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in prices in the local/Kolkata market will negatively impact the consumers. Figure 4.2
illustrate the price increase from P*to PTA¢ 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-1TQ
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.

Aggregate

f:lli-!zl_’, i Bich

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:
e Each subsistence fisher gets a same proportion of TAC-S as the initial quota
allocation-individual quota (wg). Similarly each trawler gets a same portion of
TAC-T as the initial quota allocation (w,).

e Maximum seasonal length is T, 4.

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

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

quantity),
Max T[i]' = Pl'TAqu]' —TFCL _Ciqij _inl] (7)
“i” implies the subsistence fisher group or trawler fisher group. P;"4¢ is the price

subsistence fisher/trawler fisher receives after the TAC-ITQ implementation. g;; is the
quantity harvested by the each fisherman. c; 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). v; is the price of quota in the
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subsistence fisher group/trawler fisher group. w,, is the amount of quota that is bought
or sold out by a j" fisher in fisher group i. If the quota is purchased w;, >0 and if the
quota is sold out wy, < 0. This implies purchasing of quota negatively affects the
profits and selling of quota positively affects the profits. The constraint for quantity
harvest is, q;; = w; + w,,. 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,
TAC

MaX?Ti]' = Pl Qij_TFCi_CiQij_UiWU

I replace w, with (q;; — w;)

Max m;; = P;"q;; — TFC; — c;qi — vi(qij — wy) (8)
ATt
U= pTAC _ ¢y =0
AQij
P — cye = v (82)

Note: the quota is tradable only within the group since two groups target different
species. Thus c; 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, P,"4¢ — c;,, = v; implies fishers participate in the harvesting if the marginal
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

DIGHA Survey — January 2016

Introduce ourselves and read out consent form to the respondent

Name of Interviewer:

A.General Information:

Darte of Interview:

b: What o5 yonar msmmes?, ' o i e e e e R R

I

Wihat 15 your age? coocoonoiocanmen s pnn i i

3.  How many years of schooling have vou completed? ... ...

4. How many family members do you have? ...

5. Are you the head of the household?

[[] Yes(1)

[] Ne ()

6. How many eamners are there in your family? ...

Are you the primary earner?

8. What 15 vour marital status?

[Cvesy [ Moy

[ IMaried [ ] Single

9. If you are mamed, how many children do you hawe? ______

O Child 1
10. Which of your children are involved in subsistence fishing?

O Child 2

D Child 3

O Child 4

Please use the FIVE-POINT LIKERT SCALE shown below to answer the question 11 and 12.
Extremely unlikely; Unlikely; Netther likely nor unlikely; Likely; Extremely likely

Extremely | Unlikely | Nesther | Likely | Extremely
unlikely likely nor likely
nnlikely
11. In your opinion how likely are Child 1
your children to practice 0 O n M a
subsistence fishing when they Child 2
grow up if they are not already a o n Ll L] u
part of it? Child 3
| O | | O
Child 4
O O | | |
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Extremely | Unlikely | Neither Likely | Extremely
uvnlikely likely nor likely
unlikely
12. In vour opinion. how likelyare | Child 1 O | | | |
your children to continue
practicing subsistence fishing if | Child 2 ad O O O O
they are already part of if?
Child 3 O O (| (| (|
Child 4 U ] [ L L
13. De you have a mobile phone? O Yes (1) O Ne@
14 How many years have youbeen fishang? . ...
15. Please tell us about your fishing experience.
16. Apart from fishing what |Job A
type of second job do you
do during the fishing i
season? Idon’t have a second
job

If vou do not have a second job skip to question no. 18

67

17. If you have a second job, how many hours a week do you spend at this second job? Try to be as
accurate as possible.
(Skip to guestion no. 19)
18. If you don’t have a second job, what are the reasons for your decision?
(Rate from 1 to 5 with 1 representing most important reason and 5 least important)
1 2 3 4 5
i You are happy with vour earnings from fishing and don’t need
another job. o 0 [0 0 o
ii. | There are lack of opportunities to earn additional income. O O 0O lo (o
iil. | You don’t have additional skills needed to do any other job. n O 0O o (O
iv. | Fishing makes you too tired to engage in other activities for
additional income. O O O [0 [0
v. | Fishing is your way of life — you don’t want to do any other job O O (O 1O |o

Are there any other reasons we have not mentioned? Please specify
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B. Income/Earnings/Savings/Labor Supply questions:

19. When there are no problems or obstacles:

{(Comment space if respondent unable/ unwilling to answer.)
i. | Do youhave a daily harvest

target? O Yes(l) T MofD) oo i
ii. | Do youhave a daily earnings

target? L Wes () 0] No®) coeeic oo
iii. | Do you have a weekly harvest

target? O ¥eaqt) [ Nofl) oo
iv. | Do you have a weekly earnings

target? O Yes¢l) O No(0) oo

If your answer is “No™ to above guestions skip to guestion no. 27.

v,

23.

When there are no problems or obstacles:

What is your daily harvest target? | |
What is your daily eamings target? | |
What 15 your weekly harvest target? | |
What 15 your weekly earnings target? | |

If you have a weekly target. how many days on average does it take for you to reach the weekly target
when there are no problems?

