
 
 
 

4 CSR 240-22.030 Appendix B:  The MRN-NEEM Model

Overview:  Integration of a top-down and a bottom-up model 
CRA International uses an integration of two distinct classes of models to simulate the 

market dynamics of the electricity sector within the broader U.S. economy: (1) a general 

equilibrium (or top-down) model and (2) an investment and technology decision-based linear 

programming (or bottom-up) model.  These classes of models, in general, are analyzed by 

employing two distinct modeling paradigms: top-down and bottom-up analysis.  The top-down 

models are the standard economic framework for analyzing economy-wide policies and are the 

most commonly used tool for assessing macroeconomic impacts.  In this modeling framework, 

an economy, including production sectors, final household demand, and government taxation and 

spending, is completely represented, so as to capture economy-wide relationships.  But most 

importantly, the model is based on rigorous microeconomic theoretical foundations.  Under 

(carbon) policy scenarios, all agents in the model respond to price changes (including changes in 

energy prices and products that utilize energy in their manufacture), and the inter-linkages within 

the model enable it to take into account a complete set of feedbacks within the economy.  The 

top-down models can also be easily expanded to include multiple regions linked by trade.  With 

such flexibilities, top-down models are suitable for simulating a wide variety of policies, such as 

the impact of energy policies, trade policies, public finance policies, and many other real world 

policies, to determine who wins and who loses.  The MRN model falls under this category.  

Bottom-up models, on the other hand, are used to find the choice of least-cost technology 

that satisfies a portfolio of policy measures.  These models involve a detailed characterization of 

one aspect of the economy.  In particular, models of the electricity sector constructed at the unit 

level with a menu of costs for current and future technologies are often employed to study the 

impact of environmental policies on this sector.  The NEEM model falls under this bottom-up 

category. 

The two approaches are very distinct in both model structure and their representation of 

the energy-economic system.  The top-down model’s representation of the economy is complete 

at a macro-level but lacks detail regarding specific technologies.  Specific technologies are best 

described from an engineering perspective, which general equilibrium models are unable to 

represent.  In the top-down model, an economic system is represented by production sectors 

 
























