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Introduction 
 
Over the past decade, the threat of very large earthquakes and tsunamis in the 
Pacific Northwest has been well documented by the scientific community. Such 
events pose significant threats to coastal communities, including a great 
potential for life loss and damage to development. Damage could result from 
numerous earthquake-related hazards, such as severe ground shaking, soil 
liquefaction, landslides, and tsunami inundation. Because of their geographic 
location, ports and harbors are especially vulnerable to these hazards. Ports and 
harbors are important, economically and socially, to communities and will also 
be vital as post-event, response-recovery transportation links. Oregon Sea Grant, 
Washington Sea Grant, the NOAA Coastal Services Center (NOAA CSC), and 
the U.S. Geological Survey (USGS) Center for Science Policy have undertaken 
an initiative to increase the resiliency of Pacific Northwest ports and harbors to 
earthquake and tsunami hazards. Specific products of this research, planning, 
and outreach initiative include a regional stakeholder needs assessment, a 
community-based mitigation planning process aimed at ports and harbors, a 
GIS-based vulnerability assessment methodology, a regional data archive, and 
an educational web-site. This paper summarizes our research, planning, and 
outreach initiative, including results of two pilot demonstration projects, one in 
Yaquina Bay, Oregon and the other in Sinclair Inlet, Washington.  
 
Earthquake and Tsunami Hazards and Scenarios 
 
Just 15 years ago, the Pacific Northwest (PNW) was considered a relatively low 
risk zone for earthquake and tsunami hazards. Geologic and other evidence 
uncovered and evaluated since then suggest quite the opposite. Very large 
earthquakes with locally generated tsunami, have been shown to occur along the 
Cascadia Subduction Zone (CSZ) and the Seattle Fault in Puget Sound. CSZ 
events are very large (~M8-9+) and have a recurrence interval of about 500 
years (+/-200 years), with the last event on January 26, 1700. The last major 
Seattle Fault event was about M7.5 and occurred about 1100 years ago. No 
recurrence data are available. Smaller, shallow crustal and deep intraplate 
earthquakes also occur, and more frequently, with the latest example being the 
Nisqually earthquake in February 2001 in southern part of Puget Sound. That 
event resulted in nearly $2 billion in damage. Finally, earthquakes in Alaska and 
other locations along the Pacific Rim can generate tsunami that threaten the 
open coast of the Pacific Northwest. 



  

Scenarios for large, local earthquakes and tsunamis in the PNW are sobering: 
severe ground shaking lasting up to several minutes; liquefaction of saturated, 
unconsolidated soils; numerous and possibly massive landslides; land 
subsidence and permanent flooding in some locations; and, in the case of CSZ 
event, a series of large tsunami waves arriving soon after the event. The 
potential for loss of life is significant, as is the potential for major damage and 
disruption of transportation and utilities, industry, commercial enterprises, and 
other development. Communities along the coasts of northern California, 
Oregon, and Washington, and within Puget Sound, are particularly vulnerable.  
 
Vulnerability of Ports and Harbors 
 
Ports and harbors are important to many PNW coastal communities, supporting 
deep water shipping, commercial fishing and seafood processing facilities, 
recreational boating, marine industry, military bases, research, tourism, and a 
wide variety of associated businesses that require or otherwise benefit from a 
waterfront location. Their location makes them particularly vulnerable to 
multiple coseismic hazards. They are sometimes surrounded by steep, landslide-
prone topography; are often constructed on fill or other soil likely to liquefy 
during sustained ground-shaking; and are subject to tsunami inundation and 
extreme current forces. At the same time, ports and harbors are likely to be of 
immense importance in earthquake-tsunami disaster response and recovery 
operations. Because other transportation lifelines will be hard hit and take many 
months or even years to re-establish, ports and harbors are likely to play a key 
role in response and recovery operations. Understanding the vulnerability of 
ports and harbors to earthquake-tsunami hazards and increasing their resiliency 
is thus an important goal for hazard mitigation in the Pacific Northwest, as well 
as in other Pacific basin locations. 
. 
The Pacific Northwest Ports and Harbors Earthquake-Tsunami Project 
 
In 1999, Oregon and Washington Sea Grant programs, the NOAA CSC, the 
USGS Center for Science Policy, and two local port and harbor communities 
embarked on a project to develop, test, evaluate, and disseminate planning 
methods and mitigation strategies for reducing earthquake-tsunami hazards in 
coastal ports and harbors. Although the proposed demonstration projects are in 
the Pacific Northwest, the methods and training materials would have broad 
applicability to ports and harbors elsewhere. Specific project objectives are: 
1. To build partnerships with port and harbor organizations, and other local, 

state, federal, and private sector agencies and groups that have a stake or 
interest in earthquake-tsunami hazard mitigation for ports and harbors. 

2. To identify earthquake-tsunami hazard issues for ports and harbors in the 
region, the information and data needed to assess their risks and 
vulnerability, and the availability of data to conduct these assessments. 

3. To develop a model port and harbor earthquake-tsunami hazard risk 
reduction planning process to examine vulnerability and mitigation options. 



  

4. To test, evaluate, and improve the risk reduction planning process through 
two port and harbor demonstration projects. 

5. To use the experiences from the demonstration projects to develop and 
deliver earthquake and tsunami hazard mitigation training materials.  

 
Demonstration projects: Community-based mitigation planning 
 
Because ports and harbors had not been a focus of earthquake and tsunami 
vulnerability assessment and mitigation planning in the region, we engaged two 
coastal port and harbor communities as learning laboratories�Yaquina Bay, 
Oregon and Sinclair Inlet, Washington. We selected communities based on their 
willingness to participate and their similarities to many other communities in the 
region. The �port and harbor community� was defined by proximity to the 
waterfront and potential vulnerability to hazards being addressed, not by 
political boundaries.  
 
Working with the local officials, emergency managers, and state and federal 
agencies, a model planning process was developed and later refined. It consisted 
of five steps, each with a variety of activities: 
Step 1. Getting Started � identify and engage local stakeholders and technical 
advisors, identify data needs and sources, and begin to develop GIS support 
tools 
Step 2. Hazard Assessment and Scenario Development � compile available 
hazards data; conduct a technical workshop to assess hazards data and develop 
credible earthquake and tsunami scenarios to serve as the foundation for the rest 
of the process 
Step 3. Vulnerability Assessment � given agreed-upon scenarios, use GIS and 
field surveys to identify the exposure of port and harbor infrastructure, facilities, 
and other resources to earthquake and tsunami hazards; conduct community-
based planning workshop with local stakeholders and technical advisors to 
assess vulnerability from a combined local/technical perspective, using field 
visits, facilitated brainstorming, and priority-setting techniques.  
Step 4. Mitigation Options Identification � using the results of the vulnerability 
assessment process as the starting point, identify and evaluate mitigation options 
to address priority vulnerability issues.  
Step 5. Mitigation Action Plan Preparation � evaluate mitigation options for 
effectiveness, cost, and feasibility; identify appropriate implementation 
responsibilities; and prepare a written action plan that summarizes all results. 
 
Results and Lessons Learned 
 
As of early 2002, community workshops have been completed and mitigation 
action plans are being prepared for both demonstration-project communities. 
Each of the local, by-invitation, workshops drew 40 to 60 participants and 
provided good data on vulnerability issues and mitigation options that 
incorporated technical and local stakeholder perspectives. All workshops were 



  

formally evaluated. A variety of lessons can be drawn from the process and the 
workshop evaluations. 
 
With respect to the planning process, we found that examining vulnerability 
from two crosscutting perspectives�geographic sub-areas on one hand and 
�functional� groups on the other (Emergency responders, Waterway users, 
Infrastructure, and utilities, etc.)�resulted in a more complete and integrated 
community-level assessment. This approach forced participants to think about 
themselves in their different roles. Based on workshop evaluations, both 
technical advisors and local stakeholder participants found the structured 
opportunities for their interaction in workshops a �highly effective� technique to 
learning about and identifying key vulnerability issues. This validated one of our 
preconceptions about what would make the process most effective. Perhaps 
because interactions provided for effective communication, we also found that 
local participants did not use the GIS-based maps and data provided to the 
extent that we had hoped. More often they turned to local experts, technical 
advisors, aerial photos, and other more familiar material. However, they did 
report in evaluations that the GIS-based presentations were valuable. Of the 
various groups of stakeholders we attempted to involve in the process, small 
retail and tourist-serving businesses proved the most difficult to engage. 
Reasons we identified include the scheduling of workshops (during daytime 
business hours) and the lack of centrality of the issue to harried local business 
owners. Finally, we concluded that the inclusion of stakeholder input elevates 
the vulnerability assessment from simple resource exposure to a more robust 
assessment of community vulnerability. 
 
As both communities identified vulnerability issues and mitigation measures to 
address them, it became clear that the community concerns centered on life 
safety issues, such as how to ensure the fewest possible lost lives during and 
after a large earthquake and tsunami. Mitigation options identified in community 
workshops thus focused on improving awareness and education, evacuation 
planning, and other strategies to save lives. At the same time, neither community 
demonstrated much interest in new restrictions on development siting as a 
means of reducing the loss of life or property in the future. Revising land use 
plans or shoreline master programs in major ways (e.g., rezoning) was 
considered risky and unnecessary, given the current state of knowledge. As a 
consequence, there were few long-term mitigation measures identified for most 
issues. In retrospect, this seems rational, given the low probability of major 
earthquake and tsunami events along the CSZ or, in particular, the Seattle fault. 
Another observation is that many of the �mitigation options� identified will 
require substantial additional planning, engineering work, and outside funding. 
 
At the outset, based on our regional survey, we found that the port and harbor 
community was not well integrated into emergency response and mitigation 
planning. Initially, in one community, there was some resistance by emergency 
managers to this finding, but this evaporated during workshops as stakeholders 



  

worked together on solutions to vulnerability issues. Finally, we found that the 
tragic events of September 11 influenced the project in both positive and 
negative ways. Certainly, there is increased sensitivity to the fact that seemingly 
unlikely events can and do occur, and that low probabilities for earthquakes 
should not be dismissed out of hand. On the other hand, at Sinclair Inlet 
workshops, there were understandable security concerns over aerial photos of 
the Puget Sound Naval Station and Shipyard, along with other aerial photos that 
the state coastal management agency had available on the Internet also raised 
concerns. 
 
What�s Next? 
 
Our community projects were designed to demonstrate, through the use of an 
adaptable planning process, how other port and harbor communities in the 
region and beyond might assess their vulnerability and design mitigation 
strategies to increase their resiliency. Communicating our findings effectively 
will be critical to the success of the project. For outreach, we are relying on a 
robust web site developed with the assistance of the NOAA Coastal Services 
Center and a series of regional workshops focused on clusters of port and harbor 
communities in the Pacific Northwest, sponsored in collaboration with regional 
port organizations. The web site will no doubt be the most important tool for 
other port and harbor communities, as it will include available GIS data and 
online mapping capabilities for ports in the region. We will also continue to 
communicate our results through professional meetings so that port and harbor 
professionals may assess their utility to ports in other regions. 
 
