56% of the total production and will remain important source for meeting increased requirements in future too and shall require special attention.

In addition to meeting nutritional requirements fisheries have also been recognized as a powerful income and employment generator as it stimulates the growth of a number of subsidiary industries and is also a valuable foreign exchange earner. Fisheries and aquaculture are a crucial source of income and livelihood for hundreds of millions of people around the world. 

Like everywhere the fisheries also play a very important role in the Indian economy which besides providing protein rich nutritional food also helps in generating employment opportunities in the coastal and rural areas, encouraging entrepreneurial activities to empower the rural poor and stimulating the per capita earnings of people dependent on it and through substantial foreign exchange earnings. Sathiadhas and Biradar (2000) in their working paper titled ‘Fisheries in the Development of Indian Economy’ observed- “ The fisheries economy of India has undergone rapid structural changes during the last few decades. The vast technological options available to fishers led them for a fast shift from traditional to mechanised and motorised fishing methods in marine fisheries and from traditional to improved seed production and culture practices in inland fisheries. Market expansion in the internal distribution system coupled with the development of seafood export industry led the transformation of several backward regions along our coast into centers of commercial importance”. Marine fish production increased from 520,000 tonnes to 3.15 million tonnes in the last fifty seven years that is from 1950 to 2007(FISHSTAT   2010) and contributes about 45% of the total fish production of the country in 2010 (CMFRI  2011). The foreign exchange earnings accounted for about US Dollar 2856.92 million in 2010-11(MPEDA, 2011). Inspite of substantial contribution to national income fisheries in India is still under-developed as its contribution to total Gross Domestic Product (GDP) at current prices is about 0.81% (Economic Survey 2011)  however it has the potential to further go up to about 2% as per NCAER study of 2010.  Its further development therefore is not only necessary for economic growth and increasing income but it is also the most promising means of improving the diet of the people specially in India where per capita consumption of fish is about 4.8 kg much below the world average of 16.4 kg in 2005( FAO 2009).

The seas surrounding the Indian subcontinent contribute on an average around 3.15 million tonnes of seafood. With a coastline of more than 8000 km and exclusive economic zone of about 2 million square km, the potential yield of seafood is estimated to be around 3.9 million tonnes that is 2.21 million tonnes from coastal waters and 1.69 million tonnes from offshore and deep sea waters (Pillai 2008). Major gap in total fishable potential and present production exists in deep sea and off shore pelagic resources. Further good potential also exists for marine culture. 

As per marine fisheries census done by Central Marine Fisheries Research Institute (CMFRI) Cochin in 2005 the marine fish production involves about 1.8 million people in coastal areas out of which active  fishermen population is about 0.89 million and remaining are engaged in fishing and fishery auxiliary activities . The open-access or common property nature of the sea attracts large numbers of poor people to find their livelihoods there.  Traditionally, marine fishing was a communal activity, with each member contributing to the effort in kind. There has been a shift in fishing operations from subsistence-based artisanal occupations to profit-oriented business transactions. Further open access allows the entry of small number of bigger players into the sector, which comes to dominate or even monopolize access to resources and marginalize traditional stakeholders. Over the period of time there is change in ownership pattern of means of production, earnings, sectoral disparity and inequity amongst marine fisher folks in India. Based on ownership of boats there are four distinct categories of fishermen- mechanized boat owners, motorized boat owners, Catamaran owners and non-owners of any kind of boats who works for different boat owners.  Of the total active fishermen in marine fishery only 19% own any kind of boats in 2005. The sector wise distribution of ownership shows that in mechanized sector only 14% are owners, whereas in motorized sector 19% are owners and in the catamaran sector 25% are owners (Sathiadhas  2009). The contribution of catamaran sector is hardly 2% of the total annual landings while it provides employment to 33% of the active fishermen, the share of motorized sector being 25% employing about 33% of the fishers and the share of mechanized sector is 73% of the total annual landings employing about 34% of  fishermen (Sathiadhas  2009 & CMFRI  2011).   The annual per capita earnings of a fisher labourer  in 2005 varied from INR 127200 working in mechanized boat to INR 13200 working in motorized dingi showing great inequity amongst different category of fishermen (Sathiadhas  2009) . 

To increase marine fish production the Government of India has taken many policy initiatives like providing subsidies for purchase of boats, gears, equipment and towards marine culture,  development of ports, fish processing facilities, refrigerated transportation facilities, fish landing centers, insurance coverage to the fishers and providing them with ocean state forecast and  potential fishery zone advisories without any charge.

1.2 Statement of the Research Problem

PFZ advisories are a kind of technological intervention introduced by the government of India to the marine fishermen as it reduces the searching time which in turn result in the saving of valuable fuel, human effort and enable a bigger catch thus having direct impact on the income of artisanal, motorized and small mechanized sector fishermen.

This intervention was not borne out of any demand from the fishermen but was made by scientists with the intentention to make difference in the lives of poor fishermen. India’s entry to space club and its receiving of satellite data on regular and continuous basis enabled its scientists dabble with enormous data and to find newer and newer applications for the use of society and the country. The satellite imageries can detect sub surface temperature (SST) gradients and variations in chlorophyll biomass columns of planktons in the sea both of which are good for fish aggregation. The Indian National Centre for Ocean Information Services (INCOIS) uses SST contours derived from National Oceanic and Atmospheric Administration’s (NOAA) satellite using Advanced Very High Resolution Radiometer (AVHRR) data and chlorophyll images generated from the Indian satellite using Ocean Colour Monitor (OCM) sensor, to identify potential fishing zones (Solanki  et al  2000). These advisories were first introduced to the fishermen communities in Gujarat in 1992 and thereafter in phased manner throughout the entire coastal area. In order to maintain fish stocks at a sustainable level, PFZ advisories are not provided during the monsoon season (June-September), which coincides with the peak breeding season, and also when cloud cover is there. Various studies have shown that these advisories have helped reduce search time up to 70%, and have significantly increased the catch per unit effort ( Pillai, M  et al  2002), ( Nayak S et al  2003), (Solanki, H U et al 2005), (Choudhuri S B  et al  2007).               .

INCOIS generates PFZ advisories three times a week (Monday, Wednesday & Friday), providing information such as latitudes and longitudes of the areas of potential fish abundance, and the distance and direction from different fishing harbours in 10 languages. This information is disseminated to all marine fishermen without any charge by fax, phone, internet, electronic display boards (EDBs), newspaper and radio and TV broadcasts in local languages (INCOIS Web Page). Dr  R Mashalkar, a leading internationally acclaimed scientist has termed this technology to be the example of Gandhian Engineering in an interview to magazine Strategy+Business in 2010, which is inclusive innovation developing products and services that improve life for everyone, innovation that doesn’t leave out the poor.

1.3 Literature Review 

As per INCOIS study, about 50,000 beneficiaries / users are regularly utilizing this service to effectively harvest the marine fishery resources. This shows that advisories are not being utilized by the large number of active fishermen who numbers about 0.89 million in 10 coastal states and 2 island territories. 

The PFZ is a product of the information and communication technologies (ICT). The great opportunities leveraged by the ICT however are not equally accessible to all and it is the people at the bottom, the marginalized and the poor who are either left behind or left out as access to benefits through ICT requires three Cs that is connectivity, capability and content in usable form and either of which they somehow miss (Braun 2006). 

 The PFZ advisories are no doubt full of usable content but the study about connectivity and capability may lead to the identification of gaps in dissemination, adoption and utilization of information.

 Review of the existing literature on potential fishery zone in terms of its actual socio-economic effect and its spread amongst fishers brought to fore only two major studies. The first one was a book titled ‘The Economics of India’s Space Programme’ by U Shankar (2007) and the other one was the report of the study called ‘Impact Assessment and Economic Benefits of Weather and Marine Services’ carried out by National Council of Applied Economic Research (NCAER), New Delhi (2010).

In the first book reader gets informed about the progress of the spread of PFZ advisories amongst the users from 1992 to 2002. The book quotes two studies- one done in-house in 1994 by ISRO two years after the launch of PFZ in Gujarat which suggested a very high adoption figure of 55% of PFZ within the fishermen communities in the pilot area in Gujarat which prompted ISRO to launch this service in all the maritime states and the second study done in 2002 by an independent private organisation “Agri Net Solutions Limited” in Andhra Pradesh (AP), Kerala and Gujarat to assess response and adoption of the PFZ after its  full scale launch. This study revealed that the level of PFZ awareness and its use was poor in all the three states. It found major lacunas in running of the programme by INCOIS as it observed that the programme was being conducted in passive mode and not being supported by active follow up and promotional efforts.  The poor adoption of PFZ was also well contrasted with the estimated cost savings of INR 11,250 million for trawlers and INR 56,160 million for motorized boat per annum had these boats used PFZ. The whole idea was to clearly bring out ultimate utility of PFZ to the fishers despite its poor adoption rate amongst them at that time. 

The officials at INCOIS informed that taking cue from this report they too changed the strategy and started providing PFZ services across all the maritime states in mission mode since 2002 using EDBs, webpage, email, fax, phone, radio, television and print media and roped in academic, scientific institutions and NGOs for awareness campaign and validation exercises. The dissemination statistics of total users of PFZ since start of mission mode has shown a considerable increase from 9810 users in 2002-03 to 42872 users in 2009-10. This user base has now further increased to about 50000 in 2010-11.  

Yet another study to understand the perspectives of the fishermen and estimate economic and social benefits of was NCAER study of 2010 titled Impact Assessment and Economic Benefits of Weather and Marine Services being provided by Ministry of Earth Sciences (MoES). The two marine services which were part of this study were Ocean State Forecast (OSF) and PFZ as both were important to fishermen for different reasons.  The study finds that the identification of PFZ and OSF are timely, accurate and of significant value to the fishers. The PFZ increases productivity, improves catch size and reduces fuel consumption while OSF is quite useful in timing departure, sequencing onshore activities and avoiding extreme weather related emergencies. The NCAER study undertook research only on the awareness and the use of OSF amongst fishers which it found pretty high at 64%. The study did not undertake research on awareness and adoption of PFZ but emphasized the importance of PFZ by pointing its potential to increase share of fishing in GDP from present 0.81% to 1.47% -1.65 if only mechanized crafts adopt PFZ fully, to 1.58 % - 2.0% if both mechanized and motorized craft adopt PFZ fully and if traditional crafts also adopt PFZ along with mechanized and motorized crafts, the share can further go up to 2.04%. The NCAER also estimated total net economic benefits due to PFZ advisories to lie in the range of INR 340,000 million to INR 500,000 million. 

1.4 Research Objectives and Research Questions 

From the literature review it is seen that no comprehensive study about adoption of PFZ by fishers has been undertaken by any agency after the service was launched in mission mode in 2002. Further INCOIS informs though about increase in user base from about 9,800 in 2002-03 to about 50,000 in 2010-11 but it’s a small number compared to population of active marine fishers who numbers about 0.89 million as per CMFRI census of 2005.  

The present research intends to fill this gap in a small way as this research paper shall try to study what is the level of adoption and how effective are the means of dissemination employed by the INCOIS, the gaps in its speedier diffusion and how these can be bridged.

Against this background, I would like to study three issues:

•
First, I would like to examine dissemination issues and explore the effectiveness of the mechanisms through which information is transmitted to the potential users.

•
Second, the reasons as to why this apparently useful service provided free of cost is not being utilized by fishing communities in larger numbers.

•
Finally, what is the attitude of different category of fishermen towards PFZ and whether it benefits artisanal and small scale fishermen? 

1.5 Relevance and Justification of the study

First of all the study will be important, as no study so far has been carried out to study the spread and awareness of PFZ intervention after 2002 when the programme was launched in mission mode or to study the gaps in effective dissemination, adoption and use of PFZ. Being the first study on the issue it may give some idea about the penetration of this intervention in terms of awareness, adoption and utilization of PFZ and the gaps inhibiting its spread. 