If you have a target, how do you set the target?
I;‘ Individually for yourself

Jointly in consultation with other fishing

partners
Other (please specify)
L1
What do you do if you reach your weekly You stop fishing for the week and take a
target earlier than expected? O | couple of days break

0 Nothing: You keep fishing as usupal (no
change in fishing days)

Other (please specify)

24, What type of problems do you face in achieving your weekly target? .. ...




When the fishery is open?

Does your daily harvest target remain the same the

entire time? [0 Yes(l) [J No(D)
ii. | Does yvour daily earnings target remain the same the
entire time? O Yes(l) O No(D)
iii. | Does your weekly harvest target remain the same
the entire time? [0 Yes(l) O No(0)
iv. | Does your weekly earnings target remain the same
the entire time? O Yes(l) [] No(0)
26. If your target does not remain same and changes L High at the beginning of the season and
during the fishing season 15 it. then falls during the course of the season
n | Low at the begging of the season and then
rises durmg the course of the season
| Other (please specify)
27. Onan average how many howrs do you spend in the sea per fishing tnp when there are no obstacles or
problems?
28. How manv days a week do you go fishing on average when there are no obstacles or problems?
29. When the fishery is cpen when there are no problems?
(i) How much do you eamn daily on average? o
(if) How nmich do you earn weekly on average? ..o
30. How much do you earn weekly on average when fishery is closed (April to June)?
31. Do youhave a job when the fishing season is closed? [ Yes (1) [ No (0)
32. When the fishery 15 open?
i.  What proportion of your daily earnings are yvou able to save on average? ...
ii. What proportion of your weekly earnings are you able to save onaverage? ...
33. What do you save money

days without werk: (say, becanse of bad weather)

for? (matk all that apply) T

for drinking water

children’s wedding

for expenses during the months when I don’t fish

health expenses

children’s education

home repairs

OOCICOOICIOO

other (please specify)




34, Where do you save your () | With relative () | With local self-help group
weekly earning? (mark all 7 T
that apply) O | with local NGO [ Sl e
O St e nicash O In a bank account
'Q Other (please specify):
35. Do wouown your own boat? O Yes (1) [ Ne (0)

If your answer is “No™ skip to gquestion no. 37

36. If you own your boat,

i. | How many people do you hire to go with you on a fishing trip
when there are no problems?

ii. | Ifthe same people don't go with you how | (7) | Daily () | Weekdy
frequently do vou change fishing partners = - =
S Rt s () | Monthly () Same people Go with me
() |Can'tsay
iil. | What are the different fishing related O insurance C‘} kerosene for the boats
i 2
et el ] sty O government O association fees
fees
() | Wage for hired () | Food expenses
crew
O get and fishing O boat repair
gEar TEpAir
O Other (Please specify):

Skip to guestion no. 18

37. Ifwyou don’t own your own boat,

i What are your daily fishing related expenses?

ii. How frequently do you change fishing partnersper ... ... .
fishing season?

38. How many fishing days do you tend to lose per month on average if any owing to bad weather?

39. How do you make up for income loss from lost fishing days (marlk all that apply)?

O You hire more people for your boat (_‘:J You seek alternative employment
opportunity to make up for income loss
O You try to fish in different and/or omltsple O You increase number of fishing days per
locations week
O Go fishing on a holiday'rest day (like O You do nothing: keep fishing days as usual,
Sunday) you do not change vour fishing
behaviorhours
O You borrow money te meet expenses O You fish longer on any given day
() | Other? (Please specify):
On

40. average what is the daily value of catches? ... ...



41.

43.
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Has your average daily value of catch m the last 5[] Increased O Decreased
years (Matk any one) ;

Ll Stayed the same U Not sure

If you have been fishing for at least 5 years, have O I don’t face any competition from others

you been facing more competition now than you

faced in the last 5 vears? (mark all that apply) O from other fishermen

O from larger trawlers

How likely are you to join the large fishing companies who fish with bigzer boats?

O Extremelyunlikely

[1 Unlikely

O Neither likely nor unlikely
O Likely

(] Extremely Likely

C.Climate Change Water Pollution/Environment related guestions:

44 How concerned are vou about the problem of climate change/water pollution?

45.

46.

47.

U Notat all concerned
Slightly concerned
Somewhat concerned
Moderately concerned

Extremely concerned

O 0O oo o

I am not aware of climate change

To what extent has climate change/water pollution made it difficult for vou to fish?

Meither difficult nor not

difficult O Easy [ VeryEasy

O Very difficunlt O Difficult O

If response to Question #45 15 (1) or (i), have you been fishing longer per trip this year than you were
fishing in the last 5 vears?

[ Yes O No 0O Unsure

What tvpe of infrastructure do vou have on your boats to preserve the fish that vou catch?
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49,

72

Do you think some species you nsed to catch are not available within the 10 mile range you fish in?
Can vou elaborate?

What kind of precautions have you taken against bad weather (mark all that apply)

; _— I have purchased a wireless GPS tracker that I
O I have bounght life insurance for myself O b i s s sl

O I only hire pecple for my boat who O

Einos BEs it I have bought insurance for my boat

C} I have taken no precantions O I have gotten a bigger boat

O Orther (please specify):

How much msurance premivzm do you pay?
i.  For yourself:
ii. For yourboat:

iii. I don’tpayany insurance preminm:



