Appendix 7: Socio-economic impact assessment model equations
a. Quota allocation to harvest sectors

Let the global TAC in a country (Namibia or South Africa) be Q, then this quota is divided between the trawlers and longliners in the following manner,
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A7.1
where t is the proportion of Q that is allocated to the trawlers, and (1-t) to the longliners.  Hence tQ, and (1-t)Q are the quota allocations to trawlers and longliners, respectively.

The allocation to trawlers can further be split into allocations to inshore and deepsea trawlers in the case of South Africa, and, wet and freezer trawlers in the case of Namibia:
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A7.2
where i is the proportion of tQ that is allocated to the inshore (or wetfish), and (1-i) to the allocation to deepsea (or freezer) trawlers.   

Similarly, the allocation to line sector is further split into allocations to longlines and handlines in the case of South Africa:
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A7.3
where l is the proportion of (1-t)Q that is allocated to the longliners, and (1-l) to the handliners.  

b. Revenue to harvest sectors

The revenue to the trawl sector Rtr is given by,
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A7.4
where Ptrin and Ptrds are the ex vessel price per tonne of hake landed by the inshore (wet) and deepsea (freezer) trawl fleets, respectively.  

Similarly, the revenue to the line sector Rll can be expressed as,
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A7.5
where Plp and Phl denote the price per tonne received by longlines and handlines, respectively.

Therefore total harvest sector revenue is TR= Rtr + Rll. 

c. Cost to harvest sectors

The cost to the trawl sector, Ctr, is made up of the sector’s payment to related businesses and labour cost (or income to employees).
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A7.6
where ctrinb and ctrinl denote the cost of inputs and labour, respectively, to harvest a tonne incurred by inshore. The equivalent parameters for the deepsea trawl fleet are ctrdsb and ctrdsl. 

The cost to the longline sector, Cll, is made up of the sector’s payment to related businesses and labour cost (or income to employees).
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A7.7
where ctrllb and ctrlll denote the cost of inputs and labour, respectively, to harvest a tonne incurred by inshore. The equivalent parameters for the deepsea trawl fleet are ctrhlb and ctrhll. 

d. Quota allocation to post-harvest sectors

The allocation to inshore (wetfish) trawlers is distributed domestically or exported according to the following equations:
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A7.8
where din is the proportion of tQ that is distributed domestically and (1-din) is the proportion exported. 

Next, the allocation for domestic use is split into fresh and processed hake as expressed in the equation below,
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A7.9
where find is the proportion of the allocation that is sold fresh.

The proportion of the allocation of inshore quota for export is split into fresh and processed as expressed below,
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A7.10
where fine is the proportion of the allocation that is exported.

The allocation to the deepsea (freezer) trawlers is distributed domestically or exported according to the equation:
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where dds denotes the proportion of the deepsea quota that is distributed domestically and (1- dds) is the proportion that is exported.

The deepsea allocation for domestic use is split into fresh and processed hake as expressed in the equation below,
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A7.12
where fdsd is the proportion of the allocation that is sold fresh and (1-fdsd) denotes the proportion that is exported.

The proportion of the allocation of inshore quota for export is split into fresh and processed as expressed below,
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A7.13
where fdse is the proportion of the allocation that is exported.

The quota allocated to longlines is distributed domestically or exported according to the equation:
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where dll is the proportion of the  quota which is distributed domestically and (1- dll) is the proportion exported.  

The deepsea allocation for domestic use is split into fresh and processed hake as expressed in the equation below,
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where flld is the proportion of the allocation that is sold fresh and (1-flld) denotes the proportion that is exported.

The proportion of the allocation of inshore quota for export is split into fresh and processed as expressed below,
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where flle is the proportion of the allocation that is exported.

Similarly, the quota allocated to handlines is distributed domestically or exported according to the equation:
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A7.17
where dhl is the proportion of the  quota which is distributed domestically and (1- dhl) is the proportion exported.  

The handline allocation for domestic use is split into fresh and processed hake as expressed in the equation below,
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where fhld is the proportion of the allocation that is sold fresh and (1-fhld) denotes the proportion that is exported.

The proportion of the allocation of inshore quota for export is split into fresh and processed as expressed below,


[image: image19.wmf]Q

t

l

d

f

Q

t

l

d

f

Q

t

l

d

hl

hle

hl

hle

hl

)

1

)(

1

)(

1

)(

1

(

)

1

)(

1

)(

1

(

)

1

)(

1

)(

1

(

-

-

-

-

+

-

-

-

=

-

-

-


A7.19
where fhle is the proportion of the allocation that is exported.

e. Revenue to post-harvest sector

Revenue from inshore trawl sold in the domestic market (Rind) is given by 
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A7.20
where pfind and ppind are the domestic price per tonne of inshore fresh and processed hake, respectively.

Revenue from inshore trawl sold in the export market (Rinfe) is given by 
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A7.21
where pfine and ppine are the export price per tonne of inshore fresh and processed hake, respectively.

Revenue from deepsea trawl sold in the domestic market (Rdsd) is given by 
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A7.22
where pfdsd and ppdsd are the export price per tonne of deepsea fresh and processed hake, respectively.

Revenue from deepsea trawl sold in the export market (Rdspe) is given by 
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A7.23
where pfdse and ppdse are the export price per tonne of deepsea fresh and processed hake, respectively.

Revenue from longline sold in the domestic market (Rlld) is given by 
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where pflld and pplld are the domestic price per tonne of deepsea fresh and processed hake, respectively.

Revenue from longline sold in the export market (Rlle) is given by 
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A7.25
where pflld and pplld are the export price per tonne of deepsea fresh and processed hake, respectively.

Revenue from handline sold fresh in the domestic market (Rhld) is given by 
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A7.26
where pfhld and pphld are the domestic price per tonne of deepsea fresh and processed hake, respectively.

Revenue from handline sold in the export market (Rhle) is given by 
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A7.27
where pfhle and pphle are the export price per tonne of deepsea fresh and processed hake, respectively.

Therefore total post-harvest revenue from the trawl fleet is
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A7.28
And from the long/handline fleet is
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A7.29
Finally, the total post-harvest revenue for the two fleets is
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A7.30
f. Cost to post-harvest sector

Similar to the treatment under the section on cost to the harvest sector, cost functions for the different sectors can be developed based on the amounts paid to related business and the income paid to employees. 
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