 Considering the huge gap between users and non-users of PFZ, it is my presumption that poor and artisanal fishermen are not able to utilize this useful information for want of either necessary education or resources such that of equipment etc. In my opinion this study may be useful in planning and conceiving appropriate policy initiatives for the target group that is artisanal and poor fishermen. 

The study may also be useful in highlighting the role of dissemination and various issues involved in diffusion of information for correcting the course of this scientific intervention and lessons learnt here can be effectively used in designing and planning of future interventions.

Chapter 2

Theoretical Framework

2.1 Diffusion of Innovation

It may sound surprising but the fact is that any new ideas how so ever advantageous it may look, faces tremendous difficulty in getting accepted and may even take quite many years in getting adopted from the time when they become available and introduced. In 1962 Everett Rogers, a professor of rural sociology published Diffusion of Innovations. In the book, Rogers synthesized research from over 508 diffusion studies and produced a theory for the adoption of innovations among individuals and organizations. The theory of diffusion of an innovation provides the basic insight into this universal problem. In his comprehensive book ‘Diffusion of Innovation’, Everett Rogers defines diffusion as the process by which an innovation is communicated through certain channels over time among the members of a social system. Rogers' definition contains following four elements that influence the spread of a new idea are: 

(1) Innovation 

(2) Communication Channels

(3) Time

(4) Social System

In this theory the first element is innovation which can be a new idea, practices, innovation or objects. This new idea when introduced for the first time faces resistance from the individual or group to whom it is introduced even though it has known benefits because the very newness of the technology/innovation/idea creates skepticism and doubts about its superiority over the existing practice that it would replace in the minds of the potential adopters.

 The communication channels play a very important role in the process of diffusion of the new idea as they transmit information about it from one person to another. The process of communication can be either linear (one way) or interpersonal (two way). The Diffusion of innovation involves both linear and an interpersonal process as former is required for its awareness and the later for its adoption. In the initial stage when the new idea is introduced communication process is basically a linear act in which one individual seek to transfer a message about it to others in order to achieve certain effect (Rogers and Kincaid, 1981). Linear process of communication takes place through mass media channels like radio, television and newspapers or any other means which the large number of people can access to. It enables one or few individuals to reach out to an audience of many in a very quick span of time and is useful in creating awareness amongst the potential users. On the other hand Interpersonal channels or two way communication involving face to face exchanges between two or more individuals are more effective in persuading people to adopt the new ideas. The combination of the two communication processes leads to first two stages of innovation decision process which an individual or group undergoes when exposed to any new idea. The first stage of this process is knowledge of an innovation received through linear process of communication and the second being ‘persuasion’, which is formation of an attitude towards the innovation and which is received through interpersonal process of communication. The third stage is the ‘decision’, which is a decision to adopt or reject the innovation, the fourth being ‘implementation’ that is to use the new idea and the fifth is ‘confirmation’ that is finalization of this decision to continue using the new idea. The innovation–decision process thus is an information seeking and information processing activity in which an individual’s uncertainty about any innovation decreases gradually and the innovation gets diffused. The time which is the third element of theorem is factored here as innovation decision period which is the length of time required passing through the innovation decision process. This innovation decision period varies from person to person and this leads to following classification of members of social system on the basis of relative degree of speed with which they adopt a new idea: 

1
Innovators 

2
Early adopters

3.
Early majority

4.
Late majority

5
Laggards

The fourth element in the definition is social system as any new idea is to be diffused in it. The process of diffusion affects social structure and system in turn affects diffusion. The diffusion on its own brings about change in the structure and function of a social system as new idea creates a stir in the otherwise peaceful system. On the other hand the social structure of the system also affects the diffusion as boundaries of the system resist the new idea within which an innovation diffuses. Because of these pulls and pressures the earlier relationships with in the system gets modified and new relationships between opinion leaders who are part  of system and change agents and aides who are from outside the system are formed thus establishing new relationship between the social system and the diffusion process. Katz (1961) remarked it is as unthinkable to study diffusion without some knowledge of the social structures in which potential adopters are located as it is to study blood circulation without adequate knowledge of the veins and artery.

2.2 Role of Homophily and Heterophily in Diffusion

 Rogers using the concept of homophily and heterophily first propounded by Katz and Lazarsfeld (1955) defined homophily as "the degree to which pairs of individuals who interact are similar in certain attributes, such as beliefs, education, social status, and the like" and heterophily its just opposite and explained that  successful diffusion requires both homophilous and heterophilous interactions. In an ideal situation the diffusion of an idea between two individuals will take place when both are homophilous in every way except in knowledge of the innovation because heterophily at the level of knowledge is must to introduce new idea unlike homophily which cannot introduce new idea  as homophilous individuals have similar belief, education and social status. Homophily on the other hand is required for adoption of new idea as individuals usually choose to interact with someone similar to him or herself and communication there is more effective as it enables cordial behaviour, cooperative attitude between the two individuals leading to greater knowledge share.

2.3 Role of Opinion Leaders, Change Agents and Aides in Diffusion

Rogers also explains the role of opinion leaders who are part of social system and change agents and their aides who are outside the social system which they play in diffusion process. The innovators who adopt the new ideas at the earlier stage have a very limited ability to persuade others to adopt new ideas as they are considered deviant from the group. For diffusion to take place the other members of the social system need to be persuaded to adopt the new idea and which gets done by opinion leaders who while conforming to system’s norms are also exposed to all forms of external communication and as such are more cosmopolitan and open minded. Most of the opinion leaders have high socio economic status and are at the center of interpersonal communication network which is a unique and influential position. Opinion leaders have the most influence during the evaluation stage of the innovation-decision process and the late adopters.

Change Agents are professional who are not a part of social system but influences client’s innovation decision. Change agents often use opinion leaders in a social system as their lieutenants in diffusion activities. Due to their position midway between a change agency and their client system, change agents faces social marginality while interacting with the clients and because of which they are able to positively relate to clients having higher socio-economic status, greater social participation, higher formal education, and cosmopolitanism amongst clients. According to Rogers the change agents need to do following:

1)
To develop a need for change on the part of clients

2)
To establish an information-exchange relationship

3)
To diagnose problems

4)
To create an intent to change in the client

5)
To translate intentions into action

6)
To stabilize adoption and prevent discontinuance, and 

7)
To achieve a terminal relationship with clients. 

Further the change agent’s relative success in securing the adoption of innovations by clients is positively related to:

1)
Extent of the change agent’s effort in contacting clients 

2)
A client orientation rather than a change agency orientation, 

3)
The degree to which the diffusion program is compatible with clients’ needs,

4)
The change agent’s empathy with clients

5)
His or her homophily with clients 

6)
Credibility in the clients’ eyes

7)
The extent to which he or she works through opinion leaders, and

8)
Increasing clients’ ability to evaluate innovations.

According to Roger an aide is a less than fully professional change agent who intensively contacts clients to influence their innovation- decisions. The aides are very important in process of diffusion as not only aides provide lower cost contacts with clients than is possible with professional change agents, but they are also able to bridge the heterophily gap between professionals and clients, especially lower socioeconomic status clients. An aide’s credibility is due to his or her homophily with the client system.

2.4 Perceptions affecting Diffusion

Rogers also find that certain perceptions in the mind of potential adopters about the new idea also have bearing in its rate of its adoption. The following perceptions are important from the point of diffusion:

1)
Relative Advantage- It is a degree to which an innovation is perceived as better than the idea it supersedes and positively related to its rate of adoption.

2)
Compatibility- It is a degree which an innovation is perceived as consistent with the existing values, past experiences and needs of potential adapters and is positively related to its rate of adoption.

3)
Complexity- It is a degree to which an innovation is perceived as relatively difficult to understand and to use and is negatively related to its rate of adoption.

4)
Trialability- It is a degree to which an innovation may be experimented with on a limited basis and is positively related to its rate of adoption.

5)
Observability- It is a degree to which the results of an innovation are visible to others and is positively related to its rate of adoption.

PFZ advisories are technological innovations, a new idea that has the potential to bring about a paradigm shift in the ways fishing is done in the open seas. However like any new idea it too faces or still faces skepticism and doubt which can be gauged from the fact that while these advisories were first introduced in 1992 there is a huge gap in its adoption as only 50000 fishers are using it whereas the active fishers numbers 1.13 million. The gap in actual and potential users suggest that either this new idea though considered beneficial has not yet fully diffused in last twenty years and it faces some constraints at the level of either the change agency which is responsible for  its diffusion or at the clients’ level to use it. 

The theory of diffusion of innovation is most appropriate in understanding not only the issues of effectiveness of dissemination of various means being roped in for propagation and adoption of PFZ but also to find reasons for the gaps in its diffusion.

Chapter 3

Research Methodology

3.1 Objective

The objective of my study was to understand effectiveness of the mechanisms through which PFZ information is being transmitted to the users and potential users, its spread and adoption and also to understand the constraints impeding its adoption amongst the fishermen to whom this information is of potential importance. Another objective of my study was also to identify the constraints which separates users from non-users and finally to scrutinize the findings against the theoretical framework to understand the gaps in implementation of the PFZ advisories to help facilitate course correction and new policy initiatives.

3.2 INCOIS

The Indian National Centre for Ocean Information Services (INCOIS) Hyderabad was therefore my first port of call as this was the place from where all the action emanated. INCOIS, has a mission i.e. to provide the best possible ocean information and advisory services to the society, industry, government and scientific community through sustained ocean observations and constant improvement through systematic and focused research in Ocean Science using Ocean Observing Systems (both Satellite based and In-situ) and Information Technology.

INCOIS produces PFZ advisories and also disseminate these advisories directly through its website, EDBs installed by it at various fish landing ports and harbours and through faxes and Emails to the users registered with it directly. However for popularizing the use of advisories amongst fishers throughout the coastal area, the work has been given by INCOIS to the 12 principle investigators (PIs) who are prestigious organisations either in scientific research field or academic institutions or Non- profit NGOs involved in scientific works and carry out extension work and validation and other studies.

At INCOIS, I took detailed interviews of Shri M Nagaraja Kumar Scientist C, Shri Sourab Maity Scientist B and Ms N Swetha Scientific Assistant who were the key informants as they were dealing with production and dissemination of the PFZ and perused all the relevant documents pertaining to dissemination of PFZ.s. As per INCOIS data the total PFZ user base grew from less than 10000 in 2002-03 such that from the time INCOIS intensified this programme in mission mode to 42872 in 2009-10 and further reaching to about 50,000 in 2010-11.  This calculation was based on the basis of records of registered email users (305 with INCOIS), 1.17 lakh hits on the INCOIS website in 2010 culminating in about 14500 regular users of this service through web, 97 registered fax users mainly associations and principal investigators catering to an average of 50 users for every fax sent and thus covering about 5000 users and 100 electronic display boards, each catering to about 300 users in that area totaling to about 30,000 users.

While getting information about the role of the mass media channels in dissemination both the records there and the information given by key informants brought to notice that they did not play a big role as both the INCOIS because of funds constraints only roped in those sources who were willing to give the services( broadcasting or publishing ) either without costs or with a very negligible fees as the whole programme itself did not earn any revenue and there were already huge costs involved in installing EDBs and paying PIs for their services.

