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I. Executive Summary  

This second year policy analysis paper observes that the command and control approach of the Forest 

Department of Bangladesh toward managing the Sundarbans mangrove forest has been unsuccessful. The 

Sundarbans, a treasured UNESCO World Heritage Site, have degraded steadily over time. This paper argues 

that ǘƘŜ CƻǊŜǎǘ 5ŜǇŀǊǘƳŜƴǘ ƴŜŜŘǎ ǘƻ άǘƘƛƴƪ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ŦƻǊŜǎǘέ ŀƴŘ ŀŘŘǊŜǎǎ ǘƘŜ primary causes of 

degradation nearly all of which fall outside the forest. It adopts the perspective of the Nishorgo Program that 

was created within the Forest Department to develop and implement strategies to co-manage areas like the 

Sundarbans with the involvement of key stakeholders.  

While there are many significant factors that are responsible for forest degradation, the paper focuses on a 

factor that the Nishorgo Program is most able to influence: the high levels of poverty in the dense population 

of over 6 million people that live just outside of the forest in the three districts that contain the Sundarbans. 

The forest is degrading due to the dependence of nearly 1.35 million people who earn a living by selling 

materials extracted from the forest. The paper argues that conservation of the Sundarbans requires an 

alternative livelihood that generates sufficient income for this vulnerable population to curb their 

dependence on the forest.  

While in many other parts of the world an alternative is not easily available, the same region outside the 

Sundarbans hosts one of the most dynamic sectors of the Bangladeshi economy: shrimp aquaculture. This 

promising alternative livelihood has developed over the past three decades. Today it accounts for 5% of GDP, 

over $300M in exports and 1.2 million jobs. Yet perplexingly, over this time period, forest degradation has 

continued, and poverty has remained much the same. This paper examines the shrimp value chain to explain 

that productivity is much lower than in other countries; that jobs generated in the industry are poorly, paid 

and a majority of earnings accrue to a small number of participants; and that shrimp production itself can 

have significant environmental impacts.  

The analysis also explores important differences between the saltwater and freshwater shrimp production. 

The freshwater variety is found to create more jobs for the poor, be more productive, less costly to produce, 

yield higher returns, and have a smaller environmental footprint. The paper proceeds to examine the 

feasibility and benefits of switching saltwater shrimp farmers to freshwater and determines that such a 

switch would be possible for a majority of the farmers. It concludes with a recommendation to the Nishorgo 

Program to facilitate such a switch through the subsidy of an important input for freshwater shrimp 

production. The result of such a switch could convert shrimp aquaculture into the alternative livelihood that 

people at the edge of the forest need to curb their dependency on the Sundarbans.   
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II.  The Need for a New Approach to Managing the Sundarbans : Thinking Outside 

of the Forest  

A. Importance of the Su ndarbans and the Case for Conservation  

1. The Sundarbans 

To the uninitiated traveler, passing through the endless pastoral scenes of rice fields and shrimp ponds 

in the southwestern districts of Bangladesh, the Sundarbans appear abruptly on the horizon ς as if by 

mistake. The wall of dense greenery seems out of place in the otherwise treeless, delta landscape where 

the mighty Ganges, Jamuna, and Mehna rivers finish their long journey down from the Himalayan 

Mountains and empty into the Bay of Bengal. Inside the forest is even stranger, the mangrove trees 

have adapted to the unique environment of annual flooding, daily tidal fluctuations and the mixture of 

saltwater from the Bay and freshwater from the rivers. From the low oxygen soil, the tree roots 

protrude sharply up from the ground warning intruders to handle with care the immense biodiversity 

that lies within. Some 300 species of plants, 120 types of fish, 300 unique birds, and 32 mammals 

including the famous Royal Bengal tiger live in the Forest (Iftekar and Islam 2004). A soft light penetrates 

the canopy from where a multitude of birds sing over a herd of deer moving to the water hole. At first 

glance, the forest is as the Bengali language ƴŀƳŜ ƎƛǾŜƴ ƛǘ ƛƳǇƭƛŜǎΣ ŀ άōŜŀǳǘƛŦǳƭ όsunder) forest (bonύΦέ  

 

Figure 1 - Inside the Sundarbans 

At a second glance however, one begins to notice things amiss; empty spots where trees once were 

become apparent. Or, many of the tall trees look as if their tops have been charred by flame. Historical 

records give further cause for concern. Less than two hundred years ago, the forest is thought to have 

extended along the Bay from Calcutta to the east, to Burma to the west, and nearly to Dhaka to the 
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north (Iftekar and Islam 2004). The forest would not have looked out of place in the delta landscape, it 

would have dominated it. Today, the Sundarbans cover significantly less territory (See Figure 2) spanning 

just over 10,000 km2 across India and Bangladesh along the Bay of Bengal and still ŦƻǊƳ ǘƘŜ ǿƻǊƭŘΩǎ 

largest mangrove forest. Of the total territory, approximately 577,100 ha (6,017 km2) fall in Bangladesh; 

407,100 ha are mangrove forest and 170,000 ha are waterways (CEGIS 2006).    

