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Appendix 1

Derivation of the value added 
multiplier Mv 

By total differentiating simultaneous equations (1) – (8), we obtain

We first derive dY/dX1 ,which measures the change in GDP (dY) caused by a one-unit 
change in commercial aquaculture’s output (dX1 = 1). 

Using equations (A.6) and (A.8) to replace dC, we obtain

Using equations (A.3), (A.4) and (A.5) to replace dV1 and dV2, we obtain

Assume that the change in commercial aquaculture’s production (i.e. dX1) does not 
affect government’s consumption of the ROE’s products (i.e. dG2 = 0) and the net 
export of the ROE’s products (dN2 = 0). Then equation (A.2) can be reduced to

Substituting equation (A.9) and (A.10) into (A.2’), we obtain
which can be rearranged into

We now derive the value added multiplier Mv = dY/dV1, which measures the change 

in GDP (dY) that corresponds to a one-unit change in aquaculture’s value added  
(dV1 = 1). 
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Appendix 2

Derivation of the employment 
multiplier Me

The employment multiplier Me = dEtotal/dEca

 measures the change in total employment 
for the entire economy (dEtotal) that corresponds to a one-unit change in commercial 
aquaculture’s employment (dEca = 1).

Let 

denote GDP per worker. 

Let 

denotes output per worker for commercial aquaculture. 
Assume etotal and eca are constant; then we obtain

where YV /1=ϖ  measures the share of commercial aquaculture’s value added in GDP; 
and 	 measures the share of commercial aquaculture employment in total 
employment. 
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Appendix 3

Derivation of the labour income 
multiplier Mw

The labour income multiplier 		  measures the change in total 
labour income for the entire economy 	 that corresponds to a one-unit change 
in commercial aquaculture’s labour income 

Let 

denote the share of labour income in GDP. 

Let 

denotes the share of labour income in value added for commercial aquaculture. 
Assume ltotal and lca are constant; then we obtain the following.

where  measures the share of commercial aquaculture’s value added in GDP 

and  measures the share of commercial aquaculture labour income in 
total labour income. 
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Appendix 4

Derivation of the tax multiplier Mt 

The tax multiplier 		   measures the change in total tax revenues for the 
entire economy	  that corresponds to a one-unit change in commercial 
aquaculture’s tax payment 

Let 

denote the share of tax revenues in GDP. 

Let 

denotes the share of tax payments in value added for commercial aquaculture. 
Assume ttotal and tca are constant; then we obtain the following:

where YV /1=ϖ  measures the share of commercial aquaculture’s value added in GDP; 
and 	 measure the share of commercial aquaculture’s tax payments 
relative to the total tax revenues for the entire economy. 
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Appendix 5

Data template

The following is a template of data needed for assessing commercial aquaculture’s 
contribution to economic growth, poverty alleviation and food security.

p
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Data template (continued)