 The radio service of these advisories got stopped as it was only through World Space Station (WSS) which broadcasted these advisories free of cost till 2006-07.  However the broadcast came to a halt from the radio as WSS stopped operation in Asia and no new broadcaster took the mantle on itself for broadcasting these advisories. ‘Enadu’, a Telgu language daily newspaper, was publishing these advisories in AP, but stopped publishing these advisories since last three years on the ground of irregularity of this service which infact these are as cloud free weather conditions are must for production of PFZs. Neither the records nor the key informants at INCOIS could tell me about other newspapers publishing this information in other maritime states. The government channel on TV that is Doordarshan (Telgu language), is sole electronic media which carries these advisories in its daily programme called ‘Janvani’, which is aired from 5 pm to 7 pm in AP. Doordarshan also runs programmes in local languages of other states and  is  giving this information in other maritime states too.
3.3 Choice of Field for Research

With mass media’s role in dissemination of advisories being very limited or negligible the onus of dissemination was largely on EDBs and personal contacts and therefore location of EDB became an important criteria in choosing the place for study.  The choice of Visakhapatnam and Machilipatnam in AP for my study was decided on two grounds. The first and foremost was that it was intriguing to know that AP was not having high user base of these advisories compared to other states despite INCOIS being located in the capital of AP and  it is trying to catch up with TN and other western coast states in terms of PFZ use. And the second one was location of EDBs in Vishakhapatnam and Machilipatnam the two leading fish landing ports. Both these places  have two EDBs,  one placed in the main harbour and catering mostly to mechanized boats and the other board located in fishermen villages which were near to these cities, catering solely  to small, artisanal fishers having small beach landing crafts (BLCs) either having outboard engines or without engines called catamarans. The different location of EDBs clearly catering to different categories of fishers made my task a little easier as it gave me an opportunity to study the proliferation of this intervention in different categories of fishers with clarity and focus. 

3.4 Types of Boats- Basis of Classification of Groups for Study

 The boats are most important equipment for fishing in open seas and quantity and quality of catch depends largely on types of boats which the fishers own and consequently they also differentiate fishers.

 The mechanized boats are bigger boats having capacity to bring 5-6 tonnes of fishes per trip and cost around INR 2-2.5 million as per details given by owners of these boats. These boats are fitted with gadgets like GPS, sonars, speedometer and odometer can traverse any distance in open sea and these boats normally go for fishing for minimum of 05 days at a stretch to maximum of 21 days. The boats carry different types of nets and other gears and have high operating costs but at the same time the profits are also bigger for owners though nobody was forthcoming about it but can be gauged from the higher salaries of the fishers working on these boats compared to the fishers working in the BLCs. The number of mechanized boats is limited not only by the fact that there is huge capital and operating costs (Sathiadhas 2009) involved but these boats are regulated by the Indian Fisheries Act 1897, comprehensive marine fishing policy of Government of India 2004, Maritimes Zones of India (Regulation of Fishing by Foreign Vessels) Act, 1981 and marine fishing regulation Acts of the maritime states who manages territorial waters. It is but obvious that number of fishers dependent for their living on these boats will be less. 

The Beach Landing Crafts (BLCs) on the other hand are smaller boats having capacity to bring about 2-2.5 tonnes of fishes per trip, are propelled either by outboard engines or by oars and sails or both and cost between INR 0.25 million to 0.30 million as per the details given by their owners during the interview. Being smaller these boats can only venture to limited distance which is depth dependent that is they can go up to a depth of 100 baraas, which is unit of depth in local language and one bara is equal to distance between two stretched arms of a person and that comes to about 1.80 meters to 2.00 meters depth . These boats cannot stay in sea for more than 30 hours at a stretch. These boats are not fitted with any gadgets not even a compass. Both owners and workers working either with salary or share in these boats are low income group people. The maximum number of active fishers works with BLCs for eking out their living. There is no regulation for limiting their increase in numbers and their free access to a limited distance in territorial waters is protected by marine fishing regulation Acts of the maritime states and the same can be seen on International Collective in Support of Fishworkers (ICSF) website.

 The above therefore formed the basis of classification of my groups for studying effectiveness of PFZ dissemination, their adoption and the reasons for impeding adoption which are as follows:

1- Mechanised Boat Operators (MBOs)

2- Beach Landing Crafts Operators (BLCOs) & includes both motorized and non-motorized BLC

3.5 Principal Investigator (PI)

The INCOIS has given the responsibility of awareness and validation work pertaining to AP to the Centre for Studies on Bay of Bengal, Andhra University located in Visakhapatnam (CSBB). Professor K Gopala Reddy, the head of this Centre is the Principal Investigator for AP. I spoke to him and his predecessor Dr Rajendra Prasad who was earlier the head of the Centre and in whose time the Centre was first given the work of PI being the key informants. The PI uses research students and one dedicated staff for the work of both awareness and scientific validation exercise of PFZs. I also interviewed therefore Shri Hari Prasad the dedicated staff in the Centre for PFZ work and two other research students who actively participated in the awareness and validation work considering their experience in this field. 

 The information from interview and other records in the Centre brought out that on the awareness front forty six user interaction programmes were conducted by the PI from April 2010 to March 2011. Out of these forty one were for smaller group such that less than 20 fishermen & three were for medium group such that between 20 to 50 fishermen & two for larger group that is more than 100 fishermen were conducted at various fish landing ports & fishing harbours in Visakhapatnam. During these awareness programmes the fishermen were explained generation of PFZ advisories, contents of PFZ maps & text forms. They were also given training on use of PFZ maps, texts GPS. During this period the PI also received 137 PFZ advisories from INCOIS & distributed the same to various fishermen groups/associations via fax machines available at these association’s offices and even by personal deliveries at various places in Andhra Coast for further direct dissemination among members of that groups/ association. 

3.6 Selection of Respondents

At Visakhapatnam there are two associations of the mechanized boat owners viz Visakha Dolphin Boat Operators Welfare Association and AP Mechanized Fishing Boat Operators Welfare Association whereas in Machilipatnam there is only one association that is AP Mechanized Fishing Boat Operators Welfare Association. I interviewed secretary of all the associations as key informants and with their approval randomly selected 30 names of their members from their members’ record books for my interview. However I could only interview 17 members as I could not get others who were not present because of their personal commitments. I compensated the same by interviewing 13 more persons of this category finding them using snowball method. I also interviewed 9 persons who worked on these boats but were not owners using snowball method as random selection was not at all possible in their case. This gave me sample size of 39 PFZ users in MBO category which is as follows:

1- 19 owners and 3 non-owners that is 22 in MBO category in Visakhapatnam 

2- 11 owners and 6 non-owners that is 17 in MBO category in Machilipatnam

There were associations/representative bodies of BLCO also at all the places but they seem less organized as during interaction they could not/did not provide me with members’ records  but informed me orally about their members. Relying on the information given by them I selected 10 individuals at each place making it as representative as possible by selecting fishers of different age groups, residents in different types of homes and with different educational qualification from amongst owners and non-owners of boat and then used snowball method in selecting other 57 fishers to make my sample size of 97 at Visakhapatnam, Pudimedaka, Giripuram and Gilikaladindi in Machilipatnam which is as follows: 
	Places
	BLC(M) owners
	BLC(NM) owner
	Workers fishers
	Total

	Visakhapatnam
	12
	04
	10
	26

	Pudimedaka
	10
	06
	07
	23

	Giripuram
	13
	04
	10
	27

	Gilikaladindi
	16
	00
	05
	21


Table 1: Classification of BLC owners and non-owners 
3.7 Method of Research

I used in-depth qualitative interview and my own observations for data collection. Constrained by the language problem I had to rely on the translator who was invariably present during all the interviews and it always took quite some time for respondents and me to get at ease and to build the necessary rapport. Being a total stranger and not speaking their language I found that both recording  of the interview and detailed writing were apprehended and perceived  being intrusive and threatening and as such were used sparingly that too for noting points and only after receiving their consent through my translator. The translator being a local person was blessing in disguise as I always found respondents becoming free with him after few initial questions. Further many interviews were done in group of two or more persons at the same time as many as respondents mostly met me in groups and finding that other group members too are active fishers I included them in my interview process but took care to solicit their individual responses even on the similar questions either by encouraging them to respond individually or rewording the same question to get their own opinions. 

3.8 The Interview Process

Each individual interview took different time span ranging from one hour to two hours depending on number of respondents present during each interview, relationship established with them, their comfort level in interacting with me and my translator friend, their own schedule and commitments and their individual interests in telling their stories and viewpoints. The process was always started by my translator who will first introduce me as a researcher who has come to study about PFZ and its awareness and use amongst them and after explaining my purpose he will seek their willingness for the interview. Before all the interviews started I ensured that my translator informed them about the confidentiality of the information given by them however the information pertaining to quantity of catch and number of successful finds which PFZ advisories led to were never given to me in absolute numbers both for the reason of not allowing one to gauge the actual earning by them or even for the reason that none of them maintains such accurate records and thus rely more on memory and estimates. My translator friend also invariably took their consent of my noting their viewpoints during the course of interview which was given in all the cases except five cases.

I had prepared a questionnaire for the interview process which more or less guided the interview process in the desired track. But I ensured that I hear more from them about various facets of their lives, issues which concern them and how they negotiate the daily grinds of their lives. I think this facilitated relaxed atmosphere made them feel important and valued and they came out with lot of information and even ideas which can help them in their pursuits. 

3.9 Challenges Faced during the Research

The biggest challenge for me was the language barrier as in almost 97% cases I could not communicate directly with my respondents as I did not know the Telgu language spoken by them and they did not know either Hindi or English which I understood. Fortunately I had access to very good persons who very well understood the local dialect of the fishers but despite this there are always some limitations of translation as understanding and perception of the same thing differs from person to person.  As all most all the communication was through translator I had to depend on the translator to inform my queries and questions to the respondents and to inform me what the respondents were telling. The translator did not translate verbatim of what the respondents were telling but was giving me the summary of what the respondents told , meant or intended as firstly he was not a professional translator and  secondly I also realized that the simultaneous translation would create hindrances by causing undesired disruptions of the respondents.

The other big challenge for me was pertaining to disclosure of my identity of being a government functionary from Ministry of Science & Technology which was producing and disseminating these advisories amongst them apart from being researcher. The dual role was challenging as I apprehended lack of free interaction. From my experience I know that the people approach government functionaries with apprehension where they hide more than they reveal and lace up the information with many demands and grievances which they are not able to air at appropriate level with the hope that the functionary present there would be able to solve some of their problem being part of the government. On the other hand in my role of researcher I wanted their free and frank opinions and facts pertaining to my area of research. 

To set the records straight I decided that all my respondents were given my actual identity and my specific purpose with my assurance of absolute confidentiality of our talks and also communicating in advance my limitations to solve their grievances but at the same time I assured them to pass on the same to the appropriate authorities if they wanted me to do so. During my interview I only came across 5 cases where people wanted to share their grievances and wanted my help and intervention in solving their problems arising out of alleged apathy on the part of local bureaucracy. But after realizing that I am not the right person they spared me from this ethical dilemma. Being a senior government functionary I could not brush aside many of the queries of the fishers pertaining to various governmental policies directed towards them which meant spending extra time and effort although it also eventually helped me in creating a positive image for myself and earning their trust which helped me establishing rapport with them despite my  language handicap.

Yet another great challenge was taking interview of the fishers as their availability for the purpose was seriously limited due to their different timings for their outings in sea. Things became more difficult as ban period on the east coast was over in June 2011 and fishers were busy compensating 2 months absence from fishing.  Some went out in the late night, some started in the early morning and some ventured out in the late evenings. Each of these groups normally stayed in the sea for 12 to 30 hours at a stretch depending upon their success with the quantity of catch in respect of BLCOs and 7 to 21 days in respect of MBOs. This always presented me with difficulties in meeting with the persons whose reference I had collected as I had to wait for their free time for doing my interviews and that is why when people came in group of two or more I used the opportunity to conduct the interviews in the groups too. 

Another challenge was of a personal nature and which was adjusting to constantly wafting fishy smell present in the areas where I carried my study as I was not used to it. Initially it was quite daunting but over the period of time I got used to it.

