


8. APPENDIX - CGE Model Description

Table A1. CGE Model Parametersa
	Parameters
	Description 


	Elasticities 
	

	
	Substitution between factors (capital-labour bundle, hardwood stumpage, and softwood stumpage) within the second nest of the production function 

	
	Substitution between factors (capital and labour) within the third nest of the production function

	
	CET substitution between domestic market and the export market

	
	Arrington substation between domestic commodities and imported commodities

	
	

	Share parameters
	

	
	Share parameter for capital-labour bundle in the second nest of the production function 

	
	Share parameter for hardwood stumpage in the second nest of the production function 

	
	Share parameter for softwood stumpage in the second nest of the production function

	
	Share parameter for the third nest of the production function the third nest 

	
	Share parameter of the CET function and the destination of domestically produced commodities

	
	Share parameter of the Arrington function

	
	

	Efficiency parameters
	

	
	Efficiency parameter for the factors of production (stumpage-capital-labour) in the first nest of the production function.

	
	Efficiency parameter for the factors of production (capital-labour bundle, hardwood stumpage, and softwood stumpage) in the second nest of the production function. 

	
	Efficiency parameter for the factors of production (capital and labour) in the third nest of the production function.

	
	efficiency parameter in the Arrington function 

	
	Shift parameter in the CET function  

	
	

	Tax rates
	

	tci
	Tax rate on commodities consumed by the households

	tki
	Tax rate on capital 

	tli
	Tax rate on labour 

	tY
	Tax rate on household income

	Tmi
	Tariff rate on imported commodities 

	
	

	Others
	

	
	Power in the nested ELES household utility function 

	
	Cobb-Douglass power in the government’s capital demand function 

	
	Cobb-Douglass power in the government’s labour demand function

	
	Cobb-Douglass power in the government’s commodity demand function

	
	Cobb-Douglass power in the bank’s commodity demand function 

	Trep
	Replacement rate 

	ioi,j
	Technical coefficient of intermediate input

	
	Philips curve parameter  

	
	Households subsistence consumption level 

	mps 
	Households marginal propensity to save 

	
	

	Growth rates 
	

	GRL
	Growth rate of labour 

	
	Initial real rate of return   

	a i and j indicate sector (1…27) specific values.   
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	Variables
	Description
	
	Variables
	Description

	Production block 
	
	
	Investment block
	

	WKLi,t 
	Stumpage-capital-labour bundle  
	
	St
	Total saving 

	KLi,t
	Capital-labour bundle 
	
	SFt
	Forging savings

	THi,t
	Hardwood stumpage demand
	
	SGt
	Government’s savings 

	TSi,t
	Softwood stumpage demand 
	
	Ii,t
	Investment demand 

	Ki,t
	Capital demand
	
	
	

	Li,t
	Labour demand               
	
	Trade block 
	

	Xi,t
	Domestic sales of composition commodities
	
	Ei,t
	exports of commodities 

	XDi,t
	Domestic produced of commodities (outputs) 
	
	Mi,t
	Imports of commodities  

	XDDi,t
	Domestically produced commodities sold to the domestic market 
	
	PEi,t
	Domestic price of exports 

	PWKLi,t
	Price of stumpage-capital-labour bundle 
	
	PMi,t
	Domestic price of imports 

	PKLi,t
	Price of capital-labour bundle 
	
	ERt
	Exchange rate 

	PTHt
	Price of hardwood stumpage 
	
	
	

	PTSt
	Price of softwood stumpage   
	
	Government block 
	

	PKt
	Price of capital (rent) 
	
	LGt
	Government’s demand for labour 

	PLt
	Price of labour (wages) 
	
	KGt
	Government’s demand for capital 

	Pi,t
	Price of composite commodities 
	
	GCi,t
	Government’s demand for commodities 

	PDi,t
	Price of domestically produced commodities  
	
	TAXRt
	Total taxes 

	PDDi,t
	Price of domestically produced commodities sold to the domestic 
	
	TRFt
	Total transfer from the government to the household

	
	market
	
	TROt
	Other transfers from the government to the household

	Household block 
	
	
	UNEMPt 
	economy wide unemployment 

	Yt
	Household’s income 
	
	
	

	CBUDt
	Household’s expenditure 
	
	Dynamic Variables 
	

	Ct
	Household’s demand for commodities 
	
	GRSSt
	Growth rate of softwood stumpage 

	PCINDEXt 
	Consumer price index 
	
	GRHSt
	Growth rate of hardwood stumpage 

	
	
	
	RRRt
	Real rate of return 

	Factor supply 
	
	
	
	

	LSt
	Labour supply (endowment) 
	
	
	

	KSt
	Capital supply (endowment) 
	
	
	

	TSSt
	Softwood stumpage supply (endowment)
	
	
	

	THSt
	Hardwood stumpage supply (endowment)
	
	
	


Table A2. CGE Model Variablesa
a t indicates a time period (2015-95). 



