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in prices in the local/Kolkata market will negatively impact the consumers. Figure 4.2 

illustrate the price increase from ܲ∗ to ்ܲ஺஼   with the cap on total harvest which is the 

TAC. 

 Even though the TAC policy can achieve the goal of reducing fish stock 

depletion, it can potentially increase the race for fish among efficient and inefficient 

fishers. Thus, we focus on a policy which can assign entitlements to each fisher in the 

group to secure their harvesting rights and to benefit the inefficient and efficient 

fishers simultaneously. Thus, in the next section we focus on proposing a TAC-ITQ 

policy for the two groups of fishers in the Digha setting and analyzing the welfare 

effects for industry participants.  

 

Post-TAC-ITQ condition: 

 Implementation of ITQs with a TAC will reduce the total catch owing to the 

presence of the TAC and reduce the race for fish as all the fishers in a group get rights 

to harvest a specific amount of fish for a given period of time. However, assigning 

entitlements for each fisher have a drawback to the efficient fishers.  

 
Figure 4.2: Price Fluctuation with the TAC Policy 
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The reason is even the efficient fishers have the ability to harvest more; the ITQs does 

not allow them to catch more due to the quota and leads to underutilize the capacity. 

The transferability of the quota addresses the drawback of underutilization of the 

capacity by efficient fishers. Allowing trade of quota between efficient and inefficient 

fishers will allow fishers to decide how much each fisher will participate in fishing. 

The decisions depend on the net benefit for each fisher by trading quota and the 

harvesting. In the Digha fishery, since trawlers and subsistence fishers target different 

species of fish, ITQs can be only traded within the group (i.e. subsistence fishers can 

only trade quota among subsistence fishers and trawlers can trade only among 

trawlers).  

Assumptions: 

 Each subsistence fisher gets a same proportion of TAC-S as the initial quota 

allocation-individual quota (ݓ௦). Similarly each trawler gets a same portion of 

TAC-T as the initial quota allocation (ݓ௧). 

 Maximum seasonal length is ௠ܶ௔௫ .  

 

 The profit function for a jth fisher following Matulich and Sever (1999) is (to 

show the effects of the ITQ policy, I specify the profit function explicitly in terms of 

quantity), 

Max ߨ௜௝ =  ௜ܲ
்஺஼ݍ௜௝ − ௜ܥܨܶ − ܿ௜ݍ௜௝ − పఫ́ݓ௜ݒ                                   (7)  

“i” implies the subsistence fisher group or trawler fisher group. ௜ܲ
்஺஼  is the price 

subsistence fisher/trawler fisher receives after the TAC-ITQ implementation. ݍ௜௝ is the 

quantity harvested by the each fisherman. ܿ௜ is the average variable cost of effort by a 

subsistence fisher/trawler (average variable cost of effort of a trawler fisher is less 

than the average variable cost of a subsistence fisher). ݒ௜ is the price of quota in the 
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subsistence fisher group/trawler fisher group. ݓపఫ́  is the amount of quota that is bought 

or sold out by a jth fisher in fisher group i. If the quota is purchased ݓపఫ́ > 0  and if the 

quota is sold out ݓపఫ́ < 0 .  This implies purchasing of quota negatively affects the 

profits and selling of quota positively affects the profits. The constraint for quantity 

harvest is, ݍ௜௝ = ௜ݓ + పఫ́ݓ . This implies, the quantity harvest should be less than or 

equal to the sum of initial quota allocation and the purchased/sold quota.  

 Fishers maximize the profit with respect to quantity and it gives, 

Max ߨ௜௝ =  ௜ܲ
்஺஼ݍ௜௝ − ௜ܥܨܶ − ܿ௜ݍ௜௝ − పఫ́ݓ௜ݒ  

I replace ݓపఫ́  with (ݍ௜௝  (௜ݓ−

Max ߨ௜௝ =  ௜ܲ
்஺஼ݍ௜௝ − ௜ܥܨܶ − ܿ௜ݍ௜௝ − ௜௝ݍ௜൫ݒ −  ௜൯                     (8)ݓ

௜௝ߨ∆
௜௝ݍ∆

= ௜ܲ
்஺஼ − ܿ௜ − ௜ݒ = 0  

௜ܲ
்஺஼ − ܿ௜௞ =  ௜                                            (8a)ݒ

Note: the quota is tradable only within the group since two groups target different 

species. Thus ܿ௜௞ is the marginal cost where “i” represents the subsistence and trawler 

fisher group and “k” represents the efficient and inefficient fishers within a group. 

Here, ௜ܲ
்஺஼ − ܿ௜௞ =  ௜ implies fishers participate in the harvesting if the marginalݒ

benefit from fishing is greater than or equal to the market price of quota. Thus, 

allowing trading of quota is an efficient way of managing the fishing efforts by the 

fishers (inefficient fishers can sell the quota and reduce their fishing efforts while 

efficient fishers can get the maximum advantage by harvesting to their full capacity 

by buying the quota). 
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4.4 Results and Conclusion 

Given the constraints and context of Digha setting, TAC with an ITQ could be 

a better fit since the subsistence fishers are already in a greater competition to harvest 

intensively. ITQs with TAC will tackle both issues of depletion of fish stock and the 

competition among fishers. Thus, the TAC-ITQ policy will achieve the government 

objective of improving the efficiency of fishery industry in Digha area. In other words 

TAC-ITQ provides a solution to manage fisheries in developing nations by reducing 

the environmental damages associated with over fishing, which would improve social 

welfare. 

If the TAC on trawlers reduces the by-catch, assigning two TACs for both 

groups is the best way to manage two segments of the market. Also the reduction in 

the by-catch would allow relaxing the TAC on subsistence fishers once the target 

stock of the subsistence fishers reach the level corresponds to sustainable yield level. 

If the TAC-T is not large enough to reduce the by-catch, there should be a different 

policy implication to reduce the by-catch by trawlers.  

The TAC with ITQs policy will also impact the prices middlemen offer to the 

fishers and the prices middlemen receive in the local/Kolkata market as well. Thus, it 

is important to evaluate the impact of the policy in terms of all industry participants 

while resolving the problem of stock depletion and competitive pressures of fishers. 

Also it is important to compare the rents for industry participants before and after the 

policy implementation. Even though the policy achieves its goals, the individuals who 

have been better off without the policy might be worse off after implementing the 

policy. Also compared to the status quo, the rents of the individuals might be reduced 

after the implementation of the policy, even though the policy achieves its goals (i.e. 
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if the TAC for subsistence fishers is very low since the stock for low value fish is 

more depleted due to the by-catch, TAC might worsen the poor fishers).  

 

4.5 Challenges of Implementing the Policies and Suggestions 

 As discussed in previous chapters, results of the welfare analysis for industry 

participants is not sufficient to decide if the policy is feasible to implement in the 

specific setting. There are issues related to each setting. One issue is not having 

accurate data on historical catches and prices which is important to design TAC and 

ITQs. Second major issue is lack of resources, political instability and inappropriate 

institutional arrangements in developing countries to implement the policy and 

monitoring to see if the policy works in the setting. However, this model makes a case 

for implementing the TAC-ITQ policy among fishermen to see how this enables 

policy makers and researchers to carry out an informed cost benefit analysis in the 

developing country fisheries sector.  
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APPENDIX A 

 
Fish species and total catch by trawlers (GN), motor boat (OM) 

and row boat (NM) fishers 
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APPENDIX B 

Questionnaire 
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