Despite the fact that nearly a quarter of ǘƘŜ ǿƻǊƭŘΩǎ ǘǊƻǇƛŎŀƭ ŎƻŀǎǘƭƛƴŜΣ across 112 countries has some 

mangrove habitation, the mangrove forest is rare. The total area is between 15.6 to 17 million hectares 

(ha) out of total worldwide forest cover of 3,952 million ha (FAO 2007). 

 
Figure 2 - The Sundarbans in Bangladesh (CEGIS 2006) 

Forest Composition 

It is important to note at the outset that, just as the mangrove forests comprise of many different 

animal species, there are numerous tree species as well which are quite different from each other in 

significant ways; some can be used for firewood and others not while some have commercial value 

while others not. The key point is that conservation of the mangroves is not simply a question of 

conserving total forest area, but also forest composition (Salafsky and Wollenbert 2000). In the 

Sundarbans, there are nearly thirty species of threes, but three species dominate (CEGIS 2006):  
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(1) The Sundri (Heritiera fomes) gives the forest its name and thrives in more freshwater areas. The 

species covers 21% of the Sundarbans as pure forest and 46% as the dominant species in a 

mixed forest. In total the Sundri accounts for 10.6 million cubic meters, or 64%, of the total 

merchantable volume of the forest. It is a large tree and is the primary source of saw-timber 

used for a variety of construction purposes; it can also be used as fuel-wood.  
  

(2) Gewa (Excoecaria agallocha), which is more able to resist saltwater, survives in moderately 

salty water zones. The species covers 5% as pure forest and 38% as mixed which accounts for 

17% of total volume of the forest. The Gewa is used for pulpwood, matchwood, and bailing. 
 

(3) Goran (Ceripos decandra), which is more a shrub than tree, thrives in the salt-water zone. It 

covers 2% of the Sundarbans as pure forest and 14% as mixed. Goran is typically only used for 

fuel-wood. 

 

Figure 3 - Tree Species in the Sundarbans (1995) 

2. What is the significance  of the Sundarbans ? 

The Sundarbans are important not just to the people that live nearby, the forest provide innumerable 

services which are important to Bangladeshis as well as the international community. Over 41% of the 

ŎƻǳƴǘǊȅΩǎ forest revenue (FAO 1998) comes from the Sundarbans. It is also vital to delta region as the 

only natural physical barrier to the devastating cyclones and tidal waves that occur frequently. 

Mangroves also provide the nursery and breeding habitat which support half of all off-shore commercial 

fish stocks. Internationally, the forest became recognized as a UNESCO World Heritage site in 1997 due 

ǘƻ ƛǘΩǎ incredible biodiversity. Also, the mangrove forests as a whole sequester 25.5 million tons of 



5 

 

carbon dioxide - the main cause of climate change ς each year (Miththapala 2008). A comprehensive 

overview study of 13 other valuations of mangrove systems, puts the services they provide at between 

$1,000 to over $11,000 per hectare annually (Primavera 1997). 

B. The Command and Control Approach to Sundarbans Management : Not Enough 

The Sundarbans have been under active management for much of recent history by whichever authority 

has administered the delta region that Bangladesh now occupies. The Bengal Forest Department of the 

British Colonial Administration, applied the Indian Forest Act of 1865 to declare the Sundarbans a 

Reserve Forest in 1878 (Millat-e-Mustafa 2002). The end of the British colonial era brought partition to 

the sub-continent, and Bengal and the Sundarbans were not spared. 60% of the forest was transferred 

to East Pakistan in 1947 which Bangladesh after the independence war in 1971.  

While the political world changed much around the Forest, its administration has remained remarkably 

consistent up to the present day. The Forest Department (FD) -- specifically, the Sundarbans Division of 

the FD (ADB 1998) ς brought under the newly created Ministry of Environment and Forests in 1989 

(World Bank 2006), contiƴǳŜǎ ǘƻ ƳŀƴŀƎŜ ǘƘŜ ŦƻǊŜǎǘ ǳǎƛƴƎ ǘƘŜ ǎŀƳŜ άcommand and control policyέ ŀǎ ƛǘ 

did under during the colonial era. The thrust of the policy continues to be one where the forest is 

cordoned off as a reserve forest and then entry, exit, and economic activity are controlled through 

policing and licenses. If there has been any change, it has been to cordon off more of the forest and 

specifically protect wildlife or particular trees. For example, parts of the Sundarbans were declared a 

Wildlife Sanctuary in 1974 to conserve animals as well as trees. A moratorium on felling of the dominant 

Sundari tree was enacted in 1989, and UNESCO declared the Sundarbans to be a World Heritage Site in 

мффтΦ ! нлƪƳ ōǳŦŦŜǊ ŀǊŜŀ ŀǊƻǳƴŘ ǘƘŜ ŦƻǊŜǎǘ ǿŀǎ ŘŜŎƭŀǊŜŘ ŀƴ ά9ŎƻƭƻƎƛŎŀƭƭȅ /ǊƛǘƛŎŀƭ !ǊŜŀέ ƛƴ нллсΦ CƛƴŀƭƭȅΣ 

after the devastation of Hurricane Aila in 2007, a ban on all forest extraction was put in place.  The same 

command and control policy, in other words, but taken to the extreme (FAO 2007).   

