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Abstract: 
Greenhouse gas emission abatement is an important 

issue at the center of attention worldwide with the aim of 

achieving sustainable economic growth. One of the 

policies put forward in this area is to subsidize 

investment in research and development and to levy tax 

on fossil fuels in order to make appropriate technical 

changes to reduce greenhouse gas emissions. The 

present paper determines the subsidy rate for investment 

in research and development to double it with using a 

computable general equilibrium model. It considers in 

the first scenarios subsidy payment for investment and in 

the second scenarios subsidy payment along with, the 

taxation of fossil fuel consumption. It then examines the 

economic, welfare and environmental impacts of these 

policies. The results of modeling and calibration show 

that in the first scenario, the subsidy rate for investment 

in research and development is 9.4% and in the second 

scenario it is 9. 1%. Meanwhile, the tax rate for fossil 

fuels in the second scenario is 2.5%. The results indicate 

a reduction in welfare in both scenarios, regardless of 

the social gains of reducing emissions. The results also 

show that both the energy tax policy, and research and 

development subsidy policy is able to reduce energy 

consumption and air pollution. 

 
Keywords: Taxation, Energy, Subsidies, R & D, CGE 

Model. 
JEL: Q54, Q55, Q32. 
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2. Supper Factor 

3. Advalorem Tax 

4. Constant Elasticity of Transformation (CET)  
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1. Social Accounting Matrix  

2. Knowledge -Intensive 
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3. Mathematical Programming System for General 

Equilibrium Model  
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Bramoullé, Y. & Olson, L. J. (2005). 

“Allocation of Pollution Abatement under 

Learning by Doing”. Journal of Public 

Economics, 89, 1935-1960. 

Fischer, C. & Newell, R. (2008). 

“Environmental and Technology Policies 

for Climate Mitigation”. Journal of 

Environmental Economics and 

Management, 55, 142-162. 

Gerlagh, R. & Van Der Zwaan, R. (2006). 

“Options and Instruments for a Deep Cut 

in CO2 Emissions: Carbon Dioxide 

Capture or Renewables, Taxes or 

Subsidies?”. The Energy Journal, 27(3), 

25-48.  

Goulder, L. H. &  Mathai, K. (2000). 

“Optimal CO2 Abatement in the 

Presence of Induced Technological 

Change”. Journal of Environmental 

Economics and Management, 39, 1-38. 

Heggedal, T. R. & Jacobsen, K. (2011). 

“Timing of Innovation Policies when 

Carbon Emissions are Restricted: an 

Applied General Equilibrium Analysis”. 

Resource and Energy Economics, 33, 

913-937.  

Klaassen, G., Miketa, S., Larsen, K. & 

Sundqvist, T. (2005). “The Impact of 



46               �&�'� (��% :)���*�� � &��.1� &4 �,U &%"��� K��$<  �*
5!X /��0 #���� +���"� �
 &$�5< 	 @�AB< �
 +�"?* ...  

 

R&D on Innovation for Wind Energy in 

Denmark, Germany and the United 

Kingdom”. Ecological Economics, 54, 

227-240.  

Kverndok, S., Rosendahl, K. & Rutherford, T. 

(2004). “Climate Policies and Induced 

Technological Change: Which to Choose, 

the Carrot or the Stick?”. Environmental 

and Resource Economics, 27, 21–41. 

Lim, J. S. & Kim, G. K. (2012). 

“Combining Carbon Tax and R&D 

Subsidy for Climate Change Mitigation”. 

Energy Economics, 34, 496-502.  

Majdzadeh Tabatabaei, Sh., Hadian, E., 

Marzban, H. & Zibaei, M. (2017). 

“Economic, Welfare and Environmental 

Impact of Feed in Tariff Policy: A Case 

Study in Iran”. Energy Policy, 102, 164-

169. 

Marshal, A. (1920). “Principeies of 

Economics”. London, Macmillan.  

Popp, D., Newell, R. G., Jaffe, A. B. (2010). 

“Energy, the Environment, and 

Technological Change”. Handbook of the 

Economics of Innovation, II, 873-935. 

Rutherford, T. F. (2005). “The Role of 

Carbon Taxes and R&D Subsidies in 

Climate Policy”. International Energy 

Work Shop Kyoto Japan. 

Schneider, S. & Goulder, L. (1997). 

“Commentary: Achieving Low-Cost 

Emissions Targets”. Nature, 389, 13-14. 
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