Table A3. CGE Model Equations
	Equations 
	
	Description   

	Production block 
	
	

	
	EQ 1.1
	Firms’ demand for stumpage-capital-labour bundle (1st nest) 


	

	EQ 1.2
	Firms’ zero profit condition (1st nest) 


	



	EQ 1.3
	Firms’ demand for capital-labour bundle 

	


	EQ 1.4
	Firms’ demand for hardwood stumpage (2nd nest) 

	

	EQ 1.5
	Firms’ demand for softwood stumpage (2nd nest) 

	

	EQ 1.6
	Firms’ zero profit condition (2nd nest) 

	

	EQ 1.7
	Firms’ demand for capital (3rd nest) 

	


	EQ 1.8
	Firms’ demand for labour (3rd nest) 

	

	EQ 1.9
	Firms’ zero profit condition (3rd nest) 



Table A3 continued… 
	Equations 
	
	Description   

	Household block 
	
	

	
	EQ 2.1
	Household’s income 

	
	EQ 2.2
	Household’s saving 

	

	EQ 2.3
	Household’s consumption expenditure 

	

	EQ 2.4
	Households’ demand for commodities 

	

	EQ 2.5
	Philips wage curve 

	

	EQ 2.6
	Consumer price index 

	Saving and investment block 
	
	

	

	EQ 3.1
	Total savings 

	

	EQ 3.2
	Demand for investment 

	Government block 
	
	

	
	EQ 4.1
	Government’s demand for consumption 

	
	EQ 4.2
	Government’s demand for capital 

	
	EQ 4.3
	Government’s demand for labour 

	
	EQ 4.4
	Government’s revenue (total taxes)  

	
	EQ 4.5
	Total transfers from the government to the household  





Table A3 continued… 
	Equations 
	
	Description   

	International trade 
	
	

	

	EQ 5.1
	CET function for selling output to the international market

	
	EQ 5.2
	CET function for selling output to the domestic market  

	
	EQ 5.3
	Zero profit condition for the CET function 

	
	EQ 5.4
	Armington function for demand of imports into the domestic economy 

	
	EQ 5.5
	Armington function for demand of locally produced goods within the local economy

	
	EQ 5.6
	Zero profit condition for the Armington function 

	
	EQ 5.7
	Price of imports  

	
	EQ 5.8
	Price of exports 

	

	EQ 5.9
	Zero profit condition for international trade 

	Market clearing 
	
	

	
	EQ 6.1
	Market clearing for output

	
	EQ 6.2
	Market clearing for softwood stumpage 

	
	EQ 6.3
	Market clearing for hardwood stumpage 

	
	EQ 6.4
	Market clearing for capital 

	
	EQ 6.5
	Market clearing for labour 


Table A3 continued… 
	Equations 
	
	Description   

	Market closures 
	
	

	
	EQ 7.1
	Exogenously fix labour supply 

	
	EQ 7.2
	Exogenously fix capitula supply

	
	EQ 7.3
	Exogenously fix softwood stumpage supply

	
	EQ 7.4
	Exogenously fix hardwood stumpage supply

	
	EQ 7.5
	Exogenously fix government saving 

	
	EQ 7.6
	Exogenously fix government saving

	
	EQ 7.7
	Fix price of labour (wages) for the numeraire

	Dynamic growth pathways
	
	

	
	EQ 8.1
	Exogenously fixing the labour supply growth path  

	
	EQ 8.2
	Real rate of return  

	
	EQ 8.3
	Exogenously fixing the capital supply growth path  

	
	EQ 8.4
	Exogenously fixing the softwood stumpage supply growth path  

	
	EQ 8.5
	Exogenously fixing the hardwood stumpage supply growth path  
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