1. The Degradation of the Bangladeshi Forests and the Sundarbans 

Some still argue however that this policy has not gone far enough because Bangladesh is nearly at the 

bottom of most environmental indicators. Proponents of this view point out that Bangladesh remains far 

below Asia and World averages for the total amount of protected area (Figure 4). However, at least for 

forest conservation, it seems the policy is the wrong one altogether. For even taken to its extreme as 

described above, it has not prevented the forest degradation. Despite management programs in place in 

protected areas across the country, deforestation and degradation has proceeded at an alarming rate of 
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3% in the 1980s and over 1% in the 1990s (World Bank 2006). Indeed, USAID and CIDA have conducted a 

ǎǘǳŘȅ ŎƻƴŎƭǳŘƛƴƎ ǘƘŀǘ рл҈ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŦƻǊŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŘŜǎǘǊƻȅŜŘ ƛƴ ǘƘŜ ƭŀǎǘ нл ȅŜŀǊǎ (Huda and 

Roy 1999) to which there is real ascribable cost. The World Bank, for example, estimates that this forest 

degradation is costing Bangladesh 4% of its annual GDP (World Bank 2006).  

 

Figure 4 - Bangladesh Protect Areas Compared to 
Neighbors and World (Source: UNEP) 

 

Figure 5 - Protected Areas of Bangladesh 

 

 

Similarly, the protected status of the Sundabans has served to maintain the area of the forest, but aside 

from this the mangroves have been steadily degrading (FAO 1998) from nearly every conceivable 

measure such as coverage, density, composition, and overall productivity. Forest cover has decreased 

between 1983 and 1995 at an average annual rate of 0.12%, and average stand density of the forest has 

been reduced by 87% between 1933 and 1995. Over 215,000 cubic meters of Sundari species (H. fomes), 

which comprise the majority of the trees (> 50%), are suffering from top-dying disease (Iftekar and Islam 

2004). Indeed it is this top dying disease that makes trees appear as if the tops have been abruptly 

truncated or charred by flame. Further, the productivity of the mangrove system had already declined 

by 25% in the two decades leading up 1985, and the rate is estimated to be higher for the two decades 

since (Millat-e-Mustafa 2002). 
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Table 1 - Degradation of the Sundarbans 

 

Figure 6 - Tree coverage (Iftekar and Islam 2004) 

  

Figure 7 - Trees per hectare (FAO 2000) 

Finally, it is possible to see clear changes in Sundari composition in less than a decade in Figure 8 below 

which confirms the trend shown throughout the 20th century in Table 1 above which depicts the decline 

in tree coverage and tree density by species.  

   

 

Figure 8 - Changes in Forest Composition (CEGIS 2006) 

C. Causes of Degradation Inside the Sundarbans from Outside  the Forest  

If the focus of the Forest Department inside the forest and the command and control policy discussed 

earlier have not prevented degradation and deforestation, then the Forest Department should consider 
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addressing the causes of degradation that occur outside of the forest. The literature suggests several 

such causes:  

¶ Natural processes shifting the delta east - the tectonic plate structure is such (imagine tilting a 

plate of spaghetti over just slightly and watching the noodles slide toward the edge) that the 

river delta is naturally shifting away from India toward Burma. This would cause the western 

edge of the Sundarbans to wither away (CEGIS and IWM 2007).  

¶ Diversion of water away to India ς India has build several barrages along the Ganges river which 

have diverted freshwater flow towards Indian fields for irrigation and drinking water necessarily 

reducing the flow into Bangladesh downstream. Loss of freshwater increases the salinity of the 

delta region as the salt water from the Bay of Bengal is able to penetrate further into the delta. 

India and Bangladesh have signed a treaty to share water more equitably (World Bank 2009). 

¶ Climate Change and Sea Level Rise ς Climate change generally greatly threatens the Sundarbans 

in the long term. The World Bank reports that even a 25cm increase in the sea level will 

inundate 40% of the Sundarbans; and the World Wildlife Fund estimates the rate of increase to 

be approximately 3 mm per year implying about 85 years to the partial inundation. However 

while the rates and implications are contested, there seems to be a consensus on the general 

trend (World Bank 2009). 

¶ Organized Illegal Felling ς This continues to be a problem, but has reduced somewhat with the 

extra crackdown on enforcement policies.  

 

 

Figure 9 - Change in Illegal Felling in the Sundarbans (Bangladesh FD) 

 

¶ Finally, poverty of the region around the Sundarbans is a significant contributor to degradation 

of the Sundarbans (Ambrose-Oji 2003).  
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D. Why the Forest Department should Focus on Poverty  

How the Forest Department can address poverty will be the focus of this paper because while the Forest 

Department can do little to affect the geological forces associated with plate tectonics, international 

politics with India or global climate change, it does have a significant ability to affect the poverty in the 

region around the Sundarbans. This is particularly so since many of the poor in the region depend 

directly on the forest for their daily livelihood.  

It is important to note that the relationship between poverty and forest degradation is not an obvious 

one and depends on the nature of the forest, the density of the population living beside it, the isolation 

of the population, and property rights to the forest (Chomitz 2007). In Bangladesh however, where the 

population is highly dense, not isolated, and lack property rights, one would predict that poverty would 

be positively associated with forest degradation. The evidence in the region bears this out as in the ADB 

project (ADB 2008) and a study by the Forest Department(Karim 2008). The  ADB study noted: 

Communities that are reliant on the SRF [Sundarbans Reserve Forest] for subsistence 

and income have no formally recognized rights of access to the forest, nor do they act 

responsibly to care for the resources. Traditional user practices (e.g., seasonality of 

harvesting, gender roles, awareness of the need for regeneration, etc.) have largely 

broken down due to increased poverty and population pressure, lack of effective 

controls, and a perceived lack of viable alternatives. The un-sustainability of many 

current activities and the lack of access to productive resources on fair terms lead 

directly to depletion of the SRF and to continuing poverty and inequity (ADB 1998). 

1. The People of the Impact Zone  

The Sundarbans are located within three districts of Bangladesh. From west to east they are Shatkhira, 

Khula, and Bagerhat covering and 12,212 km2. In each district, the southern half contains the forest, 

while the northern halves are home to a total population of 6.6 million (Figure 10). Given that the forest 

occupies 6,017 km2 the population density of the three rural districts is about 1,066/km2. This is 

extremely high for a rural region (nearly a quarter of the density of the city of London) and has increased 

16% between 1991 and 2005(CEGIS and IWM 2007). 
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Source: (CEGIS 2006) and Author 

Figure 10 - The Districts Containing the Sundarbans 

The people of the area (hereafter the άimpact zoneέ) have an age distribution similar to the rest of the 

country where 61% are between the age of 15 ς 64 (BBS 2009) and about 50% are of working age 

  
Figure 11 - Population Growth and Livelihoods in the Impact Zone 

(Mabud 2008) suggesting that nearly 3.3 million people are in the labor force. They are primarily 

engaged in agricultural activities (which includes crop cultivation as well as shrimp farming), fishing, 

wage labor, or other forest related activities. People do not live inside the forest, and as Figure 11b 

shows, 41% or 1.35 million are depend on non-timber forest products from the forest. The main users 

are (i) Bowalis (wood cutters, Golpatta collectors); (ii) fisherfolk; (iii) crab and shell collectors; (iv) 

Mowalis  (honey collectors); and (v) shrimp fry collectors (ADB 1998). 77% of the rural poor are at 

breakeven or deficit status, and of these 18% comprise the hardcore poor who are always in deficit. And 
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this group, in particular, is entirely dependent on natural resources from the forest (USAID/Bangladesh-

IPAC 2008).  

This region is poorer than much of the rest of Bangladesh and more isolated (Figure 43).  The 1998 ADB 

study found that at least 33% live below extreme poverty, that health indicators are poor, as is access to 

water, sanitation services and basic infrastructure such as roads. A separate study found that families 

earn between 165-416 USD annually. The bright spot is education: the literacy rate is thought to be 

higher than the national average due to the effort of numerous NGOs that operate within the country 

(World Bank 2009).   

E. What can be done? Motivating Assumptions  

The broad point and the normative assumption here is that the Forest Department cannot pursue 

conservation of the Sundarbans through a command and control policy focused inside the forest; it will 

need a more holistic, integrated approach to forestry management that looks outside the forest and 

tackles poverty. Intellectually, environmental policy drivers in Bangladesh (typically multilateral 

institutions and NGOs) seem to grasp this point, and government documents in the 1990s mark the 

change. Reports referring to the Forest Policy enacted in 1994, the Master Plan enacted in 1995 (Millat-

e-Mustafa 2002) (Muhammed, Koike and Haque 2008) and project documents of several multilateral 

institutions (ADB 1998) (FAO 1998) referring to integrated resource management plans (IRMP) 

underscore the importance of the FD to actively engage with and manage actors and factors outside of 

the forest that affect the forest. There is also some indication that the FD is actively planning to manage 

land use near the Sundarbans through the Integrated Coastal Zone Management Project (Iftekhar and 

Islam 2004). Finally, the Nishorgo Program of the Forest Department was created in 2004 with support 

from USAID and the International Resource Group (IRG) with the stated objective of promoting a co-

management model for administering protected areas of Bangladesh including the Sundarbans by 

focusing on building partnerships between the FD and key local, regional and national stakeholders.   