The NOAA Coastal Services Center is also working with the USGS Center for 
Science Policy on a GIS-based �portfolio model� for hazard mitigation, whereby 
whole suites of mitigation options may be evaluated simultaneously for their 
effect on the disaster-impacted region�s wealth. Examples from both 
demonstration project communities are being developed and evaluated. 
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Introduction 
 
Antifouling agents have been used for centuries to control fouling growth such 
as algae and barnacles on the hulls of vessels. This growth creates friction, or 
drag, as the boat moves through the water. Drag increases fuel consumption for 
powerboats and slows sailboats. Most of California�s recreational boats under 25 
meters long use antifouling paints that discourage fouling by leaching cuprous 
oxide to the water. Regular, in-water cleaning is also needed to control fouling 
growth. While this service is being performed, the release rate of cuprous oxide 
increases. (Dobalian, 2002) Cuprous oxide lost from antifouling paints 
accumulates in the water and sediment of boat basins. Shelter Island Yacht 
Basin in north San Diego Bay is the site of the first Total Maximum Daily Load 
program in the United States to address copper emissions from antifouling 
paints. National and international attention has been focused on this program in 
the belief that it portends broader regulatory efforts. The University of 
California Sea Grant Extension Program is conducting research and education 
programs to assist boat owners and boating businesses in reducing copper 
discharges while maintaining a vibrant boating economy. 
  
Environmental Context 
 
High levels of dissolved copper harm young fish, mollusks and crustaceans by 
reducing their fertility and ability to move, harming their immune systems and 
hearts, and generally lowering their survival rate (Bat et al. 1998; Cheung and 
Wong 1999; Conradi and Depledge 1998; Erikkson and Weeks 1994; Marchan 
et al. 1999; Pipe et al. 1999). Copper also harms some creatures in marina 
sediments (Absil et al. 1996; Luoma et al. 1998; Turner et al. 1996). A boat 
bottom covered with fouling growth causes increased fuel consumption, 
discharges of exhaust gases and unburned fuel and incidence of spills at fuel 
docks. There is growing concern that a fouled hull may transport invasive 
species from harbor to harbor (pers. comm. M.A. Champ, ATRP 2002).  
 
Economic Context 
 
When copper-contaminated sediments are dredged, they must be disposed as 
hazardous waste, raising the cost of maintaining harbor depth. Boat repair yards 
located at San Diego Bay pay high environmental costs to contain and dispose 
of copper removed from boats during haulout and repainting. 



On the other hand, fouled hulls increase powerboat fuel costs. Differential 
regulation among boat basins could drive away tenants and prevent underwater 
hull cleaning operations in basins where copper reductions are mandated.  
 
Converting a boat to a nontoxic bottom paint costs $150 per foot of boat length 
vs. $26 - $50 per foot to reapply a traditional bottom paint (pers. comm. Bill 
Roberts, Shelter Island Boat Yard, 2002). This is because traditional paints must 
be completely removed before a nontoxic paint can be applied and because 
nontoxic paints are more costly and require special application techniques. For 
example, converting a 30-foot long boat to a nontoxic bottom paint would cost 
$3000 - $4000 more than a standard repainting. 
 
An incentive program could ameliorate economic consequences to boaters and 
boating businesses and promote state and federal water quality goals. The 
California boating industry contributes $11 billion per year to the Gross State 
Product, including $589 million in annual revenues to state and local 
government (Rust and Potepan 1997). Reducing environmental compliance 
costs could help to maintain participation in this important economic sector. 
 
Regulatory Context 
 
Elevated copper levels have been identified in California harbors. The San 
Diego Regional Water Quality Control Board has completed a Total Maximum 
Daily Load (TMDL) analysis of dissolved copper in Shelter Island Yacht Basin 
of north San Diego Bay. The average dissolved copper concentration is 8.0 ppb 
which is more than twice the California and federal standard of 3.1 ppb. The 
average concentration elsewhere in north San Diego Bay is only 1.2 ppb. 
Pleasure craft bottom paints contribute 93% of this copper, including 53% from 
passive leaching and 40% from underwater hull cleaning. The long, narrow 
basin accommodates approximately 2,242 recreational boats. (Dobalian 2002) 
The Shelter Island TMDL�s regulatory component is under development.  
 
Regulatory scrutiny of copper discharges from recreational boats is not limited 
to north San Diego Bay. Orange County Dana Point Harbor has been proposed 
for the 303(d) list of impaired water bodies, due to dissolved copper. The 
USEPA is conducting a TMDL for dissolved copper in Newport Bay. (Lesley 
Dobalian, CRWQCB, SD Region, pers. comm. 2002)  
 
The January 2000 Plan for California�s Nonpoint Source Pollution Control 
Program mandates reducing copper discharges from antifouling paint. It was 
developed by California State Water Resources Control Board and California 
Coastal Commission and approved by USEPA. Objectives of Management 
Measure 4.2E � Boat Cleaning and Maintenance are: 1) By 2003 establish 
programs to implement best management practices (BMPs) for underwater hull 
cleaning and maintenance and 2) Increase the use of financially feasible hull 
paints and cleaning materials whose contents are less toxic or that break down to 



non-toxic levels quickly within the marine environment, and decrease the use 
and release to State waters of toxic recreational boating hull paints (e.g. TBT 
and copper-based paints). Many proposed actions promote nontoxic hull paints. 
 
International Context 
 
The Netherlands has already banned copper-based antifouling paints for 
pleasure craft (Prof. Geoffrey Swain, Florida Institute of Technology, pers. 
comm. 2001). In April 2001 the European Union met with the International 
Maritime Organization �in the final negotiations on the Convention on Harmful 
Antifouling Systems (including toxic substances in paints).� The EU �stressed 
that the IMO should endeavour to have hazardous paints completely removed 
from the market.� (European Union 2001) 
 
A coatings industry market analysis (Keystones, Inc., 2001) found that the 
international, antifouling paint �market is heavily affected by environmental 
considerations and banns (sic) to stop the use of toxic anti-fouling paint.� They 
predicted that in the long term all toxic antifouling paint would be banned. 
 
In 2000 the University of California Sea Grant Extension Program organized the 
Alternative Antifouling Strategies Conference to assist local stakeholders in 
preparing for restrictions on copper-based antifouling paints. The conference 
drew over 100 stakeholders from around the United States, Japan and Scotland, 
including many representatives of the international, marine coatings industry.  
 
The copper, antifouling paint situation in Shelter Island Yacht Basin continues 
to prompt inquiries from across the United States, Europe, and Australia. 
Coatings World magazine recently reported on the issue (Pianoforte 2001). The 
International Congress on Marine Corrosion and Biofouling will feature a San 
Diego Bay case study on antifouling issues in July 2002. 
 
Sea Grant Extension Research and Education 
 
The California Sea Grant Extension Program (CSGEP) is tackling the challenge 
of reducing environmental impacts of pleasure craft antifouling paints, while 
maintaining a vibrant boating community through a �public policy research and 
education� program that was adapted from a Cooperative Extension method for 
assisting stakeholders in agricultural policy issues.  
 
The CSGEP researched environmental, technical and economic factors related to 
antifouling paints and circulated findings to stakeholders (Haas and Johnson 
2000). 110 international stakeholders representing paint and boating industries, 
boaters, regulatory agencies, environmental groups, research scientists and state 
policy makers convened in 2000 to learn about these factors, exchange 
perspectives and recommend policy, research and education. Policy makers 
agreed to act on the findings.  



In October 2001 a new state law mandated research on incentives to ensure that 
boat owners use nontoxic antifouling paints. Research will be supported through 
the California Department of Boating and Waterways. As of this writing, the 
CSGEP anticipates cooperating in this study.  

 
CSGEP is continuing its research and education program to improve boaters� 
and boating businesses� understanding of nontoxic antifouling paint properties, 
performance and economic factors. The goal is to improve their ability to reduce 
pollution from antifouling paints. Sources of support include: California 
Resources Agency, California State Water Resources Control Board 319(h) 
program, County of San Diego, University of California Cooperative Extension, 
California Sea Grant College Program, San Diego Unified Port District, San 
Diego Port Tenants Association, UC Davis Center for Pest Management, 
Research and Education, and the Renewable Resources Extension Act. 
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Campeche is located in the west coast of the Yucatan Peninsula, with a littoral 
of 523 km; a territorial sea of 11,627.73 km2; 57,003.0 km2 of state area; and a 
population of 750,000 inhabitants (13.16 hab/km2) distributed in 11 
municipalities or districts.  However, 58% of the population is concentrated in 
only two municipalities, Campeche and Carmen. Laguna de Terminos is the 
largest coastal lagoon in Mexico and the most studied. The most productive and 
highest mangroves of the region are in the coastal zone, located in the west coast 
of the Laguna.  The principal beds of seagrasses are found in the northern coast 
in front of the Biosphere Reserves of Petenes and Celestun. Figure 1 shows the 
current status of the coastal vegetation of Campeche: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Despite the environmental importance of the coastal ecosystems and natural 
resources, they also suffer the impact of important anthropogenic activities. 
Laguna de Terminos embraces the third largest oil company in Latin America, 
as well as artisan fisheries, tourism, urban growth pressures, and lowlands 
agriculture and livestock. Campeche�s fisheries have been immersed in a crisis; 
currently this industry has a catch of 36,504.5 tons representing a value of US 
$56,636.32. During 1999, Campeche contributed 50,930 tons (15.29%) of the 
333,154 tons reported for fisheries captures in the Gulf and Caribbean, 
occupying the third place of production. On the other hand, SAGARPA (2001) 
reports a total production through aquaculture activities of 1,797 tons. Fishery 
activities generate a total of 11,083 jobs in Campeche for fishermen (enlisted in 
the National Fisheries Register), plus 337 other jobs for people that support to 
fishery activities. The number of boats listed in the National Register is 2,423: 

Figure 1. STATUS OF THE COASTAL 
VEGETATION  
IN CAMPECHE 
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351 devoted to shrimp fishery, 18 to scale species, 2,035 are artisanal boats, 2 
for research activities, 13 for surveillance, and 4 for training purposes (INEGI, 
2001). Economic activities pursued in the coastal zone of Campeche are 
Fisheries (shrimp, octopus, crab, clam, fishes); Aquaculture (shrimp, crabs); 
Energy Production (Oil and gas, and electricity); Agriculture (corn, citric, rice); 
Forestry; Livestock (bovines, pigs, goats, hens); Apiculture (honey and 
beeswax); Tourism; and Industry (maquiladoras and construction enterprises) 
(Lara et al., 1991). 
 
In the Bank of Campeche, the oil company PEMEX generates 7,679 jobs in the 
state, extracts 81% of the national production of oil, and 31% of gas. According 
to INEGI (2001), there are a total of 25 perforated wells in the Campeche 
Sound. 13 are finished (upto December 2000) and 338 are in exploration. The 
daily volume of production of oil is 2,385 thousand barrels, whereas the annual 
production is 870,507 thousand barrels. Gas production per day is 1,557 cubic 
meters, and it reaches 568,305 cubic meters per year. 
 