3.10 Scope and Limitation of the Study 

The study is limited as it was done in Visakhapatnam and Machilipatnam, the two cities having fishing harbours and presence of electronic display boards, in Andhra Pradesh (AP) and therefore cannot be representative of all the maritime states of India. Although at both the stations one rural hamlet/village inhabited by fishers was also studied along with the urban fishers but the sample size was quite small because of constraint of  time, language and even access and therefore the same cannot be considered representative of even the entire AP. 

The language was big limitation and the entire process was done with the help of translators. The translators were not professional and did not translate verbatim but conveyed to interviewees my questions and queries in his own way and similarly conveyed to me their views and replies in his own way and as such neither the loss of data nor the bias of the translators is ruled out as neither I nor my respondents had any mean to be sure of ensuring the correctness and exactness of our respective utterings. Further the interactions with the respondents being brief and that too with the language  constraint, the information and narratives provided by the respondents is an account of their situation as viewed by them ( Silverman, 2001), rather  than an attempt to interpret the things. All attempts though were made by me to sincerely carry out entire exercise with sensitivity but some bias and some omission on my own part while writing this report cannot be ruled out as interviews were not aided by any audio or video tapes.

The study is also limited by the size and nature of the sample drawn and therefore it is difficult to generalize some results on the basis of this study or even within this study.

Chapter 4

Analysis of the Data

4.1 View of the Field

The Visakhapatnam town is situated along the eastern coast and has a harbour and big fish landing port. The Visakhapatnam district has a coast line of 132 kilometers and there are 62 marine villages and the fishermen population is 147367 out of which 32656 are active fishermen. The total number of sea going boats in this district is 3218 out of which 466 are mechanized boats 1079 are BLCs (Motorized) and 1673 are BLCs (Non-Motorized) and the total marine fish production in 2010-11 stood at 59037 tonnes as per official records at the office of Deputy Director Fisheries of AP at Visakhapatnam.  There are two EDBs in this district. The first one is located in the harbour and is maintained by port authority and therefore is readily accessible at all the time to the MBOs whereas BLCOs in this town needed to especially go to the harbour to get the PFZ advisories. 

The second EDB of the Visakhapatnam district is located in Pudimedaka a small fisher’s village located about 60 kilometers south of Visakhapatnam along the coast. The EDB here is placed in the Panchayat (village governing body) office and is maintained by the Panchayat. The 400 odd families living in this hamlet are that of small and artisanal fishermen who are dependent for their livelihood on marine fishing and fishing related work. The EDB is accessible to all the fishermen of this village at all the time.

Machilipatnam, another coastal town of AP is about 287 kilometers south of Visakhapatnam and comes under Krishna district of the AP. The Krishna district has a coastline of 111 kilometers and has 38 marine villages and 57 hamlets. The marine fishermen population is about 60000 out of which about 31000 are active fishers. There are total of 981 sea going boats out of 95 are mechanized, 754 are BLC (Motorized) and 132 are BLC (Non-Motorized). The total marine production of the district in 2010-11 stood at 26488 million tonnes as per official records  in the office of Deputy Director Fisheries of AP at  Machilipatnam There are two EDBs also in the Krishna district. The first one is located in the main Machilipatnam fishing harbour and is maintained by the district authorities.

The second one is located in Giripuram a marine village about 25 kilometers from Machilipatnam which houses about 280 families of small and artisanal fishers. The EDB is located in a private house belonging to brother of head of Panchayat and is accessible to all the fishermen.  
Gilikaladindi a small fishermen hamlet situated about 7 kilometers from the Machilipatnam town and about 5 kilometers from the harbour by the side of the canal which connects the hamlet to the main harbour and where mechanized boats along with BLCs are berthed together. About 80 fishermen families dwell in this hamlet and all of them are engaged in fishing and allied activities. The families in this village are predominantly small and artisanal fishers but a few of them also own mechanized boats.

In both Visakhapatnam and Machilipatnam, locational position of EDBs gave me opportunity to study MBOs separately from that of BLCOs who were small and artisanal fishers and that helped me in comparing the two categories in terms of penetration of PFZ at the level of awareness and that of utilization.  Further the choice of Visakhapatnam and Machilipatnam in AP as field of my study turned out to be a truly good choice as these two places had close interaction of two different PIs and thus there was opportunity for me to study the difference in diffusion of the PFZ advisories in these two places.

Although the PI for AP is ‘Centre for study of Bay of Bengal’, a department of Andhra University but M S Swaminathan Research Foundation (MSSRF), a non-profit research organisation headquartered in Chennai, which is the PI for Tamilnadu and Pondicherry is also actively involved in spreading awareness about PFZ among fisherman community in Machilipatnam and is acting there through Praja Pragati Seva Sangham (PPSS) a local NGO.  MSSRF on the other hand did not play any role in Visakhapatnam as it has no presence there.

The categorization of fishers in two distinct categories helped me study different profiles like age, educational, economic status which included their housing, boats and the possession of physical gadgets that is to get an idea about their income and to find how each of these profiles do have a relation to the awareness and adoption level of both these categories independently and comparatively so as to understand level of diffusion of PFZs and gaps wherever it is there.

4.2 Age Profile of the Respondents

The first of the data is that of age profile of respondents of both the categories. The age profile is important in my study as it can give valuable inputs about attitude towards new idea in respect of persons of different age groups if there is any. The interviewee ranged from the age of 20 to 49 years.

 During my discussions I found that owners and workers in MBO across the age groups talked highly about PFZ advisories which they are regularly using and they want more of it. Non- owners working on these boats were fully aware about PFZ advisories and were well adept in   finding locations of fishing grounds predicted by PFZ using GPS and sonar finders and were actual users of the PFZ advisories in real sense.

 In the BLCO not all the respondents were aware about PFZs. 100% respondents in my sample in Pudimedaka and Giripuram showed awareness about PFZ whereas in Visakhapatnam 3 respondents and in Gilikaladindi 2 respondents were not aware about PFZ advisories. Two of the respondents who were not aware about PFZ in Visakhapatnam were in age band of 45-49 and one of them was in the age band of 40-44. In Gilikaladindi two respondents who were not aware about PFZ were in age band of 45-49. All the respondents who did not have awareness about PFZ were on the wrong side of the age and though it is not generalized but age do play a role as with age existing ideas are firmed up and it is difficult to introduce a new idea in old age people. Another thing which also is important is one’s economic status which in a way also makes one open to new ideas readily and it is not surprising that all the respondents who showed ignorance about PFZs did not own any boat indicating their low economic status.

The data reveals that age and economic status do have a role in awareness and adoption of new idea and therefore should always be considered. 

	Age
	Visakhapatnam
	Machilipatnam
	Total

	
	Owner
	Non Owner
	Owner
	Non Owner
	Owner
	Non Owner

	20-29
	0%
	67%
	0%
	50%
	0%
	56%

	30-34
	5%
	33%
	9%
	33%
	7%
	33%

	35-39
	21%
	0%
	18%
	17%
	20%
	11%

	40-44
	37%
	0%
	27%
	0%
	33%
	0%

	45-49
	37%
	0%
	45%
	0%
	40%
	0%

	
	
	
	
	
	
	


Table 2: Age profile of fishers of MBO (in %)

	Age
	Visakhapatnam
	Pudimedaka
	Machilipatnam
	Total

	
	
	
	Giripuram
	Gilikaladindi
	

	20-29
	15%
	9%
	22%
	14%
	15%

	30-34
	23%
	17%
	15%
	19%
	19%

	35-59
	15%
	35%
	26%
	29%
	26%

	40-44
	23%
	17%
	22%
	24%
	22%

	45-49
	23%
	22%
	15%
	14%
	19%

	
	100%
	100%
	100%
	100%
	100%


Table 3: Age wise Distribution of BLCO (in %)

	Age
	MBO
	BLCO
	Total

	
	Nos.
	%
	Nos.
	%
	Nos.
	%

	20-29
	5
	13%
	15
	15%
	20
	15%

	30-34
	5
	13%
	18
	19%
	23
	17%

	35-39
	7
	18%
	25
	26%
	32
	24%

	40-44
	10
	26%
	21
	22%
	31
	23%

	45-49
	12
	31%
	18
	19%
	30
	22%

	Total
	39
	100%
	97
	100%
	136
	100%


Table 4: Summary of Age wise classification of MBO and BLCO
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Graph 1: Age profile of MBO and BLCO

4.3 Educational Profile of the Respondents

The education profile was another important data set as it can throw valuable insight into skill developments and acceptance of new idea amongst people with ease and with less resistance.

 The data of my sample showed that owners in MBOs had higher educational profile in both the places. In Visakhapatnam 68% owners were higher secondary and above whereas in Machilipatnam the figure was 64%. At both the places none of the owners was below middle levels showing high education status amongst owners of the mechanized boats. The non-owners who were basically workers on these boats though have comparatively lower educational profile than owners but were not below primary level. In non-owners 50% of my sample had education up to middle level and 17% were higher secondary and above. These operators were not only aware about PFZ advisories but were also using it in locating catches. Despite some of them not being very literate and not even properly trained, they learnt operating various gadgets by seeing and interacting with their peers during the voyages and learnt using PFZ advisories for locating their catch. 

The education profile of BLCO shows a very high rate of illiteracy hovering at around 34% in all the respondents at all the four places with Pudimedaka topping the list with 39% respondents being illiterate closely followed by Visakhapatnam where 38% respondents were illiterate. The literacy standard of primary or below primary level was in about 39% of the total respondents and this together with illiterate made a formidable chunk of 73% with very low or no education in my respondents. Only 21% of the total respondents were middle class pass and 6% had education of standard secondary and higher level.

 The level of literacy has direct relationship with awareness and use of PFZ advisories and that showed up even in small sample size where about 5% respondents were not aware about PFZ advisories and 63% of the respondents did not ever use these advisories in BLCO category.

Education no doubt has greater role in both awareness and adoption of any new idea but peer pressure and hands on learning especially in the young minds can also play a role in both dissemination and adoption of a new idea as was seen from the data of the MBO category where non-owners having lower educational profile were not only aware but were also using PFZ.The respondent workers in the MBO category belong to lower age group that is below 39 years of age.
	Education
	MBO
	BLCO
	Total

	
	Nos.
	%
	Nos.
	%
	Nos.
	%

	Illiterate
	0
	0%
	33
	34%
	33
	24%

	Below Primary
	0
	0%
	15
	15%
	15
	11%

	Primary
	5
	13%
	23
	24%
	28
	21%

	Middle
	13
	33%
	20
	21%
	33
	24%

	HS & Above
	21
	54%
	6
	6%
	27
	20%

	Total
	39
	100%
	97
	100%
	136
	100%
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Table 5: Educational Profile of MBA and BLCO

     Graph 2: Educational profile of MBO and BLCO

4.4 Housing Type of the Respondents

The next data set which I collected was about their dwellings.  In India the pucca house representing economic well-being whereas kuccha house reflecting not so good economic status. The semi- pucca house is somewhere between pucca and kuccha house and likewise are also reflective of mid-way in economic status of respondents between good and not so good.

 Data of housing together with data set about their possessions of some of the personal gadgets can give idea about status of the incumbents in Indian context and it can also obliquely throw some light about the impact of these advisories in cursory manner.

The sample of my data showed that all the owners in MBO stayed in pucca houses whereas non-owners in this category stayed mostly in semi-pucca house with some even in pucca house. None of the non-owner stayed in a kaccha house. This showed better income even of the workers in the MBO category.  

With regard to dwellings status of the BLCO about 32% respondents stayed in kuccha houses about 56% respondents lived in semi-pucca houses and remaining 12% stayed in pucca houses. 