This last is a particularly promising start, but as we will see later (in Section IV), the Nishorgo program, 

like other plans leaves much doubt as to whether it can fulfill its stated mandate. But even before the 

implementation stage, it is not clear that these plans and programs have sufficiently overcome the 

command and control perspective to really formulate strategy to tackle the poverty around the forest 

directly.  
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This paper focuses on, as the ADB report quoted above points out, the need for a viable alternative 

livelihood activity to extracting forest resources. It posits that, if the Forest DepartmentΩǎ bƛǎƘƻǊƎƻ 

Program can work with other stakeholders to harness the economic promise of shrimp aquaculture (the 

ŎƻǳƴǘǊȅΩǎ ōƻƻƳƛƴƎ ŜȄǇƻǊǘ ƛƴŘǳǎǘǊȅ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜǎ р҈ ǘƻ D5t and employs 1.2 million) for the people 

of the impact zone, then shrimp aquaculture can be the alternative livelihood activity that can reduce 

poverty and replace the dependence of this population on the forest and promote conservation of the 

Sundarbans. The remainder of the paper proceeds as follows: 

(1) Section III describes why shrimp aquaculture is a promising alternative activity to replace forest 

dependence. 

(2) Section IV explains why the activity has not delivered on this promise so far and what the 

ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ CƻǊŜǎǘ 5ŜǇŀǊƳŜƴǘΩǎ bƛǎƘƻǊƎƻ tǊƻƎǊŀƳ ǎƘƻǳƭŘ ōŜ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ǎƘǊƛƳǇ 

aquaculture. 

(3) Section V examines how the Nishorgo Program works and why it is suitable for spearheading 

this non-traditional forestry management effort.   

(4) Section VI concludes with recommendations for the Nishorgo Program to harness shrimp 

aquaculture as a means to forest conservation.  

III.  The Promise of Shrimp Aquacultu re 

Since the turn of the millennium, Aquaculture has been hailed as the harbinger of a blue revolution that 

ŎƻǳƭŘ ǎǳǇǇƭȅ Ƴƻǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƳŀǊƛƴŜ ǇǊƻŘǳŎǘǎ ƻǾŜǊ ǘƘŜ ƴŜȄǘ ǘƘǊŜŜ ŘŜŎŀŘŜǎ ǊŜŘǳŎƛƴƎ ǇƻǾŜǊǘȅ ŀƴŘ 

food shortages in poor countries just as the green revolution did with agriculture after World War II. The 

downside however, is that aquaculture can cause serious environmental problems (The Economist 

2003). So much so that shrimp aquaculture is typically seen as an enemy of both the forest and the 

people who live outside of it. This may be for good reasons as will be the topic of Section V below, 

however there are three reasons that shrimp makes sense as an alternate livelihood activity: the returns 

to the activity are higher than alternatives in the area, these returns might increase over time as the 

international demand for shrimp increases, and people of the area have become increasingly familiar 

with the activity and therefore are better able to take advantage of their engagement in it.  

A. The Return s to Shrimp Aquaculture  

First, as noted in Figure 11 above, the majority of people in the impact zone cultivate rice, farm shrimp, 

catch fish, work as wage laborers, or depend on forest extractions as a means of livelihood. An 
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estimation of the typical returns from these activities (Figure 12) shows that shrimp production 

(particularly the fresh-water variety) yields incomes that are multiples of rice cultivation or wage labor1 

(Hossain, Janaiah and Husain 2003). 

 

Figure 12 - Returns from Shrimp, Rice, and Wage Labor 

B. The International Market for Shrimp  

Second, the international demand for shrimp has gone steadily and continues to trend upward driven by 

demand in Japan (11%), the European Union (49%), and the United States(35%) (Figure 13) as has both 

the value and quantity of production (Figure 14).  

 

Figure 13 - Volume of Shrimp Imports 1950-2000 

 

Figure 14 - Quantity and Value of Shrimp Produced  

 

                                                             

1 This is based on assumption that laborers earn 80 BDT per day, that 1 BDT = 70 USD, and that it is possible to find 
work for about half of the year. 
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Still, the price of shrimp on in international markets has held quite steady (Figure 15). Despite 

extraordinary growth of the shrimp industry, Bangladesh barely registers is the overall shrimp market 

occupying less than 5% of the market. Furthermore, the productivity of Bangladeshi production is 

exceedingly poor in comparison to its neighbors (Figure 17) suggesting that significant gains could be yet 

realized (USAID/Bangladesh 2006). The upward trend in demand, steady prices despite growing supply, 

poor market share, and low productivity suggests that Bangladesh could earn a more from the industry 

by producing more and garnering a larger share of the world market. There are significant potential 

gains from shrimp farming. Such gains could potentially support the millions currently dependent on the 

forest.  