During the past decade the government of the state of Campeche has promoted a 
number of actions and legal tools to preserve the high biodiversity and fragile 
and still pristine mangroves, marshes and sea grass ecosystems that 
characterized Campeche�s coastal strip, by developing management tools and 
promoting coastal management and policy initiatives. These actions have placed 
Campeche as a leader on coastal management measures within the Gulf of 
Mexico region.  
 
The first attempt that Campeche made at the beginning of the 1990�s decade to 
address the problem of its coastal zone was the protection of two priority 
regions: Laguna de Terminos and Los Petenes-Celestun. Through this action, 
Campeche protected two thirds of its coastal zone as follows: Biosphere Reserve 
de Celestún (45 % of surface in the state of Yucatan and 55% in Campeche); 
Biosphere Reserve of Petenes; and Protection Area of Flora and Fauna Laguna 
de Terminos (figure 2). As part of the protection process, the government 
promoted the participation of public consultations to tailor management plans 
for the protected areas. An entirely new perception came to public opinion about 
the co-responsibility for the management activities of the coastal zone, 
ultimately resulting in the creation of non-governmental organizations and 
advisory groups to assess the directors of the protected areas. 
 
At the end of the 1990�s the federal government promoted the development of 
territorial ecological ordinances for all the country; Campeche started with a 
coastal ordinance that was ready at the end of 1999. Currently the state territorial 
ordinance is in development. In addition, the General Office for the Federal 
Terrestrial and Marine Zone at the Mexican Environment Ministry 
(SEMARNAT) developed a strategy for actualizing land tenure of the federal 
zone (20 meters), and the process of granting land-use concessions. Campeche, 
with a large history of gained land from the sea and a number of coastal 



infrastructure and private constructions placed within the 20 meter strip, had to 
work hard to complete this process.   
 

 
Figure 2. Coastal Protected Areas of Campeche. 
 
Considering that historically the population of Campeche has been concentrated 
in two main cities (El Carmen and Campeche City) and that its main productive 
activities are located within the coastal zone, it was important that at the 
beginning of the new millennium the state government promoted several 
initiatives to address the most significant coastal issues.  These include: (1) 
Promoting the creation of environmental data banks and clearing houses through 
the Environmental Information State System; (2) Developing Environmental 
Indicators specific for Campeche; (3) Creating working groups to address point 
and non-point land source pollution; (4) Integrating the three levels of 
government, as well as the interaction of all sectoral approaches to develop 
sustainable development policies; and (5) Fully implementing the federal 
Decentralization Program that allow Campeche to decide the direction of its 
own destiny for coastal and marine issues, always in consistency with national 
development plans. At the same time, the Navy took the responsibility to lead a 
state team of experts for carrying on several tasks �such as developing a 
contingency plan, beach cleaning activities, and so on-, and to open a forum to 
exchange information, data, and to address coastal and marine issues.  
 
Campeche is also pursuing the development of an integrated coastal 
management plan that will be based on the territorial ordinance. This 
management tool will allow legal and ecological integration of the 
socioeconomic activities, establish patterns of land use, correct land tenure and 
property rights issues, and take into consideration the natural vocation of the 
land facing the municipal and state development plans, always in consistency 
with national development policies. 
 
In making and assessing the tools and initiatives discussed above, there are 
several major issues that can be identified: (a) Overlapping of inter-agencies� 
functions; (b) Lack of fully implementation of the decentralization program; (c) 
Finding mechanisms for settling inter-sectoral conflicts, such as oil and 
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fisheries; (d) Actualization of laws and regulations is needed, as well as 
diffusion, and surveillance; (e) Speeding up the implementation of the coastal 
ordinance that exists since 1999; (f) Putting into practice the Natural Protected 
Areas programs that exist since 1997, avoiding �paper� protected areas; (g) 
Concluding the State Ecological Ordinance (since Y2000); (h) Lack of 
continuity of projects and programs that stall due to the change of the head of 
the office/agency; (i) Addressing unplanned urban growth, land tenure and 
property rights issues, and take out subsidies; (j) Alleviating poverty; (k) 
Enhancing public participation in decision-taking processes; (l) Improving the 
participation of the academic sector for acknowledged decision making; (m) 
Addressing the depletion of coastal natural resources (such as shrimp fisheries), 
as well as the loss of critical ecosystems (such as mangroves and seagrasses); 
and (n) Tailoring a strategic management plan that fully integrates marine and 
coastal issues avoiding unilateral sectoral or single agency�s perspectives. 
 
At the end there are some lessons learned from the last decade of coastal 
management efforts in Campeche: 
 
1. Low population density; absence of high impact industries (except PEMEX); 
presence of management tools; and a public perception that something has to be 
done to address the coastal zone problem, would have given Campeche a unique 
opportunity for developing an integrated coastal management policy framework. 
However, this has not happened yet. 
 
2. There is a lack of knowledge and understanding about the existence and 
meaning of the set of planning tools for the coast of Campeche; and government 
officials �at the three levels of government- still lack of training to fully 
understand the implications and needs of an integrated coastal management 
plan. Most of coastal projects are still approved or rejected by the Governor 
himself, and still there are many economic interests that weight for the final 
decision about a coastal project. Corruption is still present leading to a lack of 
confidence on governmental authorities. At the same time, decentralization 
within governmental administration is not yet in place; therefore, many of the 
state coastal issues still have to be decided by the central government with bad 
consequences for delayed or improper decisions to tackle the state coastal 
problem. 
 
3. Inter-sectoral and inter-agency conflicts can be settled down in Campeche 
through good will. Government officials from different agencies are promoting 
public meetings to discuss needs and solve issues; sectoral leaders from different 
groups (i.e. fishermen cooperatives) are also willing to carry on these deeds with 
success. However, the lack of resources, capacity, and training is the major 
challenge that they face to solve many of the issues. 
 
4. Inter-agencies cooperation and collaboration has improved since the Navy has 
taken the leadership to join them in working groups that fosters cooperative 



efforts while time and resources allocation has become more efficient. 
Communication has been improved; therefore information and expertise 
exchange is more fluent. However, these collaborative activities still remain as 
personal relationships, rather than involving the whole agency or institution. 
This type of collaboration has two sides.  On one, it will simplify and speed up 
any joint activity because it will not need to wait for high-level official approval. 
But on the other, this means that if the personal contact from one agency is not 
there any more, there will be delays and possibly reluctance for keeping an open 
access to the collaboration of that agency or institution.  
 
5. Furthermore, Campeche is also taking advantage of its research institutions 
and universities in order to make informed decisions. There is always a group of 
experts in every working group, and many of the scientific studies and analysis 
are now the responsibility of academic groups within the state. Nevertheless, the 
involvement of science in decision-making remains superficial, and sometimes 
experts� opinion is either a checklist item or it is not considered at all. 
 
Future challenges for the coast of Campeche are many and yet among them 5 are 
of the most importance: (1) To educate both the public and government officials 
about the importance and meaning of participate in developing an integrated 
coastal management plan and being involved in the decision-making process. (2) 
To fully incorporate scientific information and expertise in developing policies 
for the coastal zone. (3) To create and implement evaluation mechanisms for all 
the activities, programs, and policies developed in the coastal zone. (4) To find 
alternative sources of financing through partnerships with the private sector and 
with PEMEX. (5) To incorporate a coastal management component within the 
state and municipal development plans. 
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Introduction 
 
One objective of ICZM programs is to investigate the environmental impacts of 
proposed major development projects on coastal resource ecosystems, using the 
most appropriate method involving a permit system. Since many countries have 
established EIA procedures that are embedded in permit-approval procedures, 
the EIA procedure can be used as an effective tool to achieve the objectives of 
ICZM programs. Indonesian law no. 22/1999 on regional autonomy aims to 
promote a process of decentralisation in the government system and give more 
power to district government, among others in the EIA process. Government 
regulation no. 27/1999 on the review of EIA reports has given the responsibility 
for EIS approval, which previously belonged to the central government, to 
district government. This change in policy has created an urgent need for district 
governments to improve their expertise in all activities dealing with the EIA 
process, in particular, in making use of environmental information and 
stakeholder participation in the EIA process. 
 
Research Design 
 
The research focused on two sectors, the Sea Communications and Industry 
offices at national level, as the main stakeholders in the study area, and the local 
governments in the District of Serang, as the case study area. Two aspects of the 
EIA were used to focus the analysis, the use of environmental information and 
stakeholder participation in the EIA process. All researches focused on the 
practice of government regulation no. 51/1993 on environmental impact 
assessment and other regulations passed before the regional autonomy law. 
 
a. Use of environmental information in the coastal EIA process 
 
The objective of this research is to assess the quality of the Indonesian EIA in 
coastal zones, in particular the quality of the use of environmental information. 
The quality of the environmental information in the 3 EIA technical guidelines 
is assessed based on the level of detail of environmental information specified in 



parameters and indicators. The quality of environmental information described 
in the EIS is identified from the contents of the 10 selected EIS. The quality of 
the use of environmental information is determined from the use of information 
sources by consultants to draft the EIS, and by technical teams and district 
governments to review the EIS. The quality of environmental information in the 
4 EIS-review meetings is determined based on discussions on environmental 
information. The quality of the environmental information in the post-EIS is 
assessed based on the use of indicators and parameters for environmental 
monitoring. 
 
b. Use of stakeholder participation in the coastal EIA process 
 
The objective of this research is to assess the quality of stakeholder participation 
in the coastal EIA process at district level. Quality of stakeholder participation 
in the coastal EIA process in this research is assessed on the basis of the 
perceptions of technical teams and the quality of participation in the 4 EIS-
review meetings. An illustration on the practice of stakeholder participation in 
the pre-EIS compilation is presented based on a case study, the development of 
Jababeka Industrial Estate. The research was focused on laws on stakeholder 
participation previous to the new regulations no 08/2000 on stakeholder 
participation, which are used in discussions of the research results.  
 
Research results 
 
a. The use of environmental information 
 
In the 3 EIA guidelines  
 
Information of the marine biology component is lacking, in which its indicators 
and parameters are insufficiently stated. The insufficiency of indicators on the 
biology component especially marine biology indicates a limited understanding 
of the importance of biology component in the Indonesian EIA process. All 
guidelines have not mentioned executing institutions and related institution for 
environmental impact monitoring, therefore, no institution responsible for 
monitoring.  
 
Environmental information used by consultants to draft the EIS 
 
The research identified that the consultants in general are not supported by 
sufficient sources of important information for drafting the EIS. Most of the 
important local data such as status of natural resources, environmental data, and 
environmental monitoring data, although they are needed the most, their 
availability are reportedly low. This finding indicated the scarcity of sources of 
local information used by the consultants to draft the EIS. This is might the 
reason for the consultants to use the available data or to do the research 
accordingly.  