	Type of House
	MBO
	BLCO
	Total

	
	Nos.
	%
	Nos.
	%
	Nos.
	%

	Kaccha
	0
	0%
	31
	32%
	31
	23%

	Pucca
	32
	82%
	12
	12%
	44
	32%

	Semi-Pucca
	7
	18%
	54
	56%
	61
	45%

	Total
	39
	100%
	97
	100%
	136
	100%


 Table 6: House-wise distribution of MBO and BLCO
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Graph 3: House-wise distribution of MBO and BLCO

4.5 Ownership of BLCs

In Visakhapatnam, Pudimedaka, Giripuram and Gilikaladindi the data about ownership of BLC was also taken from the respondents which showed that 53% of the respondents owned BLC (motorized), 14% owned BLC (Non-Motorized) and 33% did not own any boat.

During the collection of data I found that majority of the non-owners of boats stayed in kuccha houses with few exceptions in semi-pucca houses whereas all the respondents owning BLC (Non-Motorized) stayed in semi-pucca houses. In respect of respondents who owned BLC (Motorized) some stayed in semi-pucca houses and remaining in pucca houses.

 The relationship between owners of boats and types of houses in which they lived showed clearly that fishers with higher economic status lived in better houses than the fishers of lower status. BLC (Motorized) owner being relatively higher in income and status than BLC (Non-Motorized) owners were staying either in pucca or semi-pucca houses. All the BLC (Non-Motorized) owners were staying in semi-pucca houses whereas large majority of non-owners of boats who were having lowest economic status were staying in kuccha houses with few exceptions that were in semi-pucca houses.

The similar relationship was also seen in the MBO where owners having higher status stayed in pucca houses and workers lower in status most of who lived in semi-pucca houses. 

	Type of Boat
	Visakhapatnam
	Pudimedaka
	Machilipatnam
	Total

	
	
	
	Giripuram
	Gilikaladindi
	

	BLC(M)
	12 (46%)
	10 (43%)
	13 (48%)
	16 (76%)
	51 (53%)

	BLC (NM)
	4 (15%)
	6 (26%)
	4 (15%)
	0 (0%)
	14 (14%)

	No Boat
	10 (38%)
	7 (30%)
	10 (37%)
	5 (24%)
	32 (33%) 

	Total
	26 (100%)
	23 (100%)
	27 (100%)
	21 (100%)
	97 (100%)


Table 7: Boat Ownership status of Motorized boats and Catamaran category (in absolute Numbers and percentages) 
4.6 Status- Possession of Gadgets

The data on possession of gadgets was chosen for two reasons. One was that it will help in understanding economic status of the fishers individually which can give an indirect idea about their income and second was that many of these gadgets also play a role in dissemination of PFZ advisories and as such efficacy of each of the gadgets in dissemination work can be understood.

The possession of items like car, air-conditioners comes in the category of luxury items and in my sample none of the persons in either category owned a car or an air-conditioner.

In respect of MBOs the two wheelers and refrigerators were found in all the households of the owners however some non-owners also own two wheelers and refrigerators. Washing machine and personal computers were in the homes of owners only as these were owned by 4 persons in Visakhapatnam and 1 person in Machilipatnam. The fax is mostly used in office and such was not available in anybody’s house in my sample. Mobile phone, television and radio sets were with all the respondents which show the penetration of these items in the high status fishermen community. 86% of the respondents in Visakhapatnam and 65% of the respondents in Machilipatnam told that newspaper was daily received in their homes.

The presence of two wheelers and refrigerators in the houses of all the owners with even some respondents owning personal computers and washing machines indicative of a better economic status of the owners in the MBO category. Even non-owners do have two wheelers and refrigerator and it means they have relatively high status than their peers in BLCO category. 

In respect of BLCO the data on possession of gadgets and luxury items showed that mobile phones and radio sets were owned by all the respondents at all the places. TV sets were owned by 65% of the respondents. The possession of TV differed in different location with 85% of the respondents in Visakhapatnam, 52% in Pudimedaka, 38% in Gilikaladindi and 30% in Giripuram being in possession of TV at their homes. The refrigerator was in homes of only 7% respondents. Only 19% respondents owned two wheelers however place wise breakup shows that the two wheelers were owned by 23% in Visakhapatnam, 22% in Pudimedaka, 11% in Giripuram and 19% in Gilikaladindi.

The low percentage of the respondents owning TV, two wheelers refrigerators simply indicate towards their low economic status in BLCO category.

Ownership of mobile and radio sets by 100% respondents in both the categories gives an idea as to how these two gadgets can be effectively utilized in dissemination of PFZ advisories amongst the fishers in all the categories

	Gadgets
	MBO
	BLCO
	Total

	
	Nos.
	%
	Nos.
	%
	Nos.
	%

	Mobile Phone
	39
	100%
	97
	100%
	136
	100%

	TV
	39
	100%
	50
	52%
	89
	65%

	Radio
	39
	100%
	97
	100%
	136
	100%

	Newspaper
	30
	77%
	0
	0%
	30
	22%

	Fax
	0
	0%
	0
	0%
	0
	0%

	AC
	0
	0%
	0
	0%
	0
	0%

	Washing Machine
	5
	13%
	0
	0%
	5
	4%

	Refrigerator
	34
	87%
	7
	7%
	41
	30%

	Computer
	5
	13%
	0
	0%
	5
	4%

	Two Wheeler
	34
	87%
	18
	19%
	52
	38%

	Four Wheeler
	0
	0%
	0
	0%
	0
	0%


Table 8: Possession of Gadget distribution of MBO and BLCO
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Graph 4: Possession of Gadget distribution of MBO and BLCO

4.7 Awareness of PFZ amongst Respondents

The data on awareness is the most important part of my research. The diffusion of any new idea begins with the introduction of it and spread of its awareness amongst the target group.

I enquired about the knowledge of PFZ from all my respondents and also what it meant to them and as to how from where they got or getting the information about it they were informed about it. From their answers it is seen that there are difference in the level of awareness in the MBO and the BLCO. The interesting fact was that means of dissemination played different roles in these two categories. 

In the MBO all respondents showed full awareness about the PFZ advisories and all confirmed using them always when the same is available. Further all the respondents confirmed receiving information about the advisories from multiple sources like EDB, fax and experts and friends and relatives. In Machilipatnam there was one lone respondent who did not receive information about it from friends or relatives. Only one respondent in Visakhapatnam informed about receiving information through email and two from website whereas one person in Machilipatnam reported receiving information from website. The person who was registered with INCOIS for emails was also using website to know about these advisories so effectively only two persons in Visakhapatnam and one person in Machilipatnam were using internet. All the respondents informed receiving this information from experts suggesting that they have attended some of the contact and awareness programme conducted by INCOIS or PIs. Six respondents in Visakhapatnam and two respondents in Machilipatnam confirmed receipt of this information using their mobile phones. Four respondents in Visakhapatnam and five respondents in Machilipatnam informed that they get this information from the TV programme called ‘Janvani’. It is very clearly seen that awareness about this programme in MBO was 100% and they were also using this information repeatedly.

The data set of awareness about PFZ advisories amongst BLCO showed some interesting findings. 95% respondents showed awareness about these advisories and 5% respondents showed clear cut ignorance about PFZ. Out of 26 respondents in Visakhapatnam 23 persons were aware whereas 3 persons were unaware. In Gilikaladindi also 2 persons out of 21 respondents reported their ignorance about these advisories. In Pudimedaka and in Giripuram all the respondents reported awareness about these advisories.

 Respondents reported awareness through EDB, experts, friends and relatives and TV. Awareness from EDB was to 70% of respondents, from experts to 88% respondents, from friends and relatives to78% respondents and from TV to 10% respondents. 

The awareness from EDB was to only 50% of the respondents in Visakhapatnam, 100% each in Pudimedaka and Giripuram and 24% in Gilikaladindi. The very obvious reason for such variation was the accessibility of the EDB. In Pudimedaka and Giripuram the EDBs were accessible to all the fishers as the same were located in the buildings of theses villages whereas in Visakhapatnam and Gilikaladindi the EDBs were located in the harbour from where only mechanized boats operated and were away from either the colony of small fishers or the beaches from where they operated their boats which in any case were much farther from the harbour.

 The BLCO category showed highest awareness from experts amongst all the sources of dissemination as 88% respondents reporting awareness through the experts clearly indicating they had attended awareness campaigns carried out PI or INCOIS. The location wise distribution show that awareness from experts was lowest at 78% in Pudimedaka, 88% in Visakhapatnam, 93% in Giripuram and 91% in Gilikaladindi. The higher awareness levels in the villages/ hamlets in Machilipatnam in comparison to Visakhapatnam and Pudimedaka can be ascribed to presence of fulltime NGO representative/s in these places. 

The source constituting friends and relatives, who act as peer groups, is second in spreading awareness amongst BLCO category.  78% of the respondents reported awareness about PFZs from this source. The locational break up of awareness from this source is- about 77% respondents in Visakhapatnam, about 70% respondents in Pudimedaka, about 81% respondents in Giripuram and about 86% respondents in Gilikaladindi.
	Gadgets
	MBO
	BLCO
	Total

	
	Nos.
	%
	Nos.
	%
	Nos.
	%

	Non-Awareness
	0
	0%
	5
	5%
	5
	4%

	Awareness
	39
	100%
	92
	95%
	131
	96%

	EDB
	39
	100%
	68
	70%
	107
	79%

	TV
	9
	23%
	10
	10%
	19
	14%

	Radio
	0
	0%
	0
	0%
	0
	0%

	Newspaper
	0
	0%
	0
	0%
	0
	0%

	Fax
	39
	100%
	0
	0%
	39
	29%

	Email
	1
	3%
	0
	0%
	1
	1%

	Website
	3
	8%
	0
	0%
	3
	2%

	Phone
	8
	21%
	0
	0%
	8
	6%

	Experts
	39
	100%
	85
	88%
	124
	91%

	Friends & Relatives
	38
	97%
	76
	78%
	114
	84%


Table 9: Awareness and Non-awareness of PFZ distribution of MBO and BLCO
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 Graph 5: Awareness and Non-awareness of PFZ distribution of MBO and BLCO
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 Graph 6: Awareness source of PFZ distribution of MBO and BLCO
Comparing availability of gadgets in both the categories and their individual contribution in spread of awareness of these advisories threw up an interesting relationship. The fax was not owned by any respondent in the MBO category but every MBO was getting information from fax courtesy fax in the association’s offices of the MBOs. Newspaper and radio sets were not used for awareness work although they both are mass media channels.

Availability of radio sets in every household of my sample of either category shows deep penetration of this gadget amongst fishers but its potential which is in tune with the deep rooted traditional method of oral communication of knowledge/information remains untapped.

The Computer also is a powerful source of these advisories but at present it caters to a very small number and that too in the MBO category thereby limiting its direct utility in spread of awareness and delivery of these advisories to a very small group but it holds a great promise in reaching wider audience in future once education and connectivity improve in the remote areas and the interface equipment like tablets/PCs comes with in affordable range of the fishers. 

The newspapers can be a good source but in Indian context their penetration is limited only to the educated one. With very high illiteracy or very little literacy rates amongst the fishers its utility in spread and delivery of advisories is limited which is well supported by data too. 

The importance of experts in spread and delivery of these advisories can well be ascertained from the data even in the small sample size as that of mine which puts it in the number one position amongst all the resources in spread of this information amongst BLCO who are comparatively lower in status in pecuniary and educational terms.

 The peer pressure has always worked in coaxing others in a system to follow a particular line and no doubt here too information about these advisories being shared by earlier users and opinion leaders of that social group with other members and the same is well supported by the data in either category. 