 

Figure 15 - Price of Shrimp 1990 ς 2004 (FAO) 

C. Shrimp Industry in Bangladesh  

Shrimp aquaculture has risen dramatically over the past three decades to become .ŀƴƎƭŀŘŜǎƘΩǎ second 

largest export. The value of exports has increased from $2.9 million in 1973 (EJF 2004) to $380 million in 

2005 (Figure 16) (Ahmed 2004). 

As would be expected, the land under shrimp cultivation too has exploded as more and more farmers 

have adopted the practice; the number of hectares under shrimp cultivation has increased by 400% in 

Khulna district alone to over 160,000 ha (Figure 18). Farmers saw others, learned the practice and 

replicated themselves. Altogether, the shrimp industry is reported to employ 1.2M people 

(USAID/Bangladesh 2006). 

Not all shrimp production is the same however as we will discuss at length below, and two particular 

types dominate: saltwater or bagda shrimp account for approximately half of the production and 

freshwater shrimp, golda accounts for 30% (Figure 19). The productivity as noted above in Figure 17 

however is low for both types of shrimp.  
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Figure 16 - The Rise of Frozen Shrimp Exports to Bangladesh 
(DoF, 2001) 

 

Figure 17 - Productivity (kg/ha) 

 

 

Figure 18 ς Shrimp Area Khulna 

 

Figure 19 ς Types of Shrimp Produced 

 

D. Degradation Continued Despite Shrimp Aquaculture  

If shrimp aquaculture holds such promise of export earnings and Bangladeshi farmers have taken to 

farming shrimp in large swathes, then one would expect the people in the surrounding area to have 

become more prosperous over time, and therefore less dependent on the forest which should have had 

prevented or slowed the degradation of the Sundarbans. But as the data in Table 1 attest to above, the 

Sundarbans have been degrading all the same. This is the focus of Section V below, but first a look at our 

protagonist, the Nishorgo Project, itself.   
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IV. Sundarbans Management and the Nishorgo Program  

In considering which institution might be most suitable for our purposes, several criteria that might be 

used: (1) public values and legal jurisdiction (2) technical and administrative capacity to carry out the 

task (3) funding and political support (Moore 1995). 

A. Public Value and Jurisdiction  

First, as noted earlier, the Sundarbans have been  under continuous management since 1878 when the  

British declared them reserve forests under the management of the Forest Department (FD). This 

structure passed onto Bangladesh through the East Pakistan period from 1947 to 1971. In 1989, the FD 

was brought under the control of the Ministry of Environment and Forests along with the new 

Department of Environment. As such, while the Ministry of Lands, the Ministry of Fisheries, or the 

Ministry of Agriculture might make plausible arguments for jurisdiction over the Sundarbans, that right 

legally continues to rest with the Forest Department of the Ministry of Environment and Forests (World 

Bank 2006).  

Yet, this limited jurisdiction is precisely one of the impediments to achieving the goals outlined above: 

shrimp aquaculture potentially holds the key to conservation of the Sundarbans through poverty 

reduction, but the FD is wholly inadequate to influence this activity on its own. It has no legal authority 

outside the forest nor does it possess the requisite technical capacity to affect the second important 

criteria. Therefore the FD as a whole cannot be the right institution of choice. What the FD can do 

however, is recognize the need to look outside the forest in order to achieve its stated conservation 

goals, and take the lead in creating an agency within itself to pursue these goals.   

The Nishorgo Program of the Forest Department was created in 2004 through support from USAID and 

the International Resource Group (IRG) with just this goal to promote a co-management model for 

administering the protected areas of Bangladesh including the Sundarbans by focusing on building 

partnerships between the FD and key local, regional and national stakeholders. The Nishorgo Program 

has six official objectives: to create a formal institution to bring together stakeholders to co-manage the 

protected areas; to generate alternative incomes; advocate for better management policies; develop 

the institutional capacity of the FD; anddevelop infrastructure in protected areas; and actively restore 

such areas (K. S. Huda 2006). 
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B. Technical and Administrative Capacity  

The FD, USAID, and IRG between them are expected to have sufficient technical capacity particularly 

through a dedicated program run by the IRG and funded by USAID called the Nishorgo Support Project. 