Environmental information described in the EIS 
 
All ten reports have an average quality below the acceptable level, although all 
reports have been approved. The four dominant cases that have higher 
possibility to pollute the coastal environment showed better quality compare to 
the rest. There has been a common weakness identified in the EIS reviewed, 
particularly in the assessment of impacts, in which assessment on impact 
monitoring measures has the lowest quality compare to the assessment of 
mitigation measures.  
 
Environmental information used by technical teams and district 
governments to review the EIS 
 
The technical team and the district governments in general are not supported by 
sufficient information sources to review the EIS, since the availability of most of 
the needed important sources of information are low. The technical teams are 
supported by more information sources compared to the district government. 
The district government, who is responsible for local environmental data, is not 
supported by sufficient sources on local information.  
 
Environmental information discussed in the 4 EIS-review meetings 
 
In the meetings, the environmental information related to the physic/chemical 
condition of land-waters and seawaters are sufficiently discussed, while the land 
biotic and socio-economic conditions are inadequately discussed. Enough 
discussion on key impacts of the plan on the physic and chemical aspects, 
limited discussion on the socio-economic aspect, and no discussion on biotic 
aspects are observed. Discussion in all-important aspects of the monitoring 
measures was limited.  
 
Environmental information used by the local operators for monitoring 
post-EIS 
 
Most parameters within environmental components and within the 
environmental impact components are reported as seldom and never being 
monitored by the local operators. Most of constraints experienced in the 
monitoring reported are limited to human resources, data recording, data 
analysis, and funding.  
 
b. The use of stakeholder participation in the EIA process  
 
Stakeholder participation in the EIA process based on perceptions of 
technical team 
 
The sector of government as the competent authority in the EIA process is 
viewed having stronger power in the EIA process, while the environment 



authority and the expert committee have less power. The approval of the EIS 
and the issuance of permit are viewed as the responsibility of the sector of 
government at national level. In general, the technical team mostly viewed the 
participation of stakeholders as passive participation. This indicated that the 
awareness of the technical teams to the concept on stakeholder participation is 
low. 
 
Stakeholder participation in the 4 EIS-review meetings 
 
The participation of representative of government institutions, technical team, 
and consultant is sufficient. On the other hand, the participation of local 
stakeholders is low, since the district government, the community, the 
university, as well as the NGO did not present in all meetings observed. 
Concerning input from stakeholders to the meetings, the consultant and the 
technical team gave enough input, while input from participants outside the 
technical team is limited and only related to the role of the institution 
represented in the meetings.  
 
Stakeholder participation in the pre-EIS stage 
 
The stakeholder participation in the pre-EIS stage is illustrated by participation 
in the development approval of the Jababeka industrial estate project. The level 
of stakeholder participation is very low, since most of district government and 
all community respondents were not involved. Therefore, it is likely understood 
that most of the respondents expressed their objection on the existence of the 
project plan. Respondents access to information on the project is limited, since 
they have received not much information concerning the project. The EIA report 
is seen as the third important written report. The level of acceptability of the 
EIA reports by the respondents is not high. 
 
Recommendations and measures to improve the EIA process 
 
Recommendations for improved use of environmental information and 
participation of the stakeholder in the coastal EIA have been proposed. For 
improved use of environmental information, suggestions are proposed to the 
improvement of legislation, improvement of coastal monitoring, development of 
coastal information systems, and capacity building. For improved use of 
stakeholder participation, suggestions are proposed to improve legislation, 
capacity building, and development of measures to improve participation. 
Improvement of external factors for coastal management in general and 
improvement of decentralization process are suggested. 
 
Measures to implement some of the proposed recommendations  
 
In order to support the implementation of some proposed recommendations, 3 
measures have been proposed. First, Banten Bay Information System (BBIS) as 



the product of integrated researches within the Teluk Banten Research 
Programme in collaboration between Indonesia and the Netherlands. The other 2 
measures are proposed by this research, namely the EIS review criteria 
involving scoring procedure to review term of reference (ToR) of the EIS and 
the EIS, and measures to improve stakeholder participation.  
 
Conclusions  
 
Effective used of coastal EIA can improve the ICZM. It can be achieved by 
significant contribution to the use of environmental information and stakeholder 
participation in the coastal EIA process.  
a. Significant contribution to the use of environmental information can be 
achieved by:  
! a sufficient environmental information stated in the EIA technical 

guidelines and in the EIS,  
! an adequate of information sources used to draft and to review the EIS,  
! a sufficient capability of the EIS review committee, and  
! a sufficient coastal monitoring.  

 
b. Significant contribution of stakeholder participation can be achieved by: 
! a good institutional capacity of the district government to improve 

participation and to get more appropriate stakeholders,  
! a sufficient participation awareness among all stakeholders, and  
! a sufficient availability of measures to improve participation.  
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Since the United Nations Conference on Environment and Development 
(UNCED), many nations have begun to focus on their coastal zones, 
acknowledging the need for improvement in coastal policies, legal frameworks, 
and management programs. International aid has played a key role in triggering 
and implementing coastal and marine management initiatives in developing 
nations from all over the world. According to data analyzed by Cicin-Sain et al., 
(2000), there are currently 100 coastal nations that have developed some kind of 
coastal management initiative at national and/or local levels in 2000 compared 
to 59 nations in 1993. That is almost doubling from 1993 when approximately 
57 coastal states undertook around 180 coastal management efforts at national or 
sub-national levels (Sorensen, 2000).  
 
Most, if not all, of the coastal management actions pursued by developing 
countries have been encouraged by a range of international donors. The major 
international organizations working in the coastal management arena in Latin 
America and the Caribbean are donor nations and international donor entities, 
including U.N. agencies, non-governmental organizations (NGOs), banks, and 
private donors. The list of donor institutions that fund coastal management 
initiatives varies from region to region in the world. Sometimes, donor 
organizations prefer to fund coastal management projects directly to local 
coastal communities or to the national government of the recipient country.  
Other times, however, donors prefer to donate funds to a coordinating body 
entitled to allocate these resources to other recipients. Some donors may only 
fund certain types of coastal management projects, such as education and 
training, or engineering projects, or they may fund only projects in certain 
countries and under certain priority categories. The variety of coastal 
management funding sources and the large number of projects funded often 
make it difficult to determine which donor has funded which projects in 
particular regions or countries.  
 
Latin America and the Caribbean (LAC) conform a region of multiple coastal 
features and complex coastal issues. The characteristics of its coastal zone cover 
a myriad of environments, climates, biota, economic activities, human 
settlements, cultures, races, and nations. From the tropical latitudes of the Gulf 
of Mexico and the Caribbean Sea, to the gelid latitudes of the Patagonian region, 
LAC embrace some of the most large, rich, and productive coastal and marine 
ecosystems of the world.  Each country from these regions share a common 
historical background through colonialism.  Groups of nations within each sub-
region (Central and South America and the Caribbean) also share a common 



language, similar economic crises, and political turmoil that have resulted in 
social conflicts and ultimately in environmental deterioration.  
 
In LAC, there is an intricate problem in the coastal zone where competition for 
natural resources and living space by increasing numbers of coastal 
communities.   Wide-scale pollution from domestic and industrial waste 
exacerbates the strain on coastal and marine habitat that is brought about by the 
rapid transformation of vast areas for economic growth. Some LAC coastal 
nations are pursuing aggressive industrial growth strategies. At the same time, 
improperly planned and managed settlements and coastal tourism not only lead 
to shoreline erosion and ecosystem degradation, but also result in lost 
opportunities for economic development and welfare. Lack of appropriate 
policy, regulatory and institutional frameworks for urbanization, lack of 
environmental and hygiene education, and inadequate incentives for 
conservation and environmental management are all root causes of coastal 
degradation and negative socio-economic impacts. Summing up, the most 
important coastal issues in LAC are: (a) increment of population in the coastal 
zone, (b) pollution (point and non-point land and maritime sources), (c) coastal 
erosion (beach, dunes, shoreline), (d) climate change and sea level rise, (e) lack 
of property rights, (f) poverty and environmental degradation, (g) habitat and 
biodiversity loss, (h) fisheries issues, (i) lack of institutional capacity, (j) tourism 
issues, (k) subsidies, and (l) solid waste disposal. The most important economic 
activities pursued in the LAC coastal zone are: tourism, fisheries, maritime 
transportation and ports infrastructure, and oil exploitation. 
 
Addressing some of these coastal issues has not always been a priority for 
coastal nations in LAC. Lending international organizations have played an 
important role in promoting coastal management initiatives at national and 
regional levels, and their work has been essential to fund almost all the coastal 
management projects in this region for the last decade.  
 
For this research, I considered 36 international organizations as the donor 
community that funds coastal management projects in LAC. According to the 
highest number of funded projects, the following six institutions are regarded as 
the major donors for this region: 1. Global Environmental Fund (GEF), 2. Inter 
American Development Bank (IDB), 3. United Nations Environmental 
Programme (UNEP), 4. Organization of American States (OAS), 5. United 
Nations Educational, Scientific, and Cultural Organization (UNESCO), and 6. 
The World Bank.  
 
All six international organizations are commendable for developing and 
implementing activities derived from Agenda 21�s prescriptions. However, each 
one differs in mission and objective, types of funded projects and geographical 
scope, and borrowing procedures and environmental funding interests. The 
youngest of these six organizations in the region, yet the most active, is the 
GEF; the oldest is the World Bank, which presented the smallest number of 



projects funded for this region. The mission and objectives of GEF are emanated 
from Agenda 21. In a similar way, the World Bank has the mission to alleviate 
poverty while targeting pollution and vulnerability for hazardous events.  The 
IDB�s objectives are to promote coastal management and, at the same time, to 
enhance investments to foster national economy. The OAS mission is to 
promote coordination and cooperation in the region between international 
agencies; NGO�s mission is to tackle environmental issues.  The UN agencies, 
UNEP and UNESCO, are devoted, in general, to enhance the generation and 
dissemination of knowledge and data, and to promote cooperation within the 
region. In addition, UNEP�s mission is to promote actions to implement 
Cartagena Convention, and UNESCO is interested in foster education and 
training. It is important to mention that despite the lack of a regional 
coordinating body for coastal management actions, there is good knowledge 
about which donor is doing what and where; therefore, most of their initiatives 
and projects are complementary. Table 1 shows an example of the 
accomplishments reached by the donor community in funding coastal 
management initiatives in LAC. This table does not differentiate between loans 
and grants. 

 
Table 1. Investments of International Funding Organizations on Coastal 
Management Initiatives in Latin America and the Caribbean regions (source: 
Rivera-Arriaga, 2001) 

Funding Organization Amount Invested on CM 
initiatives 

Source 

IDB $481 million (1993-2000) Lemay, 1998 
The World Bank $500 million (1996-2004)  Olsen and Christie, 2000 
USAID $32 million (FY 2000) Volk and Falter, 2001 
The GEF $175.3 million (1992-2000)  Rivera-Arriaga, 2001 
UNEP $55.5 million (1992-2000) Rivera-Arriaga, 2001 
OAS $20 million (1992-2000) Rivera-Arriaga, 2001 
Total $1,263.8 million Rivera-Arriaga, 2001 

 
There are similarities and differences about the type of projects that each 
organization preferred to fund. Conservation of biodiversity was mostly funded 
by GEF, UNEP, and the World Bank; climate change was funded by GEF, OAS 
and UNESCO (sea level rise monitoring). The GEF and the World Bank 
supported solid waste management projects, while coastal management was 
funded by the IDB, the World Bank and somehow UNESCO (coastline 
processes management).  
 