The EDB also plays an important role in dissemination of these advisories but their location is very important in increasing their reach. In harbours and ports it caters to MBOs as they operate from there but for BLCOs it has either to be near their  place of residence or place of operations and  the same is supported by the data where only 70% fishers in BLCO got aware through the EDB.
	
	MBO
	BLCO
	MBO
	BLCO

	
	Nos.
	%
	Nos.
	%
	Nos.
	%
	Nos.
	%

	Mobile Phone
	39
	100%
	97
	100%
	8
	21%
	0
	0%

	TV
	39
	100%
	50
	52%
	9
	23%
	0
	0%

	Radio
	39
	100%
	97
	100%
	0
	0%
	0
	0%

	Newspaper
	30
	77%
	0
	0%
	0
	0%
	0
	0%

	Computer
	5
	13%
	0
	0%
	4
	10%
	0
	0%

	Fax
	0
	0%
	0
	0%
	39
	100%
	0
	0%

	EDB
	39
	100%
	68
	70%
	39
	100%
	68
	70%

	Experts
	39
	100%
	85
	88%
	39
	100%
	85
	88%

	Friends & Relatives
	38
	97%
	76
	78%
	38
	97%
	76
	78%


Table 8: Possession of Gadget distribution of MBO and BLCO
[image: image12.png]60%

50%

40%

30%

20%

10%

0%

Education Profile

54%

34%

33%

24%

= MBO
mBLCO

0%

Illeterate

Below Primary
Primary

Middle  HS & Above





  Graph 7: Availability V/S Awareness of gadgets distribution of MBO
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Graph 8: Availability V/S Awareness of gadgets distribution of BLCO

4.8 Uses of PFZ Advisories

After the awareness it is use and the repeated use of the new idea that completes the process of diffusion which confirms that the new idea has been adopted by the target group. So the data on use is also of great value. To get this data I asked my respondents as to how many times they used this information to find fishing grounds and based on their responses the groups were made as shown in table below. The position of both the categories in this data set too is different which shows difference in adoption of this idea amongst different categories. 

In the MBO category 100% respondents are using these advisories which show high use of these advisories in this group of fishers. Further 100% respondents in the MBOs are using this information on all the occasions when it is available indicating full adoption of this intervention. 

 In the BLCO category hesitancy is very much apparent as only 36% of the respondents have used these advisories whereas 63% of the respondents so far did not even use it. Only 8% respondents group used it on 8 or more occasions. 12% of respondents reported using it between 4 to 8 times and 16% respondents between 1 to 3 times. 

Pudimedaka topped with70% of the respondents reporting non-use followed by Vishakhapatnam at 69%. The non-users in both Giripuram and Gilikaladindi stood at 59% and 52% respectively which was comparatively much lower than Visakhapatnam and Pudimedaka. The difference in the position of these places is because a full time NGO is working amongst fishers in Machilipatnam catering to Giripuram and Gilikaladindi.

	Occasions used
	MBO
	BLCO
	Total

	
	Nos.
	%
	Nos.
	%
	Nos.
	%

	8 & above
	39
	100%
	8
	8%
	47
	35%

	4 to 8
	0
	0%
	12
	12%
	12
	9%

	1 to 3
	0
	0%
	16
	16%
	16
	12%

	None
	0
	0%
	61
	63%
	61
	45%


Table 11: Occasions of uses of PFZ advisories distribution of MBO and BLCO
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Graph 9: “Occasions of uses of PFZ advisories” distribution of MBO and BLCO

4.9 Success Rate
Various validation exercises scientifically carried out at different places, at different seasons and times by different groups found that accuracy of prediction of fishing grounds by PFZ advisories is very high and is about 85% that is on 85 times out of 100 their prediction about fishing grounds was found to be true.  But I wanted to know the perception of the actual users about the accuracy of these advisories as repeated success reinforces faith and confidence in the information and accelerate its adoption.

At the time of the interview of the fishermen of different hues I also enquired about their perception of the PFZs in terms of accurateness about the prediction of the fishing grounds which resulted in good catch which these advisories make. This I called success rate and defined it for the purpose of my research as success in getting good catch using PFZ. None of my respondents maintained any record for it and their responses on this question were solely based on their memories, experiences and perceptions. These categories in terms of percentages were made before and were explained to respondents before recording their choices. This data is compiled based on the choices they had given.

The response on the success rate of PFZ advisories from the MBOs was mixed one. 62% respondents pegged its success rate between 40% -59%. For 13% of the respondents the success rate was between 60%-79%. Only 2 respondents one each from Visakhapatnam and Machilipatnam put the success rate of these advisories 80% and above. 20% of the total respondents however rated the success rate of the advisories to be less than 40%. The response to success rate of the advisories though mixed one overwhelmingly showed that users in MBO category found it of utility and their continuous use shows their faith in its accuracy.

The response of BLCOs on the other hand was totally different. No respondent in this category reported success rate in 60%-79% or in 80%-100%. Out of 36 persons who ever used PFZ in finding fishing grounds only 11 persons (11% of the respondents) reported success rate between 40%-59% whereas 26 (26% of the respondents) persons informed that success rate is less than 40%. 

About 80% respondents in MBO category gave success rate of these advisories above 40% such that out of 100 times they got good catch on 40 occasions whereas only 11% respondents in BLCO agreed with MBO on this count. One of the plausible reasons for the pessimistic assessment of the success rate by BLCO category is because of the inability of their boats to reach many of the fishing grounds predicted by the PFZs as beach landing crafts can go to a limited distance which on an average is not more than 08-10 kilometers and many a times much lesser even and whereas the many advisories are for distances much farther than 10 kilometers.


	Success Rate
	MBO
	BLCO

	
	Nos.
	%
	Nos.
	%

	Less than 40%
	8
	21%
	25
	26%

	40%- 59%
	24
	62%
	11
	11%

	60% - 79%
	5
	13%
	0
	0%

	80% - 100%
	2
	5%
	0
	0%



Table 12: Success rate of PFZ advisories distribution of MBO and BLCO
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Graph 10: Success rate of PFZ advisories distribution of MBO and BLCO
Chapter 5
Discussion and Concluding Remarks

5.1 Awareness about PFZs

The research done though with limited sample size and with the constraint of time and language unravels some very important insights in to the diffusion of PFZ advisories at the level of awareness and the role played by various mean in its dissemination. The awareness translating into actual adoption shows two contrasting position where one category of fishers small in numbers but belonging to upper crust of the lot has adopted it fully while the other majority lot, consisting of small and artisanal fishers and who are poor and not so well off still seems hesitant in adopting it fully although it is this category which will be greatly benefited by these advisories.

The former are categorized as MBOs in this paper and are fishers who operates mechanized boats  fitted with gadgets like GPS, sonars, speedometer and odometer, can traverse any distance in open sea and normally goes for fishing for 10-21 days at a stretch. This category has not  only adopted this new innovation but now demand more of it on daily basis, species specific and also want it in their crafts even when they are in open sea using satellite telephony. This category of fishers is open to any new technology which benefits them.  The boat owners of this category have also formed cohesive and strong societies and associations to protect their interests’ and gets issues concerning them resolved through the collective bargaining powers of these associations.  These associations and societies are being run in professional manner with a proper office set up.

The latter category fishers in the first paragraph are categorized as BLCO who operates beach landing crafts either with outboard engines or without the engines using oars and sail. This group is very big in size which consist of people of low economic status as they operates smaller boats that have limited reach in the open sea not farther than about 10 kilometers, limited capacity to stay in sea which can be up to 30 hours at a stretch and can hold only between two to two and half tonnes of catch and thus have limited opportunities and the catch size. These boats are smaller without any gadgets even as simple and as necessary as a compass and their operators find their ways using traditional knowledge of star gazing and taking help of physical reliefs on shore. This category too have formed societies and associations but in less organized manner and which work informally without any office or proper records and have weak bargaining power.

During my interaction I found that BLCO group is much behind the MBO group in adoption of PFZ advisories. The first component in any diffusion process being awareness I found that awareness about PFZ has percolated in this group too. My field data on awareness also support spread of awareness amongst this group but not fully. For example in Gilikaladindi hamlet in Machilipatnam 2 persons out of 21 and in Visakhapatnam 3 respondents out of 26 did not know about PFZ. This despite the fact that Visakhapatnam is one of the big cities of AP, a major fishing harbour and interestingly is also home to PI of AP who is entrusted with the task of awareness campaigns and it is presumed that their maximum efforts towards it would have been here.

On analysing the reasons I found that awareness campaign is just limited to personal level campaign done on behest of PI by one staff and few research scholars working under him.  As per annual progress report submitted by the PI to INCOIS, covering period April 2010 to March 2011, 46 awareness campaigns and programmes across AP were conducted by them in which approximately 1300 fishers participated which is quite a meagre number considering the population of active fishers in AP which stands at 138,614 as per 2005 census conducted by CFMRI.

 It was already seen that the channels of mass media did not play a key role in the awareness campaign because they were roped in for the work in casual manner without any plan, target and reasonable budget for them and when these stopped playing that role there were no consternation at INCOIS which failed to realize the importance of the mass media channels in awareness work. The indifference of change agency toward the channels of mass media is quite evident by the its inaction in finding alternative radio broadcasters who would have replaced WSS once it quit operations or for that matter replacement of newspaper ‘Enadu’ with other local newspapers which are many and are area specific catering especially to the people in the coastal area or its continued reliance on the drab and old fashioned TV programme which has a very low TRP ratings suggesting very poor viewership. The small sample size too ratified the indifference as it is only TV which is playing small role in awareness as 23% of the respondents in MBO category and 10% respondents in BLCO category reported knowing about these advisories from TV.

The TV was only in 65% of the total households of the fishers of my sample suggesting limited accessibility of PFZ from this channel. The contribution of newspapers towards awareness in my data is nil however I do not foresee their bigger role in near future particularly because of  prevalence of high level of illiteracy or  very low level of literacy amongst fishers especially BLCOs. The illiteracy level in BLCO in my sample is 34%. Added to it is the poor importance given to newspapers amongst fishers as only 22% of the total fishers confirmed receiving it in their houses in my sample reflecting again the limited role they play in awareness.

The radio on the other hand though not playing any role in awareness of PFZ can play a big role as  firstly its penetration amongst fishers is very high- 100% fishers in my sample owned radio  set and secondly this channel is in tune with deep rooted oral traditions of communication of information and can be very effective not only in dissemination of information but can be tailor made to suit the needs of small and artisanal fishers belonging to BLCO category by communicating specific PFZ advisories which informs about fishing grounds within the reach of their crafts in the language and in the manner  the small and marginal fishers can understand and use  them. 

Computer/internet can also be a powerful source of these advisories considering that INCOIS has put them on website too. However India having very low penetration of computers and internet their role in PFZ awareness can only be of limited nature. As per Internetworldstats.com’s report of 2011, internet penetration in India is one of the lowest in the world as only 8.4% of the population has access to internet. The similar trend too was visible in my sample where only 4% of total respondents had computers and only 2% of the total respondents accessed these advisories from the net. The awareness and adoption therefore from internet is very negligible but it holds a great promise in reaching wider audience in future once education and connectivity improve in the remote areas and the interface equipment like tablets/PCs comes with in affordable range of the fishers.

The EDBs are yet another source which spread awareness along with delivery of the advisories for actual use. The EDBs or electronic display boards are electronic devices capable of delivering these advisories both in text and in maps in real time as they are connected to INCOIS Hyderabad through telephone lines in the local language. These costly instruments need continuous supply of electricity and telephone connectivity for their running. Considering electricity shortages in India every device comes attached with a storage power system which can make it function for additional 6 hours without the regular power supply. INCOIS ensured that these machines are placed in places with proper security and as far as possible in places which are owned by government so that cost of electricity is borne by the government agency. In Visakhapatnam and in Machilipatnam harbour these machines were working when I visited but in Giripuram and Pudimedaka the machines were not working as power was disrupted for long duration at both the places as a result storage power too got exhausted and  perhaps the device developed some snag. The long duration of load shedding is not uncommon in India especially in remote and rural areas. At both the places the power returned when I was present but the machines did not start working again because of technical problem and required immediate attention. 