Administratively, however, the institution is complex. There is a four tiered structure of stakeholders to 

ŦƻǊƳ ŀ άbƛǎƘƻǊƎƻ /ƻ-ManageƳŜƴǘ ƛƴǎǘƛǘǳǘƛƻƴέ ŀǎ ŦƻƭƭƻǿǎΦ  

¶ At the national level there is a Wildlife Advisory Board composted of FD leadership, professors, 

and other ministry officials. The board was created through the 1974 Wildlife Act as a supreme 

authority on wildlife and forests. At the local level there are three tiers which loosely report to 

the Advisory Board but have quite a bit of autonomy. 

¶ Each protected area (the Sundarbans together constitute three such areas) has a Conservation 

Council comprised of 50 members from region, typically elites: NGO leaders, resource owners, 

the District Forest Officer, journalists, teachers, and leaders from other relevant government 

ministries such as Agriculture, Lands and Fisheries. Their task is to develop a consensus plan on 

how forest resources are to be managed in the area.  

¶ The conservation council elects a Co-Management Committee which is comprised of 15-19 

members from the Council to act as the nodal agency of the NSP and functions as executive 

body of Council. The committee serve as liaison between local people and FD. It distributes 

benefits from protected areas as agreed in the Council, develops projects to be implemented 

with funds from the PA, maintain accounts, protects forests, and facilitates conflict resolution 

between local people and FD.  

¶ The Committee also coordinates the Forest User Groups comprised of local grassroots 

organizations (K. S. Huda 2006).  

This multi-party, multi-tiered structure appears to be a significant departure from the standard 

command and control management style used by the Forest Department as described above. Yet there 

are significant areas of concern in how the Nishorgo Program as an institution functions in reality. For 

example, nowhere in the committees is there any inclusion of the poor who truly depend on the forest. 

Even when NGOs representing the voice of the super-poor are included in the meetings, they complain 

that they are not listened to. Second, the Council cannot be held accountable. Nor does it possess legal 

authority over the Forest Department. As a result, it has begun to appear both out of touch as well as 

incapable. Finally, there is a lack of strategic or visionary thinking in the council. None of the case studies 

seem to indicate that besides this new structure there is any movement away from the command and 
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control way of thinking even if there is significant possibility in the new program to do so (Chowdhury 

2008).  

C. Political and Institutional Environment  

It is difficult to gauge the importance of the environment from speaking to Bangladeshis. Those few I 

spoke with were only vaguely familiar with environmental issues, and government officials lamented the 

ǇǳōƭƛŎΩǎ lack of interest (Shameem 2010). Growth and development are priorities, but the link between 

development and conservation are poorly understood.  

The current administration is said to be supportive of the environment, but if budget allocations can 

used an indicator, then in Bangladesh, the environment falls low amongst national priories: Defense has 

an allocation 20 times larger, and the MoEF gets less than the Ministry of Youth Sports. The budget 

allocation of the Ministry of Environment and Forests ($33M of a total government of about $14.3B, or 

about 0.2%) is miniscule (Figure 20). The FD receives around 80% of total budget of the MoEF which 

amounts to about 26.4M annually for the FD as a whole. The Nishorgo Project receives some unspecified 

portion of that funding in addition to $1.3M per year for the five year project starting in 2005 from 

USAID(USAID/Bangladesh 2005). 

  

Figure 20 - MOEF in the Bangladesh Budget (Source: Bangladesh Ministry of Finance, !ǳǘƘƻǊΩǎ /ŀƭŎǳƭŀǘƛƻƴǎ) 

Given its jurisdiction, mission, technical capacity, and resource availability, the Nishorgo program within 

the FD of the MoEF seems to be the ideal institution to spearhead this non-traditional forestry 

management effort. 
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V. Why Shri mp Aquaculture has not Delivered   

With some understanding of who will be responsible for what needs to be done, we return now to the 

problem facing the Nishorgo Program.  As we noted before, if shrimp aquaculture holds such promise of 

export earnings and Bangladeshi farmers have taken to farming shrimp in large swathes, then one would 

expect the people in the surrounding area to have become more prosperous over time, and therefore 

less dependent on the forest. This in turn should have had prevented or slowed the degradation of the 

Sundarbans. However, as the figures in Table 1 attest to above, the Sundarbans have continued to 

degrade all the same. 

This section will highlight three reasons why shrimp aquaculture has not delivered on the promise of 

lowering poverty. First, as we have seen above, the productivity is too low. That is to say, the total 

reward (the size of the pie) is smaller than it could be. Second, a value chain analysis below will show 

that even taking the size of the pie as a given, the slices accrue unevenly to the various actors involved in 

production; parts of the chain where the most people are involved invariably receive the smallest 

portion of the profit. Finally, shrimp production itself has troubling impacts on the environment which 

are discussed below.  