The countries that have had more funded projects among the six institutions 
were Mexico and Ecuador. However, the Caribbean region had the highest 
funding activity from the six organizations. Central America received more 
funding after Hurricane Mitch hit the region. And South America received the 
smallest number of funded initiatives from these six organizations. Each one of 
the six institutions directed funds for more years to certain countries: the GEF 
supported Dominican Republic, Belize, Costa Rica, Cuba, Argentina, and 
Ecuador for more years. The IDB provided more funding for Barbados, Guyana, 



Honduras, Mexico, and Ecuador. UNEP assisted Jamaica, Costa Rica, Belize, 
Mexico, Chile, Colombia, Venezuela, and Ecuador for a longer time. The OAS 
provided funding, for more years, to Antigua, Barbuda, Haiti, Honduras, 
Argentina and Brazil. UNESCO assisted Wider Caribbean countries and 
Colombia for more years, while the World Bank supported Cuba, OECD 
countries, Belize, Costa Rica, Honduras, Mexico, Argentina and Uruguay for 
more years. 
 
Several accomplishments made on coastal management have been reached in 
LAC through international aid.  These accomplishments include: developing 
knowledge, establishing networks and clearing houses, stimulating research and 
monitoring programs; fostering awareness and prioritizing coastal issues, 
establishing strategic directions for ICM initiatives and encouraging partnerships 
with other international institutions, increasing the number of coastal 
management initiatives per country and per region, and promoting public 
participation in decision-making processes for the coastal zone; developing 
frameworks to encourage investments in the coastal zone, enhancing meaningful 
collaboration of the private sector in joint ventures, establishing working 
systems for integrated and participatory development planning and natural 
resource management in the coastal zone, and enhancing regional coordination 
and cooperation for common or shared coastal issues; and supporting scientific 
research to address key interrogatives for coastal issues. 
 
On the other hand, there are also several constraints that donors have 
encountered for developing and implementing coastal management initiatives. 
Some of them include the following: 1. Lack of institutional capacity, such as 
effective policy regulatory framework, structures of authority, trained personnel 
(whether in the public or private sector), and alternative sources of financial 
resources; 2. Emphasis on sectoral approaches, which results in omitting related 
issues for the coastal zone or development of initiatives that target development 
over conservation, with dramatic impacts for the coastal zone; 3. Central 
governments with limited scope, funding, and commitment; lack of legal 
framework, public awareness and stewardship, public participation, political 
will, and budget devoted to coastal management initiatives that result in poor 
initiatives, problems with the implementation of ICM projects and high foreign 
aid dependency; 4. Lack of ecosystem based approach, and poor scientific 
participation on coastal decision-making.  
 
Many lessons derived from successes and failures can be drawn from the 
activities implemented by donors in the LAC region. From the assessment made 
for this research I found that during the past decade: 1. Foreign assistance was 
limited in scope, capacity, funding, and in the number of integrated, ecosystem-
based approaches; 2. Very recently donors are promoting the development of 
integrative and cross-sectoral coordinated projects that encompass sustainable 
development issues with a coastal management component; 3. More emphasis 
should be made on funding projects that significantly address the pervasive 



poverty, lack of opportunities, and persistence of social and economic inequities 
and environmental degradation in coastal areas; 4. Donors ought to acknowledge 
the cultural values, traditional techniques, and social and economic needs of 
indigenous people in coastal zones; 5. It is important to promote partnership 
with private sector and other alternative sources of funding; 6. Evaluations 
should be performed and shared with the recipient country, as well as with any 
interested person/institution/organization; 7. Foreign aid for ICM in LAC 
increased significantly in number and scope during the last decade, and they are 
likely to continue to be responsible for most of the coastal management 
initiatives at both national and regional levels; 8. LAC region is highly aid-
dependent on coastal management issues and this situation is not likely to 
change at least within the next five years.  
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Introduction 
 
The Prespa region is located on the Balkan Peninsula (~410N latitude, ~230E 
longitude) in southeastern Europe. It includes two inter-linked lakes, namely 
Micro Prespa and Macro Prespa, surrounded by mountainous ecosystems. The 
Micro Prespa Lake, the focus of this report, has a surface area of 47.4 km2 and 
lies just few inches to a few meters above the Macro Prespa Lake (Hollis & 
Stevenson 1997). Albania has sovereignty over merely a small part 
(southwestern extension) of Micro Prespa Lake with a surface area between 5 
and 7 km2, while the remaining larger portion of the lake is in Greek territory.  
 
Increased human activity over the last 50 years has severely deteriorated both 
ecosystem richness and local livelihood. It is likely that the most notorious 
human impact in the area resulted from the diversion of a branch of the Devolli 
River to discharge water into Micro Prespa Lake during winter rains so that the 
water could later be used for irrigation during dry summer months (Pano et al. 
2000). Such an action has coated the coastal areas in the Albanian section of this 
lake with large quantities of alluvium, which is blocking of the karstic channels 
that provided natural freshwater to the lake. It has also dropped the water surface 
areas of the lake and consequently has altered the natural habitat. Many globally 
threatened species, including birds and mammals, used the area surrounding the 
lake as their habitat. Nowadays, most of them no longer appear on the Albanian 
side of the lake. The local economy is also suffering, as revenues from fish 
harvests that were once a major source of income for local people have vanished 
due to declining fish stocks. This article focuses on the Albanian part of Micro 
Prespa Lake and surrounding areas to consider how and to what degree human 
activities have affected the coastal ecosystem and the local economy, and 
evaluate policy alternatives that would enable ecological restoration and 
sustainable development in the area. 
 
Material and Methods 
 
The analysis is based on a review of the literature available, on information 
derived from participation in local, national, and international forums, as well as 
on first-hand impressions gathered during frequent visits during the past three 
years to this site. There are few peer review articles on the matter, and most 
relevant published materials appear in grey literature and in summaries of 
symposia. In the Albanian capital, Tirana, the situation is discussed with 



researchers, including biologists and hydrologists affiliated with the Academy of 
Sciences and the University of Tirana. In the area surrounding the Prespa lakes, 
along with contacting representatives from the Regional Environmental Agency, 
Department of Agriculture, and District Statistics Unit, the author also met with 
local researchers, area residents and conducted numerous site visits.  
 
Results and Discussion 
 
The ecological richness of Prespa ecosystem is currently threatened by 
inappropriate natural resource use, uncontrolled development, altered hydrology, 
ecologically unsound irrigation practices, large-scale forest destruction and 
erosion, overgrazing, and water and soil contamination from uncontrolled use of 
pesticides. However, probably the most devastating human influence in the area, 
has been the diversion of a branch of Devolli River to discharge water into 
Micro Prespa Lake during winter rains, hoping that the water could later be used 
for irrigation during dry summer months (Pano et al. 2000). This modification in 
hydrology has caused changes in environment, altered ecological factors, and 
impoverished the local economy. 
 
In the mid-1970s, Albanian authorities planned an irrigation scheme that would 
use water from Micro Prespa Lake for irrigating arable land of a region about 
22,500 ha. The authorities calculated that if they used the difference of the 
lake�s water level from the altitude 852.5m to about 850.2m above sea level, 
they would gain about 90 million m3 water for irrigation (Kanari et al. 1997). To 
make up for this loss, in 1976 they opened a supply channel to feed Micro 
Prespa Lake from Devolli River during rainy winters. 
 
Although a catchment (decanter) was constructed at the time in order to avoid 
sedimentation, it was both poorly constructed and improperly maintained. 
Devolli River carries alluvium granules of very small size, and as such, the 
water in the catchment instead of 10 to 20 minutes that takes to flow freely 
(based on a poor project that was constructed), ought to stay for nearly 4 hours 
so that the small granules could precipitate (Pano et al. 2000). Data from the 
Regional Water Directorate report that roughly 40,000 m3 of alluvial sediments 
(about 60,000 tons of solid matter) are annually deposited in the Micro Prespa 
Lake. Over all these years, Devolli River has deposited nearly 1.2 million m3 of 
alluvium in the shores of this lake (Pano et al. 2000). Alluvium has coated all 
shallows of Micro Prespa lakeside (on the Albanian part) and has blocked its 
underground freshwater sources, as well as connection ways for freshwater 
circulation. Alluvial sediments are deposited especially at the entrance point 
where the Devolli River flows into Micro Prespa Lake, and deposition thickness 
over 1 meter can be observed up to 1.5 km from this point (Kanari et al. 1997). 
 
On the other side, no provision was made about water usage from the Greek part 
of the lake. The water level of Micro Prespa Lake is controlled at the Greek side 
by a sluice (gates which allow the water to flow from the Micro Prespa Lake to 



the Macro Prespa one), and therefore it rarely fluctuates more than 1.5 m over 
the year (Willems 1996). No matter how large quantities of water Devolli River 
is pouring into the Micro Prespa Lake, the level of the lake is not increased since 
Greek authorities would either use the water for irrigation of their agricultural 
lands, or let it flow into the Macro Prespa Lake. Meanwhile, the Albanian 
authorities can barely utilize some 4 million m3 per year, and even this amount is 
not obtained by free flow as planned, but rather through the use of a pump.  
 
The hydrology of Micro Prespa Lake is a major factor in controlling the wetland 
ecosystems of Prespa with its internationally important avifauna and significant 
fish populations (Hollis & Stevenson 1997). Introducing Devolli River into 
Micro Prespa Lake has caused a drop in water surface area (known also as land 
takeover) and water level, a decrease of carrying capacity of the lake, and a 
change in species composition in the lake. Finally, the Albanian part is currently 
running towards a stage of complete eutrophication (Shumka 2000).  
 
Among main environmental problems in the area one may note: (i) habitat 
alteration/degradation, (ii) an ever-increasing alluvium deposits on the Albanian 
section, (iii) loss of water surface areas of the lake, (iv) change in aquatic and 
terrestrial vegetation, (v) overgrazing, and (v) illegal hunting. 
 
Focusing more on the The vegetation of the floating plants and hydrophytes is 
becoming more and more rare due to increased alluvium depositions in the lake. 
As a result of deposition, the depth of the whole Albanian sector is rarely much 
more than 2 m, and this is why most of this area is vegetated with Phragmites 
sp., Salix sp., and other helophytes (Willems 1996).  
 
Fish populations have been altered in the last thirty years as a result of habitat 
changes and overfishing (Crivelli et al. 1997). These have affected both fish 
stocks, as well as fish species composition. Not only are the fish stocks 
decreased, but the local people argue that they notice a drop in economically 
valuable fish species and an increase in less valuable species. Some experts 
believe that changes in aquatic vegetation to a near-complete cover of reed-beds 
affect fish populations, since if the reed-beds are too dense and the spring water 
levels too low, fish are unable to gain access to the flooded meadows, the 
favorite spawning area for carp (Crivelli et al. 1997). 
 
While some 82 species of birds have been observed to date in the Albanian 
section of the lake, currently the situation is worsened and merely six or seven 
species of waterbirds breed in this part of the lake (Bino 2000). Yet, the 
presence of tern colonies in this section of the lake is important for conservation 
since Whiskered Tern (Chlydonias hybridus) is locally extinct as a breeding bird 
in the Greek section of the lake, and the Common Tern (Sterna hirundo) breeds 
there in only very small numbers (Willems 1996). There is evidence that 
globally endangered Dalmatian Pelicans (Pelecanus crispus) have previously 
nested in the Albanian section of the Micro Prespa Lake, but changes in 



vegetation and human disturbances have forced the colony to relocate to another 
nesting site close by the border with Greece (Bino 2000).  
 
The habitat alteration and increased human activities in the area are the two 
main factors that have recently driven most large mammals away from the 
Albanian section of the Prespa region (Bego pers. comm. 2001). The brown bear 
(Ursus arctos), boar (Sus scrofa), and roe deer (Capreolus capreolus) no longer 
appear on Albanian side of the Prespa, while wolf (Canis lupus) and otter (Lutra 
lutra) are very rare (Bego 2000).  Important research, very appealing for 
conservationists was conducted at the cave of Treni, which is located at the 
coastal area where the Devolli River flows into the Micro Prespa Lake. Till mid-
1990s, seven species of bats, five of which were globally endangered, used this 
cave as a primary breeding habitat (Bego 2000). The same author reports that 6 
years later (in 1999), only four species of bats remain, namely Rrhinolopus 
ferrum-equinumm, Rrhinolopus blasii, Mimiopterus schreibersi, and Myotis 
daubentoni (the first three are globally endangered). Three other species, namely 
Myotis capaccinii, Myotis myotis, and Eptesicus serotinus (the first two globally 
endangered), were no longer using the cave. The number of individuals was also 
affected. In 1993, for example, there were between 5 and 6 thousands bats in the 
cave, compared with merely 550 to 600 individuals found in 1999 (Bego 2000). 
The large depositions of alluvium at the entrance of the lake are believed to be 
the root cause for such impact, since it (i) leads to decreased habitat available, 
(ii) adversely affects climatic factors such as temperature and humidity, (iii) 
enables higher human disturbance, and (iv) may reduce the insects water larvae 
� a preferred diet for bats (Bego pers. comm. 2001). 
 
The ecosystem degradation has had a tremendous negative impact on the 
economic situation of the local people. Fishery was the main economic activity 
for the people at the villages next to the lake until the 1970s.  While yearly fish 
harvests on Albanian side once reached up to 500 kg/ha during the late 1960s, 
by the beginning of 1990s yearly fish take had dropped to 114 kg/ha, and have 
continued to drop ever since (Prespa NP Management Plan 2000).  
 
Insufficient water supplies that can be pumped from Micro Prespa Lake is the 
main factor that is helping to readdress the existing irrigation scheme. Hence, 
some fresh plans are being considered and the Ministry of Agriculture is 
planning to stop pouring water to Micro Prespa Lake from Devolli River. 
Instead it is planning to build up a new, separate reservoir with an overall 
capacity of 300 million m3year-1 which would satisfy irrigation needs in an area 
of about 18,000 hectares (Turabi 2000). However, this proposed action would 
satisfy irrigation concerns, but does not necessarily address properly 
environmental ones. Some experts believe that at this point, this action, if not 
coupled with others at the same time, might do more harm than good. 
Unfortunately, Micro Prespa Lake has become dependent on Devolli River as 
the main supplier of surface water due to the fact that the alluvium deposition 
during all these years has blocked the natural underground supply routes. 



Halting the supply of water from Devolli River may lead to completely drying 
clay sediments and permanently blocking of the underground karstic channels. 
The net result might be a further drop of the water level of Micro Prespa, 
followed by land takeover at the expense of the lake water surface (Bego pers. 
comm. 2001).  
 
Any activity to stop pouring water from Devolli River should be coupled with 
other actions, e.g., maintaining a clean water flow in the lake for a certain time, 
removing large deposits of alluvium on the bottom of the lake, using mini-
vibrators and mini-pumps to try to remove granules deposited on underground 
karstic micro channels, etc., accompanied by continuous monitoring of the 
quantity and quality of water in the lake.  
 
Long-term attempts to conserve and restore natural ecosystems should be 
coupled with actions to improve the livelihood of local people, as one of the 
main causes for habitat degradation. Major results expected from any long term 
intervention should include (i) protection of the designated conservation units of 
the lake region, (ii) sustainable economic development of the support zones of 
the protected areas, (iii) rehabilitation of the Micro Prespa Lake water system, 
(iv) efficient prevention of lake contamination from uncontrolled discharge of 
effluents and chemical waste, (v) forest restoration on the Albanian Prespa 
National Park, (vi) improved living conditions of the poor rural population as a 
result of economic alternatives compatible with the overall conservation goal, 
and (vii) an increased level of environmental awareness. 
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Introduction 
 
Research and monitoring represents an integral component of an effective 
coastal and marine management strategy (Rogers et al., 1994; Kelleher, 1999). 
Baseline information gathering and resource characterization comprise the first 
step in understanding the scope and extent of the resources present, as well as 
the type and extent of human uses and their interactions. Follow-up and periodic 
monitoring tracks the resource condition and reports on regulatory effects, and it 
sets up the framework necessary for adaptive management. As coastal and 
marine managed areas increase in importance as a management tool, researchers 
and managers have recognized the need to collect information on the human 
uses and stressors in the managed areas, as well as to understand the effects of 
management on the uses and users. Socioeconomic research and monitoring is 
an effective tool that can assist in the management of coastal and marine 
managed areas, providing important baseline information and tracking resource 
users over time.    
 
The Florida Keys National Marine Sanctuary (FKNMS), designated in 1990 and 
implemented in 1997, has among its various goals and objectives the creation 
and application of a research and monitoring program (NOAA, 1996). 
Articulated as one of ten action plans, the FKNMS Research and Monitoring 
Action Plan (RMAP) addresses the need for studies concerning uses within the 
24 FKNMS no-take zones.  
 
The Socioeconomic Monitoring Program 
 
Among the various research projects currently in place in the FKNMS is a 
socioeconomic monitoring program (SMP). The SMP, funded by the National 
Oceanic and Atmospheric Administration (NOAA), concerns the human uses 
dimension in the FKNMS, focusing on the commercial fisheries in the Florida 
Keys, the effects of FKNMS regulations on the commercial fishing industry, and 
the additional impacts on the local economy. Additionally, the program tracks 
user attitudes and expectations of FKNMS regulations and strategies.  
 
The SMP comprises an integrated approach, utilizing field surveys and existing 
fishery information, to monitor user activities and effects of FKNMS 
regulations. Four, discrete panels, based on their fishery or location, represent 



the fishing communities monitored: Dry Tortugas Ecological Reserve (DTER) 
Panel; Sambos Ecological Reserve (SER) Panel; General Fishery Panel; and the 
Marine Life Collection Panel.  
 
Each panel is comprised of fishers with a strong interest in the fishery, 
manifested as experience, tenure, local knowledge, and catch history. Previous 
research efforts and experience in the region assisted in the development of the 
panels and panel member lists (Milon et al., 1997; Suman, Shivlani, and Suman, 
1999). Together, members from each panel provide economic and social data 
annually towards the SMP.  
 
The findings presented concern the first four years (three full years of research 
and monitoring) of the SMP, including fishery trends, economic investments and 
costs information, user attitudes and perceptions, and, most recently, a 
Geographical Information System (GIS) to evaluate spatial use.  
 
DTER Panel 
The DTER Panel consists of nine members who participate either in multiple 
fisheries (namely reef fish and spiny lobster) or in shrimp trawling, dock in 
Lower and Middle Florida Keys or southwest Florida, and fish in the DTER and 
Dry Tortugas region on a perennial basis. Table 1 describes the costs and returns 
for the panels from 1997-2000 (crustacean seasons extend over a calendar year, 
such that 1997-98 is a season).  
 
TABLE 1:  PANEL COSTS AND RETURNS, 1997-2000 
PANEL COSTS/RETURNS 1997-98* 1998-99* 1999-2000* 
DTER Harvest total 196,090 215,778 189,299 
 Net earnings 61,909 38,118 47,139 
 Vessel cost 163,333 218,333 235,000 
 Gear cost 40,975 43,750 39,571 
     
SER Harvest total 97,725 129,666 133,149 
 Net earnings 27,725 45,913 44,390 
 Vessel cost 138,889 140,500 185,500 
 Gear cost 69,899 79,766 98,718 
     
GENERAL Harvest total 96,523 113,379 129,557 
 Net earnings 30,806 37,577 39,778 
 Vessel cost 70,000 70,000 77,167 
 Gear cost 47,367 63,416 67,800 
* Costs and returns are in dollars.   
 
Harvest totals and net earnings for DTER Panel members have remained stable 
in the first three years of monitoring.  Although the replacement value of the 
vessels has increased during the monitoring periods, the replacement cost of 
equipment has remained stable. This is mostly related to the already high costs 



of equipment in the fishery, as compared to costs for the regional fishery (see 
Milon et al., 1997). Also, the stable replacement costs show that the fishers in 
the panel have not expanded their fishing activities, either due to zone closures 
or other environmental effects. With the closure of the DTER in 2001, Year 4 
and subsequent years� monitoring data may reveal higher equipment costs.    
 
SER Panel 
The SER Panel consists of five members who fished in the SER prior to its 
closure in 1997. Docking in Key West/Stock Island and the Lower Keys, the 
panel members still fish commercially in the region and, as many other Keys 
fishers, target a variety of finfish and crustaceans.  
 
The harvest total among SER panel members has increased in each of the three 
monitoring years. However, the net earnings have decreased from 1998 to 1999, 
while replacement costs of equipment and value of vessels have increased. In 
1997-98, the first year of monitoring, fishers in the Middle and Lower Keys 
were affected by Hurricane Georges, which led to widespread damage and 
economic dislocation. The effects of the storm are evident in the lower harvest 
total in that year, and higher equipment costs in subsequent years. However, the 
increased equipment costs (and vessel values) are also related to higher material 
and labor costs, and vessel upgrades and increases in equipment. Partly, SER 
members have increased their effort since the closure of the reserve.    
 
General Fishery Panel 
The General Fishery Panel consists of five members who did not target any of 
the now closed, FKNMS zones prior to 1997. Members from the panel dock 
throughout the Keys, and they harvest a majority of all fisheries representative 
of the Florida Keys and the FKNMS.  

Harvest totals have increased in each of the first three years of monitoring 
among panel members, as have harvest net earnings. The replacement value of 
vessels has increased steadily, as has the replacement cost of equipment. 
General Fishery Panel members were largely unaffected by the closure of zones 
in areas where they fish or by recent storms, and their fishery is located much 
closer than that of the DTER Panel members; therefore, their costs and returns 
have been very stable. Also, unlike the SER Panel members, the General Fishery 
Panel group has not incurred a spike in replacement equipment costs, suggesting 
that the level of effort (among other factors) has remained stable in the panel.  