In Pudimedaka with my intervention the company which was responsible for its maintenance and which was based in Bangalore about 1500 kilometres away promised to send its representative after six days. But nobody with whomsoever I interacted there seems concerned not even those who told me that they use this service very often. This was because not many people in Pudimedaka were using EDB for accessing PFZ. My field data also found Pudimedaka a topper in non-use of PFZ with 70% respondents in my sample not using these advisories. At Giripuram the Sarpanch or the village head was concerned and he himself had notified the company about its not working and told me that the company has promised to send their personal for repair in 2-3 days’ time and the figure for non-use of PFZ advisories was comparatively lesser at 59% in my sample.

 EDBs too play a big role in increasing awareness about PFZ but unlike mass media channels they play a localized role in spreading awareness in those places only where they are located. The field data too confirmed it as both in Pudimedaka and Giripuram where the EDBs were located 100% respondents in my sample showed awareness about these advisories and included this as one of the sources from where they got information about it whereas in Visakhapatnam and in Gilikaladindi not many fishers from BLCO category reported awareness through these boards which is natural as EDB was not installed at these places in the areas where these fishers reside or at the places from where they operate. 

The role of EDBs in achieving actual adoption of these advisories by the users on its own however is also limited. The field data also support this as the highest numbers of non-users are in Pudimedaka which has EDB and on the other hand in Giripuram where EDB too is there the numbers of non-users are comparatively lesser. The difference is because there is a full time NGO working amongst fishers in Machilipatnam area catering to fishers in Giripuram who helps fishers in understanding PFZ and also help them with direction in their own dialect. The Pudimedaka does not have a full time extension worker and the costly machine is abandoned and treated with indifference. Notwithstanding technical snags and constant power shortages with which these boards are regularly plagued with these can be more effectively utilized if someone is there to translate or explain to the new users about potential fishing grounds in their ways using local terms for direction and location as fishers over the period of time have created their own identification points in the sea which they use in their communication. This will remove scepticism of the users and create trust, as it involves two way process of communication through interpersonal exchanges. The adoption of any new idea including PFZ requires people who can interact with the fishers and can persuade and influence them to adopt these advisories and EDBs will aid them further in speedier adoption.

INCOIS being technical organisation and is more concerned about technical problems and finding better products and services did not pay too much attention to know and ensure its adoption when it launched this service in 1992. It goes to the credit of “Agri Net Solutions Limted”, a private agency which carried out independent survey about the status of these advisories in AP, Kerala and Gujarat in 2000-01 and found very poor penetration of PFZ advisories amongst fishers in all the three states. One of their major recommendations was the need to have promotional and validation campaign involving fishermen in validation exercises to increase their confidence in the advisories. 

INCOIS accepted their recommendations and launched these advisories in mission mode. Besides many other actions, the INCOIS also engaged academic, research and non-profit organisations involved in research as principal investigators (PIs) covering all the maritime states for the campaign work and carrying out validation exercises with the fishers for creating faith and trust amongst fishers.

With negligible role of mass media in awareness campaign the onus of both awareness and adoption of PFZ advisories fell on PI who has to carry out both these jobs simultaneously. The two jobs are different in nature as in awareness campaign communication largely is linear and it  can attract large number of people but persuading people always requires two way communication carried through inter personal exchange and is of limited reach such that interaction is limited to small group or few people at a time.

5.2 Adoption of PFZs

 Adoption of a new idea however depends on various factors and as per theory of diffusion change agents and their aides do play an important role along with opinion leaders. Change agents are midway between change agency and their clients. Change agency here is INCOIS and the clients are the fishermen. PI and their staff are change agents and aides respectively. As PI has to play roles for both awareness and adoption, the resources and the infrastructure, with which PI of AP is undertaking these twin tasks, are too less for it and it certainly needs augmentation of the resources. The people employed by PI to act as its aides are research students who are more attuned to academic pursuits rather than to extension work which require continuous presence in field amongst fishers who are either illiterate or have very low literacy level. Although the PI and his aides have developed contacts with opinion leaders at all the places, who are the influential people amongst the clients and who plays important role in diffusion of innovation, but the few visits which these aides manages to make to each site does not give enough time to them to develop information exchange relationship with fishers and to diagnose problems and to find appropriate solutions for them. Most of their efforts are directed m towards awareness campaigns than towards adoption work amongst BLCOs as for this to happen high level of homophily and high level of empathy is required between them and the clients whereas the aides of the PI of AP had high level of heterophily between them and the fishers.

In this regard the methods used by MSSRF, a non-profit organisation and PI for Tamilnadu and Pondicherry are more conducive to the diffusion process a glimpse of which I could see in Giripuram and Gilikaladindi in Machilipatnam. Although it has no official jurisdiction in matter of providing extension service in Machilipatnam, the MSSRF on its own has roped in a local NGO called PPSS which is working on its behalf amongst fishermen community in helping them solve various problems. The representative of this NGO is a local person of Machilipatnam who remains with the fishermen throughout the day. Because of his continuous association and being a regular part of them he has earned their confidence and has high credibility amongst them. High on homophily and empathy factor he has high persuasive advantage with them and uses this to persuade them to adopt these advisories. In my sample the percentage of users of these advisories is highest in Gilikaladindi standing at 48% although it does not have EDB followed by Giripuram at 33%, Visakhapatnam at 31% and Pudimedaka at 30%. This high percentage in Gilikaladindi is also because of the fact that MBOs here who possess PFZ information let BLCOs follow them to the same fishing fields. To my query about the conflict of interest the president of the MBO told that they do not feel any competition from them as the BLCOs cannot go deep and have limited capacity to fish. In Giripuram one of the respondents confided that PPSS member is helping them in understanding PFZ advisories and explains them with direction and distance and help them reach fishing grounds. This is a very  important work as despite information coming in local language on EDB, the illiterate or lowly literate fishers are not able to decipher or understand that and need someone ready to explain them orally.  In Gilikaladindi yet another respondent informed that it was PPSS member who advised them to follow the mechanised boats when they start the journey. It is easier for BLCOs of Gilikaladindi to time their journey with the MBOs as their boats are also berthed along with mechanized boats  in the canal in front of their colony and few of the MBOs also have temporary accommodation in that colony which helped in development of local kinship between them and BLCOs.

The success rate of these advisories also plays an important role in developing credibility about them in the minds of BLCOs who are still hesitant to adopt them unlike the MBOs who have embraced it. I defined success rate as finding good catch following PFZ advisories for my research 11% of the respondents in BLCOs category reported success rate between 40%-59% and 26% reporting less than 40%.  The small success rate it seems had some effect on the sceptics as many of the non-users, who were in majority at 63%, cited this as one of the reasons for not using these advisories. The other reasons by non-users were their inability to understand it and that their traditional knowledge about locating fishing grounds was tried and tested and they felt that the new method is not better than their methods. To my surprise even the people who reported relatively high success rate did not confirm receipt of huge catch at the site. 50% of the persons who used these advisories sometimes were not too enthusiastic of using it again.

The dilemma on the part of even the relatively successful users was truly puzzling. However it was my discussion with PPSS representative which answered this dilemma on the part of users who were not enthused by these advisories. He informed me that unless motorized boats are fitted with compass and odometer the real benefits of PFZ will not pass on to these small and artisanal fishers as these boats cannot go in deeper water beyond the depth of 200 meters which on an average is not more than 08-10 kilometres and many a times much less farther whereas majority of the advisories are at much farther location than 10 kilometres to which these BLCs can reach.  Further for finding directions fishers use traditional methods of watching stars in night and relief features of the shore which may be good to return to base but are not good in reaching to prospective fishing grounds whose actual location, distance from shore and direction is given by the advisories even when predictions are for the grounds which is well within their reach. Understanding of these kinds of problems will actually come when PI or his aides will have constant contacts and will have real information-exchange relationship which the PPSS representative was able to have.

The discussion further led to the information that fishers identify fishing grounds by observing the colour of the sea which is part of traditional knowledge that the fishers use and this also is one of the parameters for determination of PFZ advisories. I could immediately note that how high this PPSS representative is on homophily and empathy with the fishermen when he told that he uses this commonality to explain about PFZ advisories to the fishers so that they can relate to these advisories in positive ways and accept them. To my query regarding their understanding prowess being lowly literate or illiterate he told that with patience and constant persistence these fishers can easily be trained in understanding these advisories and he supported his argument with the examples of some of these persons having picked up even the skills of using GPS and SONAR while working in mechanized boats without any proper training etc. He further informed that these people have learnt to use mobile and in future can access the information about PFZ even on mobile as MSSRF is developing an application on PFZ and OSF for mobile phones. This was also communicated to me during my interview by some 35 respondents in the BLCO category that they would welcome this information on their mobile if communicated to them orally in simple understandable and interactive manner. My research also shows that all the respondents in this category had mobile phones but it was not being used for PFZ deliveries.

5.3 The Way Forward

The patience and persistence are the keys which can make these fishers adept in using and adopting PFZ. PIs therefore need to enlist services of such aides who have lot of patience and persistence and are high on homophily, empathy and are willing to stay for longer duration amongst fishers which can happen if non-profit organisations/NGOs are roped in this process. Further PIs being scientific organisation should try to develop a low cost and simple tool kit which combines compass and odometer which can be used by BLCs to effectively reach those fishing grounds which are within their reach as predicted by PFZ. The development of interactive mobile application or an interactive call centre service will also help in rapid adoption of these advisories.

Despite these advisories having all the characteristics of fast diffusion that is Relative Advantage, Compatibility, Trialability, Observability and also not being too complex their slow adoption amongst small and artisanal fishers can be understood in terms of limitation of the PIs who are to play double roles requiring different processes of communication at the same time with meagre resources and has to depend on aides who are either not high on homophily and empathy or are not able to devote sufficient time or both till the time adoption takes off. The gaps in proliferation of these advisories are succinctly explained by the theory of diffusion as propounded by Roger.

The gaps can be filled  by providing support of dedicated NGOs in the work of dissemination of PFZ as aide to the PI just as MSSRF has been able to do in Tamilnadu, Pondicherry and south AP , by using radio sets and mobile telephones in both awareness  and delivery of  PFZs , by making tailor made applications in both these formats which can assist the BLCOs in real sense, by generating separate PFZs specific to BLCOs considering their reach along with attention to solve some of the problems faced  by small and artisanal fishers like development of cheap and affordable seaworthy sets of compass, odometer etc.

Notes
Kaccha   house    
A   kaccha   house is made up of mud or hay stack or tin roof, which can’t withstand harsh weather.
Semi   pucca   house 
This houses is without reinforced concrete frame (columns and beams) but with good   brick   masonry with cement mortar.
Pucca   house  

This house is made up of brick, cement, concrete and iron etc.
Dinghy
It is a type of small boat. These are rowboats but sometimes these are fitted with outboard engines. 
Bara
It is a unit for measuring depths in local language. One bara equals to length of distance between two outstretched arms of a person and measures about 1.8 meters to 2.0 meters.