A. Uneven Distribution of Employment and Wages  

1. Methodology  

To determine how to best intervene to improve the distribution of earnings from shrimp production, the 

Nishorgo Project could conduct a value chain analysis of the shrimp industry in Bangladesh. Such an 

analysis identifies the key actors and steps involved in the production of the final exportable shrimp 

product (Figure 21). The analysis might focuses on final markets, income distribution and governance 

along the chain (Kaplinsky and Morris 2001), but in the USAID methodology, the primary focus is on 

άƛŘŜƴǘƛŦȅƛƴƎ ŀƴŘ ŜȄǇƭƻǊƛƴƎ ǘƘŜ ǎǇŀŎŜǎ ǿƘŜǊŜ ǊŜǘǳǊƴ ƛǎ ƎŜƴŜǊŀǘŜŘΦ CǳǊǘƘŜǊΥ άǾŀƭǳŜ ŎƘŀƛƴ ŀƴŀƭȅǎƛs 

recognizes that various configurations of actors may influence capabilities, possess different levels of 

ōŀǊƎŀƛƴƛƴƎ ǇƻǿŜǊΣ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ŀŦŦŜŎǘ ƻǳǘŎƻƳŜǎ ŀƭƻƴƎ ǘƘŜ ǾŀƭǳŜ ŎƘŀƛƴέ (Campbell and Downing 

2008).  
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Figure 21 -- Value Chain Diagram (Souce: USAID) 

²Ƙŀǘ Ŧƻƭƭƻǿǎ ƛƴ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǎŜŎǘƛƻƴ ƛǎ ŀ άƭƛƎƘǘέ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǎƘǊƛƳǇ ǇǊƻŘǳŎǘƛƻƴ ǾŀƭǳŜ ŎƘŀƛƴΦ ¢ƘŜ 

word light is used for several reasons. First, there has not been any statistically representative sampling 

of the actors and prices upon which an ideal analysis would be based. Instead, this analysis relies on 

data and information from two secondary analyses of the shrimp value chain in Bangladesh, the first by 

USAID and a second by the World Bank, and augmented by observations and data collected from a field 

visit to the region by the author. Second, the following analysis will be focused on the pieces of the 

movement of the shrimp along the steps between larvae stage and export, the actors involved, costs of 

production, and the distribution of incomes. A full value chain analysis might include the flow of 

information along the chain, dissemination of technology, availability of credit, and so on. These 

additional areas of focus are not immediately relevant for the current purpose of uncovering possible 

points of intervention in the value chain by the Nishorgo project and are therefore omitted.   

2. Overview of  the Value Chain 

Reduced to its most basic, there are three significant steps to the of shrimp farming analogous to 

farming anything else. First, it is necessary to acquire the seed. In the case of shrimp, this means getting 

the shrimp larvae, called shrimp fry. Second, the fry needs to be grown out and then harvested. Finally, 

the harvest needs to be processed to become the final consumable good to be sold in retail stores or 

exported. Interactions between these stages are facilitated by intermediaries.   

 

Figure 22 ς Simplified Shrimp Value Chain 

Of course the chain is not so simple in reality. This picture becomes more complicated with the inclusion 

of various intermediaries of several sizes that have been consolidated into two single intermediary steps 
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in Figure 22.  Also, as we shall see below, not all shrimp production is the same and therefore the set of 

ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ Ŏƻǎǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ άƎǊƻǿƻǳǘ ŀƴŘ ƘŀǊǾŜǎǘέ ŀǊŜ ǉǳƛǘŜ ŘƛŦŦŜǊŜƴǘ between freshwater 

shrimp (golda) production and brackish water shrimp (bagda) production. CƛƴŀƭƭȅΣ ŀǎ ǿƛǘƘ ǘƘŜ άŎƻƭƭŜŎǘ 

shǊƛƳǇ ŦǊȅέ ǎǘŀƎŜ ŦƻǊ ŜȄŀƳǇƭŜΣ ǿƘƛŎƘ ƳƛƎƘǘ ƛƴŎƭǳŘŜ ǎƘǊƛƳǇ ƭŀǊǾŀŜ ƭƛǘŜǊŀƭƭȅ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ǿƛƭŘ ƻǊ 

those purchased from the hatcheries, different activities and actors all-together are consolidated into a 

single meta-activity.  Thus a more realistic value chain might look as in Figure 23, though even this figure 

does not include the input suppliers. 

  

Figure 23: Detailed Shrimp Value Chain (USAID/Bangladesh 2006) 

3. Main Actors: Employment and Returns   

In total, academic papers and multilateral institutions estimate that approximately 1.2 million people 

are directly employed in some portion of the chain above and some 4.8 million are indirectly related. 

The industry as a whole earned $380M in exports in 2005, which amount to 5% of the GDP (Ahmed, 

Demaine and Muir 2008). The remainder of the section will briefly look in turn at the four major 

activities that are included in the value chain as described in the simple chain above: fry collection, 

grow-out and harvest, process and export, and finally the role of intermediaries. The number of people 

employed in each step, as well as the costs, revenues, and profits are included where possible with the 

objective of identifying how earnings and employment are distributed along the chain.  






























