 
Marine Life Collection Panel 
The marine life collection panel consists of five members located across the 
Florida Keys, who collected tropical fish and invertebrates on a perennial basis 
in the now-closed zones, and especially the SPAs. In Year 3, marine life 
collectors reported an average harvest total of $31,958, and net earning 
approximated nearly $20,000. The vessel replacement cost is lower than it is for 
larger, offshore fisheries (such as the DTER Panel fishery), averaging $56,000. 



Similarly, replacement costs for equipment are much lower ($17,300) due to less 
gear in the industry.  
  
User Attitudes and Perceptions 
User attitudes and perceptions concern the opinions of the fishers in all panels as 
they relate to the FKNMS, its zoning management strategy, and the results of 
the FKNMS zones since their inception in 1997. The baseline attitudes and 
perceptions study was conducted in 1995-96 (Milon et al., 1997; Suman, 
Shivlani, and Milon, 1999), and the present research and monitoring effort 
determines whether those attitudes and perceptions have changed over time.  
 
A majority of all panel members (94%) do not believe that the FKNMS zones 
have increased or replenished stocks in the region, and none of the fishers feels 
that his/her group, that of commercial fishers, has been the primary beneficiary 
of such increases. Instead, 65% or greater argue that the prime beneficiaries 
have been dive operators or recreational divers. Moreover, most panel members 
do not accept the replenishment concept, as only 41% agree that the main 
purpose of the zones is to replenish stocks across the region. A majority feels 
that the main purpose of the zones is to conserve and protect biodiversity within 
the zones.  
 
Two thirds of the panel members do not favor the establishment of the current 
zoning plan, and 77% would oppose any further zones in the FKNMS. Finally, 
even though the levels of opposition to the DTER are lower (61%) than those for 
the aforementioned zoning plan and further zoning, a majority of the 
respondents (68%) is still against the establishment of the FKNMS.  
 
GIS Information 
Spatial data was first collected from DTER fishers during a larger 
socioeconomic characterization study that was conducted as part of the DTER 
designation process (Shivlani, Suman, and Causey, 1999; NOAA, 2000). Most 
recently, in Year 3, the SMP has begun collecting spatial data from panel 
members. Results indicate major differences in areas utilized by species 
targeted, gear type, and home port. Also, the panel members exhibit extensive 
boundary fishing, especially around the SER. These and other important spatial 
results will be explored both as part of an annual monitoring analysis, and as an 
inter-annual, comparative study.  
 
CONCLUSIONS 
 
The SMP, with its panel approach, has been successful in monitoring major, 
commercial fishing activities in the FKNMS, as well as tracking user attitudes 
and perceptions over time. As the program matures, trends are expected to 
become clearer, and relationships between management strategies and user 
impacts more discernible. These trends will assist in understanding the impacts 
of zoning and other coastal management strategies employed by managers on 



the human dimension in the FKNMS and in other coastal and marine protected 
areas.  
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Introduction 
Bangladesh has extensive water resources within her boundaries and the 
territorial and economic zones in the Bay of Bangle. It has a 710 km long 
coastline and 200 nautical mile Exclusive Economic Zone (EEZ) which is 
bigger (164000 sq.km.) than that of the area of the main landmass (144000 
sq.km) of the country (Khan et.al 1997). The coastal zone of Bangladesh is 
blessed with fertile soils, mangroves forests, and fisheries resources. The 
importance of fish in the lives of Bengalies is not surprising, given Bengalies 
location at the delta of the three great river systems of the Gange (Padma), 
Jamuna (Brahmaputra) and Megna. 
Fisheries play a major role in nutrition, employment, foreign exchange earning 
and other areas of the economy of Bangladesh. Traditionally a large number of 
the country�s population depend on fisheries and related activities, including 
harvesting, marketing, drying, ice factory, packing, waving net etc.   
 
Fishing population: 
About 12% of the total population is directly or indirectly involved with 
fisheries activities (Ali and Hossain, 1996). About 1.2 million of people are 
dependant on fisheries as their primary sources of income (Ali, 1998). This 
group of people is known as professional fishers. Out of the total professional 
fishers about 60 percent are engaged in inland fisheries and 40 percent are 
engaged in marine fisheries (Islam, 1994). According to the Bay of Bengal 
Programme (BOBP, 1992) the coastal fisher folk population of Bangladesh is 
approximately 550,000. They operate their fishing activities from about 1350 
coastal villages (CODEC, 1991). 
 
Fishing castes and groups: 
In Bangladesh fishing is not a socially respectable occupation, and traditionally 
it has been the profession of the low caste Hindu section. While a majority of 
professional fishers are low caste �untouchable� Hindus, there are also Muslim 
fishers (those lately entered the occupation) all over the country (Pokrant et.al 
1997). In the coastal area, those who catch and do related activities may be 
grouped into four categories: 1. traditional (Hindu) fishermen, 2. non-traditional 
(Muslim) fishermen, 3. jalmahal lease holders and trawler or mechanized boat 
owners, and 4. the people who catch fish for subsistence purposes. A brief 
description of the main fishing groups is given in the following table. 
 



Table: Fishing and Fish-Related Caste and groups in Bangladesh 
 
 Hindu     Muslim   
 Others 
 
Kaibartta/Kaivarta    Gutiya jelia 
 Magh (Rakhaine) 
Malo/Malla/Jhala/Jhalo/Jele   Nikari 
Jiani      Jiani 
Das shikari/Jaldas    Mahimal/Maimal 
Tiyar/Tiwar     Pajar/Pajhra/Pajara 
Karal/Charal     Dom-patni 
Nadial      Machhua 
Muriari/Mariyari     Motshojibi 
 
Sources: Risley, 1981; Habib, 1992; Pokrant et. al. 1997; Alam, 1998; Bengal 
District Gazeteers  
    
The castes Kaibarta/Kaibartta jelle/Jalia kaibartta 
The Kaibartta are one of Bengal�s largest castes and are thought to be 
descendants of some of the first inhabitants of the region who were Hinduised in 
later years (Pokrant, 1997). The meaning of their name is unclear. But there 
being at least three different explanations of its origin. De (1910) said it comes 
from Sanskrit �Ka� meaning water and �vrit� meaning to engage. Risley (1981) 
reported that �ka� comes from water and �vartta� comes from livelihood. 
 
The Castes Malo/Mallah/Maimal/Motshojibi 
Malo, the subject of a classic Bengali novel (Barman, 1992) is one of the 
original peoples of the Ganges delta. The name malo may come from the Arabic 
Mallah, which means boatman, also called Jalo/Jhalo/Jalia/Jalya/Jele/Jalwa 
(Risley 1981). These can be referring to all fishermen and boatmen, regardless 
of their caste group. In Northeast Bangladesh some villages contain Muslim 
communities especially associated with fishing, referred to as �Maimal� or 
motshojibi. In the decade of 1960, many rich people entered into fisheries 
related activities, and they liked to use the word �motshojibi� instead of �jele� to 
enhance their social status (Habib, 1992).  
 
Access to Fishing Ground: 
During the Zaminder system under the British rule, the fishermen could fish freely 
in all open waters in exchange for a nominal nazrana (tax) to the Zaminder. The 
word Zaminder comes from the Arabic  �zamin� (earth/land) and the Hindi �dar� 
meaning �one who holds.� The right of private ownership of the water bodies or 
jalkar (Sanskrit �jal� means water and �kar� means tax) attached to their estate. 
 
Before the British customary right to fish in such water bodies, under which 
fishermen paid tolls (tax), they handed over some portion of their catch to estate 



holders or their agents or took fish freely from various water bodies. But this 
system was increasingly replaced by a leasing system. Under the leasing system, 
Zaminders let out stretches of water to leaseholders, which were mostly non-
fishers. They are locally called ijaradars. They were usually local well- to-do 
farmers who had greater control over the labor process of the fishers. There was 
some direct leasing of jalkar to ijaraders fishers, but this appears to have been of 
lesser importance than the system of non-fisher ijaraders (Reeves, 1995). After 
the abolition of the Zamindary system, especially in 1960s when the leasing 
system became fully operational, the life and the livelihood of the traditional 
fishers started to become harder. In the name of lease management, a group of 
rural elite and middlemen (Shely and Alam, 1998) profit seekers, started to 
exploit the fishers. Up to the mid 1980s, the government used to give the open 
water fisheries (Jalmahal) an annual or in some cases, a multiple year lease 
through an auction or through invitation of tenders. This was done by the 
Ministry of Land (MOL), and they obtained the lease revenue. As a result, a 
leaseholder, which paid money for a year or more, had no interest in sustaining 
the production of the fishery and therefore, tried to catch every last fish before 
his/her lease expired. This led to even more pressure on the remaining open 
water fisheries resources (Raja, 1985). 
In 1986, the Government declared a new fisheries policy. The policy was known 
as the New Fisheries Management Policy (NFMP). There was a popular slogan 
�Jal jar jola tar� which means �Fisheries resources are for those who have net� 
referring to the fishers. In the initial years, license fees, determined on the type 
of gear and number of fishers per fishing unit, were collected from the fisher 
groups. But after 2 to 3 years, it was found that within a fisher group, the group 
members were not genuine fishermen. They became a member of the group due 
to the lack of commitment and loss of morality of government officials. Also the 
inadequacy of manpower at the thana (sub district) level did not permit the 
successful implementation of the NFMP. Currently the NFMP has been 
discontinued; as a result, conflict over water access between fishers, local 
pressure group, private leaseholders, and the government has become common. 
 
Many fishers of the coastal zone believe that during the British colonial regime, 
they obtained the right to fish from near shore and offshore fishing grounds. But 
traditionally, the oldest inhabitant enjoys the right to harvest fish from the area 
in front of their residence (Habib, 1992). In Marine Fisheries Ordinance, 1983 
(XXX of 1983) the following areas for fishing were mentioned: 
1. Area for fishing with the set bag nets is earmarked up to 40 meters of 

marine water at its highest tide. 
2. Area for fishing using hooks and lines is earmarked up to the depth of 40 

meters of marine water at its highest tide. 
3. Area for fishing with drift seine net (Bhasan jal) for fishing Ilish 

(Tanuolosa spp) and like fishes is earmarked up to 40 meters of marine 
waters at its highest tide. 

4. Area for fishing with drift net (bara vasajal-lakhajal) is earmarked up to 40 
meters of marine water at its highest tide. 



5. Area for fishing with trawlers is earmarked for operation beyond 40 meters 
of marine waters at its highest tide. 

 
Although there is a rule that trawlers cannot harvest fish within 40 meters of 
the shoreline, in practice trawlers are operating within these areas. Small 
artisanal fishermen claimed that due to trawlers operation in the near shore they 
could not operate their gears properly, sometimes destroying their nets. They 
also reported that due to trawler operation fish schools became scattered, and 
they could not fish smoothly (Habib, 1992).  
 