Sarpanch 
Sarpanch is a democratically elected head of a village level statutory institution of local self-government called the village Panchayat in India. He is the focal point of contact between government officers and the village community.
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Appendices
Appendix 1 

                                      Interview Guide
Semi structured interview of users of EDB: 

1. Name, age, address, educational & occupational status

2. Family status, average monthly income

3. How often does he do to fishing?

4. Is   he owner of boat or other gears? 

5. If employed with others then no. of days’ work & income

6. Is he aware about PFZ?

7. How did he come to know about PFZ?

8. If through different means then according to him best mean

9. What is the reliability of this information?

11. Do you get this regularly?

12. Does he find this information useful?

13. Problems if any he faces because of this information.

14. Did it increase his income?

15. Did it really reduce his efforts?

Semi structured interview of non-users of EDB: 

1. Name, age, address, educational & occupational status

2. Family status, average monthly income

3. How often does he go to fishing?

4. Is   he owner of boat or other fishing gears? 

5. If employed with others then no. of days’ work & income

6. Is he aware about PFZ?

7. How did he come to know about PFZ?

8. If through different means then according to him best mean.

9. Why is not able to use this information.

10. What information does he use to find location of fish?

TELEPHONE ,FAX, EMAIL & WEBSITE USERS SEMI-STRUCTURED INTERVIEW
1. Name, Age, Occupation

2.  Monthly Income, Educational status

3. Gadgets in house: phone, TV, fridge, car/scooter, computer

4. Do they themselves go fishing or hire

5. If hire them how many persons

6. Gears & boats owned

7. Average catch/month

8. Total monthly salary paid to the hired persons.

9. How did he know about PFZ?

10. Any difficulty he encountered in registering & did he pay any fees or is paying any user fees and if so then how much.

11.  a) How regular is information

       b) How reliable is information 

       c) How useful is information

12.  Does he feel that this information made difference in his catch, income and effort savings? If so, his opinion on each of it, on the scale of 0 to 5.

13. Will he like to get this information in future?
QUESTIONNAIRE FOR TELEPHONE, FAX, EMAIL  & WEBSITE USERS

 1. Sex – M/ F 

2. Occupation –

3. You stay in - Village      Taluk       Town      City       Metropolis 

4. Income Monthly - <10000, between 10000 to 25000, between 20000 to 40000, between 40000 to 80000, >80000

5. Education: Matric, Senior secondary, Graduation, Post-Graduation

6. Language

7. Gadgets income: TV, Fridge, Phone, Mobile phone, Car, Scooter, Microwave, Washing machine, computer

8. How did you know about PFZ?

Internet, Newspaper, Magazine, TV, Radio, from friends or Information Centre at fish landing station

9. How did you approach INCOIS for registration for this service: phone, internet, personal contact and personal letter?

10. Did you pay any registration amount               Y/N

If yes then how much

11. Are you paying any user fees                      Y/N

If yes then how much

12. Regarding regularity of PFZ advisories in non-ban periods: 

                  Very regular/ somewhat regular / not regular

13. Regarding regularities of PFZ advisories

                 Highly reliable/ somewhat reliable/not reliable

14. Regarding usefulness of PFZ advisories

               Very useful/ somewhat useful/ not useful

15. Did the PFZ helped increase catch per unit effort (CPUE)

           Increased/ somewhat increased/ did not increase

16. Did the PFZ had any effect on your income level

              Yes/ somewhat yes / not 

17. Would you continue to have PFZ advisories in future even if some user fees is charged

                       Yes/no/ not yet decided/will decide then 

OPEN ENDED QUESTIONS

1. Why did you register when you can get this information from other sources like:  TV, Radio, EDB and Newspaper?

2. Will you recommend this service or information to your friends & relatives? If yes then Why?

3. What is your opinion about PFZ advisories dissemination on TV, Radio and Newspaper?

4. In your opinion whether the advisories can be easily understood by people & whether the same can be effectively used by people?

5. What in your opinion is the reason for non-use of PFZ by people?

TV, RADIO & NEWSPAPER USERS SEMI STRUCTURED INTERVIEW

1. Name, Age, Occupation

2.  Monthly Income, Educational status

3. Gadgets in house:

 Phone/ TV/ fridge/ car/scooter/radio/computer/mobile phone

4. Do you go to fishing or hire people?

5. If hire them how many persons do you hire?

6. What fishing Gears & how many boats you own?

7. Average catch/month

8. Total monthly salary paid to the hired fishers.-

9. How did you know about PFZ?

11.  Give your opinion about PFZ

            a) How regular is PFZ information on TV/RADIO

                      Very regular/ somewhat regular / not regular

           b) How reliable is PFZ information on TV/RADIO

                           Very reliable / somewhat reliable / not reliable

        c) How useful is PFZ information on TV/RADIO

                          Very useful / somewhat useful / not useful

12. Do you feel that this information made difference in your catch, income and effort savings? 

13. If yes then on the scale From 0 to 5 , where 0 is no difference and 5 is 100%  or more difference ,  give your preference-

In terms of catch-

In terms of income-

In terms of efforts savings-

14. Will you like to get this information in future?

QUESTIONNAIRE FOR TV, RADIO & NEWSPAPER USERS

1. Sex –            M/ F 

2. Occupation –

3. You stay in -     Village      Taluk       Town      City       Metropolis 

4. Income Monthly -  <1000,  between 10000 to 25000,   between 20000 to 40000,   between 40000 to 80000,     >80000

5. Education: Matric,  Senior secondary,  Graduation,  Post-Graduation

6. Language

7. Gadgets in home (Tick as many as you have) : 

TV, Fridge, Phone, Mobile phone, Car, Scooter, Microwave, Washing machine, computer

8. How did you know about PFZ? ( You can tick more than one source)

Internet, Newspaper, Magazine, TV, Radio, from friends or Information Centre at fish landing station

9. Regarding regularity of PFZ advisories in non-ban periods: 

            Very regular/ somewhat regular / not regular

10. Regarding regularities of PFZ advisories

            Highly reliable/ somewhat reliable/not reliable

11. Regarding usefulness of PFZ advisories

             Very useful/ somewhat useful/ not useful

12. Did the PFZ helped increase catch per unit effort (CPUE)

                   Increased/ somewhat increased/ did not increase

13. Did the PFZ had any effect on your income level

                          Yes/ somewhat yes / not at all

17. Would you like to have PFZ advisories in future?

              Yes/no/ not yet decided 

           OPEN ENDED QUESTIONS

1.  Will you recommend this service or information to your friends & relatives? If yes then Why?

2.  In your opinion whether the advisories can be easily understood by people & whether the same can be effectively used by common fisher?

3. What in your opinion is the reason for non-use of PFZ by common fisherman?

Semi Structured interview of representatives of NGO-

1. Name, age, address, educational & occupational status

2. Since when working with the fishers and his area of work?

3. What according to him are the problem areas of the fisher communities?

4. Is he aware about PFZ and if so then in his opinion its importance and its acceptance amongst people.

5. Are the means of dissemination really effective in reaching people?

6. Who according to him are main users of this information?

7. Are artisanal and small fishers using these information advisories?

8. What are the constraints faced by artisanal & small fishers in using this information?

9. What should be done to remove the constraints?

10. What effort his organisation is making for removal of those constraints?

11. What policies shall help in better utilization of these advisories?

12. Are these advisories making any difference to the lives of the people?

13. His general comments about PFZ.

Semi Structured interview of official of fish landing port –

1. Name, age, address, educational & occupational status

2. Since when working with the fish landing port and his area of work?

3. What according to him are the problem areas of the fisher communities?

4. Is he aware about PFZ and if so then in his opinion its importance and its acceptance amongst people.

5. Is the mean of dissemination i.e EDB really effective in reaching people?

6. Who according to him are main users of this information?

7. Are artisanal and small fishers using these information advisories?

8. What are the constraints faced by artisanal & small fishers in using this information?

9. What should be done to remove the constraints?

10. What effort his organisation is making for removal of those constraints?

11. What policies shall help in better utilization of these advisories?

12. Are these advisories making any difference to the lives of the people?

13. His general comments about PFZ through EDBs.

Semi Structured interview of official of INCOIS –

1. Name, age, address, educational & occupational status

2. Since when working with the INCOIS and his area of work?

3. What according to him are the problem areas of the fisher communities?

4.  In his opinion importance of PFZ and its acceptance amongst fishers.

5. Are all the means of dissemination of PFZ really effective in reaching people? 

6. Why INCOIS says that about 50000 fishers are using this information and the basis of this information?

6. Who according to him are main users of this information?

7. Are artisanal and small fishers using these information advisories?

8. What are the constraints faced by artisanal & small fishers in using this information?

9. What should be done to remove the constraints?

10. What efforts his organisation is making for removal of those constraints?

11. What policies shall help in better utilization of these advisories?

12. Are these advisories making any difference to the lives of the people? And who are these people?

13. Pelagic fishing for which these advisories are more useful is being done by small and artisanal fishers but it seems that it is the mechanised sector which is using this information more than the actual users. 
Your comment please.

	SATELLITE DATA SHOWS LIKELY AVAILABILITY OF FISH STOCK TILL 16-NOV-2011 

		From the Coast of
	Direction
	Bearing In Degrees
	Distance in Kilometres
	Depth in Metres
	Longitude / Latitude

					From
	To
	From
	To
	
		Tarapur Pt

	NW

	275

	39

	44

	25

	30

	72 16.80 E
19 52.20 N


									
		Satpati

	SW

	255

	44

	49

	20

	25

	72 16.80 E
19 36.60 N


									
		Mahim Cr

	SW

	254

	51

	56

	20

	25

	72 15.00 E
19 28.20 N


									
		Vesava

	NW

	281

	19

	24

	15

	20

	72 36.00 E
19 10.80 N


									
		Colaba Pt - Mumbai

	SW

	220

	18

	23

	15

	20

	72 40.20 E
18 43.80 N


									
		Revadanda

	SW

	199

	28

	33

	20

	25

	72 48.60 E
18 16.20 N


									
		Murud

	SW

	229

	16

	21

	20

	25

	72 49.20 E
18 12.00 N


									
		Srivardhan

	NW

	297

	16

	21

	20

	25

	72 50.40 E
18 07.20 N


									
		Bankot

	SW

	212

	39

	44

	30

	35

	72 49.80 E
17 38.40 N


									
		Harnai

	SW

	223

	29

	34

	30

	35

	72 52.80 E
17 35.40 N


									
		Dabhol

	SW

	261

	22

	27

	25

	30

	72 57.00 E
17 33.00 N


									
		Tolkeshwar Pt

	SW

	242

	13

	18

	20

	25

	73 00.60 E
17 30.00 N


									
		Palshet

	NW

	275

	12

	17

	20

	25

	73 03.00 E
17 27.00 N


									
		Jaigarh Head

	NW

	288

	5

	10

	20

	25

	73 07.20 E
17 18.60 N


									
		Kharviwada

	NW

	290

	6

	11

	20

	25

	73 09.60 E
17 13.20 N


									
		Ratnagiri

	SW

	229

	18

	23

	35

	40

	73 07.20 E
16 51.60 N


									
		Purangad

	SW

	255

	10

	15

	30

	35

	73 10.80 E
16 46.80 N

									
		Vijayadurg Hr

	NW

	318

	16

	21

	25

	30

	73 12.60 E
16 41.40 N


									
		Devgarh

	SW

	219

	21

	26

	40

	45

	73 13.80 E
16 13.20 N


									
		Sindhudurg

	NW

	296

	20

	25

	40

	45

	73 16.20 E
16 07.80 N


									
		Daman

	SW

	252

	49

	54

	40

	45

	72 22.80 E
20 15.60 N


									
		Alibag

	SW

	197

	32

	37

	20

	25

	72 46.80 E
18 20.40 N


									
		Vasai

	SW

	247

	28

	33

	15

	20

	72 33.60 E
19 12.60 N


									
		Malabar Pt - Mumbai

	SW

	228

	18

	23

	20

	25

	72 39.00 E
18 48.60 N


									

	Appendix II 
Copy of PFZ downloaded from INCOIS website on 15 November in respect of Maharashtra
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