Fisheries Production: 
The country reproduced about 1.492 million tons of fish in 1997 and 1998, of 
which 0.62 million tons (41.5%) came from inland open water, 0.57 million tons 
(38.2%) from closed water, and 0.302 million tons (20.2%) from the marine 
fisheries resources. Out of the total marine fish production about 88.75% was 
contributed by the small scale artisanal fisheries equipped with mechanized and 
non-mechanized fishing boats and the remaining 11.25% of catch came from 
industrial fisheries or deep sea trawling fleets (Rahman, 1997). 
 
Marketing: 
Fish assume special status in the food habit of Bengales. Nearly 97% of the total 
fish produced in the country (inland and marine) are consumed domestically 
(Rahman, 1997). Due to the strong preference of the people, inland freshwater 
resources are largely consumed in their fresh form. Other forms of products are 
frozen, salted, sun dried, and salted and dried.  
In terms of volume, value, and employment the domestic fish market in 
Bangladesh is huge, varied, and complex. These fish markets are controlled by 
the powerful intermediaries (middlemen). Four to five intermediaries are usually 
involved in the bulk fisheries marketing (Figure 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 1: Main Marketing Channel of Fresh Fish in Bangladesh (Sources: 
Paul, 1995 and Ahmed, 1991)   
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In the coastal zone of Bangladesh, Saint Martin�s island, Technaf, Moheshkhali, 
Shonadia, Kutubdia, Anowara, Baskhali, Shitakundu, Shandip, Hatia, Bhola, 
Hazimara, Char Fashan, Rangabali, Kuakata, Alipur, Mohipur, Golachipa, 
Patharghata, Bagherhat, Parerhat, and Dublachar are the primary landing and 
marketing centers of fish. (Hussain, 1996). Fish from these landing and 
marketing centers are sent to city and town market centers throughout the 
country.  From there, the smaller consignments are distributed to the retailers 
and finally to the consumers.  Rahman, in 1993, made a socioeconomic survey 
among the boat owners and the fishermen crews and found that 60% of the value 
of the catch, after covering the operational costs, goes to the boat owner and the 
remaining 40% is distributed among the hired fishermen. 
The middlemen of major primary landing and marketing centers of the coastal 
areas have formed associations called Syndicate, Godighor, Arotdars, and 
Mohajon. These associations provide loans to the poor fishers, just before the 
harvesting season, on the condition they sell all their fish to the Syndicate. The 
syndicate then fixes the price of the fish, and the fishers are kept in dark about 
the price. The buyers on the other end also remain in darkness. The fishers are 
bound to follow the system since the moneylenders exert pressure by giving 
them credit/advances when required. So, there is enough room to exploit the 
fishers. Papri (1998) reported that in Patuakhali district, moneylenders gave only 
2500Tk (Tk. 56 = US$ 1) for one pun (80 nos fish) of medium size (1.5-2.0 kg) 
Ilish to the fishers, but they (money lender) got 6 �7 thousand taka by selling it 
to the Barisal or Khulna district. A study (self) within the shrimp seed collectors 
of Patuakhali and Barguna districts revealed that the collectors are getting only a 
share of the 31% of the selling money. Local moneylenders and traders 
(Godighor) are getting 12% and 25% respectively. The rest is spent for 
caring/quality loss costs.  
 
Socioeconomic Implications: 
 
Level of Education 
In many instances fishers, like other occupational sub-cultures, form societies 
unto themselves.  Coastal fishers of Bangladesh are relatively isolated, because 
they are living along the narrow margins of rivers and the sea. This relative 
isolation is increased by their separation from land-based society while fishing. 
In addition, many fishing people work at night or extremely early in the morning 
when most are asleep. For offshore fishing, fishers sometimes stay 2-3 weeks 
out to sea. Social exclusion may inhibit their access to formal education. 
Rabbani and Sarker (1997) reported that 22% of the fishers of Sundarban 
(mangroves) Reserve Forest (SRF) areas are can write only their name and only 
16% can read and write. A survey (self) of the Patuakhali and Barguna districts 
revealed that about 50% of school going children do not participate in class 
during the peak season (February-May) of shrimp seeds collection. 
 



Fisher�s Cooperative 
In reality, the fisher�s cooperative is not working in Bangladesh. Resource 
limitation is one of the major causes of the poor effectiveness of the cooperative. 
The relatively low level of formal education characteristic of many fishing 
communities in the developing world also has a negative effect, particularly on 
the management of cooperatives. Since the fishers are often illiterate, it is 
difficult to train them and to find qualified managers and accountants among 
them. In Bangladesh there are about 4500 primary cooperative societies of 
fishers, mainly in the coastal and marine sector. The total number of members is 
about 537,224 (Rahman, 1997). All are registered with the national apex 
organization called Bangladesh Jatiya Matshajibi Samabaya Samity (BJMSS). 
At the local level, some NGOs, those are working in the coastal belt are trying to 
organize the fishers. The government and some international agencies including 
DANIDA of Denmark, DFID of UK, Asian Development Bank (ADB) are 
funding the NGOs to operate the development programs for the coastal fishers.  
 
Access to Credit 
In spite of the available policies, programs, and priorities for giving credit 
support to the poor and marginal fishers/farmers from formal financial 
institutions, the fishers have yet to derive any benefits. Absence of collateral, too 
small loans, poor communication network, lack of manpower, fixed monthly 
repayment system, and poor repayment rates are the major constraints for 
getting credit from the scheduled banks. On the other hand, traditional 
moneylenders in most fishing communities have a long relationship with fishers. 
During communal unrest in 1990 and 1992 the Muslim moneylenders protected 
and helped the Hindu fishers (Alam, 1998). The moneylenders also understand 
the problems of fishers and usually permit flexibility in repayment of loans. 
These are perhaps the reasons the fishers are more interested in obtaining loans 
from the local moneylenders. 
 
From two villages (Punjupara and Nasnapara) of Patuakhali and Barguna 
districts, it was found that 79% of the fishermen had borrowed from the local 
moneylenders. A brief description of the loans, which were taken by the fishers, 
is given in the following table: 
 

Sources of Credit Number of respondent Percentages (%) 
Bank 02 3 
NGOs 36 45 
Mohajon 09 11 
Arotdar 04 5 

Piker/ Hawker 50 63 
Relatives 03 4 
Neighbours 01 1 

Note: Total respondent n=80 (Respondent given more than one answer)  
  



Water and Sanitation 
Safe water is a big problem in the coastal zone of Bangladesh. Due to salinity 
and arsenic contamination, installation of shallow tube wells is not suitable in 
the coastal districts. On the other hand, Deep Hand Tube Well (DHTW) 
installation cost in coastal area is much more higher (US$ 1200) than the other 
parts (US$ 120) of Bangladesh. The fishers cannot afford this for DHTW. 
Previously, the Department of Public Health and Engineering  (DPHE) has taken 
action to set up DHTW.  However, most of them are installed at public (school 
premises) places or at the doorsteps of the socially higher households. The 
fishermen of west Kuakata and Amtoli stated that they usually go up to 2 km to 
fetch drinking water.  
 
Vulnerability to Natural Disaster 
Bangladesh is a disaster prone country. Due to its geographical position, 
Bangladesh faces floods and cyclones very frequently. Approximately 45 
damaging cyclones were reported in the coastal area from 1793 to May 1997. 
The frequency of cyclones during this period averaged once every 4.5 years 
(Hossain, 2001). About 131,000 to 139,000 people were killed during the 
devastating cyclone on April 29, 1991. The majority of them were the fishers 
and their family members (Talukder and Ahmed, 1992). It is reported that the 
poor weather forecasting system, the lack of transistors in boats, and the lack of 
cyclone shelters are the main causes of severe losses of lives. Fishermen argued 
that a boat has insurance, yet there is no insurance for their lives. Moreover, 
man-made calamities (robbery and snatchery) are very common in the Bay of 
Bengal (Monto, 1996; Daily Ittefaq, 2002; Daily Janakantha, 2002). 
 
Development Intervention and The Fishers: 
In the past, there were a small number of populations who were involved with 
fishing activities but there were ample fisheries resources in the rivers and 
coastal zone of Bangladesh. The traditional fishing community enjoyed absolute 
communal right to fishing and enjoyed a better economy due to abundance of 
resources relative to the size of the population. In the 1960s, when the Food and 
Agricultural Organization (FAO) declared the �Green Revolution� program to 
promote cereal crops, the Govt. of Bangladesh took steps to recover the coastal 
agricultural land through poldering (Chanda, 1997). The planners termed the 
coastal wetland as �wasteland� (Khan and Karim, 1982). In the mid 1980s 
shrimp became an important export commodity and coastal mangrove areas 
became the gold mine for shrimp farming. Investors occupied vast mangrove 
areas of the coastal districts including Khulna, Bagerhat and Cox�s Bazar for 
shrimp farming. As a result common property, resources became privately 
owned property and many fishers lost their access rights to mangrove areas, 
which were their means of livelihood (Brown, 1997). The coastal fishers could 
not keep pace with the development, as they were poor and did not get the 
chance to participate in the development process. 
 



Conclusion and Recommendations: 
About a half a century ago, Bangladesh was a fish surplus country, when the 
population was low. But with the rapid population growth, fishing efforts 
increased greatly, while culture and conservation efforts were very insufficient. 
A number of comprehensive assessments of coastal capture fisheries and the 
environment of Bangladesh have been conducted in recent years (BOBP, 1993).  
However, a limited number of studies have been focused on the socioeconomic 
condition of the fishers who are the main stakeholders of coastal and marine 
resources. It should be recognized that fishers are threatened because of the 
growing imbalance between fisheries and the fishermen�s livelihood needs. 
Unemployment, poverty, and inequality are the major obstacles for sustainable 
development of the coastal resources and the fishers. Also, frequent shifting in 
policy and non-cooperation from the Government�s side are creating frustration 
among the fishing communities.  
 
There is a need to resolve institutional bottlenecks and promotion of community 
based on an integrated resources management system. In a suitable policy 
framework, it is required to put the fishers in place. The government should 
monitor and closely supervise the process of implementation of development 
programs and ensure that the national interest is in tune with the stakeholders� 
interest.  
 
To improve the conditions of the fishing communities, the following issues 
should be taken into consideration: 
 

• Government and NGOs should come forward to create alternative 
employment opportunities including silviculture and aquaculture, to 
provide employment to sustain them through out the year.  

 
• Strict enforcement of rules and regulations on the resources use and 

community participation, so that one group cannot be free riders.  
 

• Organize cooperatives with genuine fishermen and fisherwomen so that 
they can purchase modern fishing gears and crafts. 

 
• Measures should be taken to have regular weather forecasting along 

with frequent naval and coastguard patrol to stop robbery and 
snatchery. 

 
• Provisions for formal bank credit and insurance for the fishermen 

should be developed. 
 

• Social infrastructures, including better marketing facilities, 
communication networks, schools, safe water and sanitation, health 
centers, and cyclone shelters should be developed.  
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