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Enova SF is owned by the 

Ministry of Petroleum and Energy 

Financed by the Energy Fund 

Quantified energy targets  

Freedom in program design 

60 employees, located in Trondheim 

Institute for Energy Technology 

Independent foundation established in 1948 

Contract Research 

600 employees (Kjeller and Halden) 
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Project structure 

Development of technologies 
Use of energy carriers 

Regional and national level 
TIMES  

National Macro models 
(MSG, MODAG) 

Multiregional  SCGE model  
Local model (PANDA) 

2. Hybrid models 

Energy-Economy models (Hourcade et al 2006) 
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Linking - Top down 

Bottom up 
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Top down models 

Bottom up 

Å Engineering 

Å Technology rich 

Å Physical laws of nature 

Å Economics 

Å High level of abstraction 

Å The economy as a whole 

3. CGE models 

The economy - factors and consumption (Sue Wing 2004) 
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Households are 

maximising utility by 

consuming goods 

and services 

 

é limited by their 

income 

 

Firms are maximising 

their profits from 

production and sales 

of goods and services 

 

é but are limited by 

their access to labor 

and capital, and their 

technology 
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Consumer problem Producer problem 

General equilibrium model 

ÅTwo producers and one (representative) consumer 

 

 

 

 

ÅData: 

 Sec1 Sec2 Cons Total 

Sec1 90 90 

Sec2 130 130 

K 70 40 

L 20 90 

Total 90 130 

Agents Markets 

Firm 1 

Firm 2 

Household 

Commodity 1 

Commodity 2 

Capital 

Labor 
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Utility / Production functions 

Cobb-Douglas production function: 

ÅElasticity of substitution = 1 

 

Leontief production function:  

ÅElasticity of substitution = 0 

 

CES production function: 

ÅElasticity of substitution = 1/(1+ɟ) 

- Big ɟ  Č Leontief (perfect complements) 

- ɟ Ą 0 Č Cobb Douglas (fixed budget share) 

- ɟ Ą -1 Č Perfect substitutes 
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Utility / Production functions 

Cobb-Douglas 

 

 

 

Leontief 

 

 

 

Perfect substitutes 

http://www2.hawaii.edu/~fuleky/anatomy/anatomy2.html 
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Nesting of production functions 

ÅTree structures 

ÅHigh elasticity of substitution on the bottom 

ÅLow elasticity of substitution on the top 

ÅDevelopment:  

      - from having the same structure in all industries  

      - to tailorised structures 

Z (i)
Gross domestic output

Y (i)
Composite factor

Capital
F(Cap, i)

Labor
F(Lab, i)

Intermediate
X(j,i)

Intermediate
X(j,i)

Intermediate
X(j,i)

Cobb-Douglas

Leontief

Nesting in EPPA 

161 

Electricity 

Coal, Oil, Gas 

Roil 

Services, industries and industrial transportation 

Agriculture 
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Problem 

Structure 

 

Decisions of the household 

ï consumer problem 
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Does the exogenous input result in consistent solutions?  

Are market assumptions plausible? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                                           (Manne and Wene 1992) 

Price 

Quantity 

Demand 

Supply 

4. Linking 

What's the point? 

Price and demand after linking: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                                                                           (Manne and Wene 1992) 

What's the point? 
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ÅThese are different models that complements each others  

ÅBy linking the models, both should improve their accuracy ï 

and the existing expertise is better utilised 

ÅLinking the models provides a richer hybrid model for analysis 

ï which consequently should lead to improved decisions and 

decision support 

ÅThe linked models calculates other results than the individual 

models do 

ÅIt could be easier to manage the expertise by linking the 

(stand-alone) models instead of integrating them. It is 

probably easier to test and develop the models separately. 

What's the point? 

Different types of linking 

 

ÅSeparate models 

 

 

 

ÅSoft linked models 

 

 

ÅHard linked models    (automated data exchange) 

 

 

ÅIntegrated model 
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How to do it? 

Translation 
 

ÅSeparate models 

 

 

 

ÅSoft linked models 

 

 

ÅHard linked models    (automated data exchange) 

 

 

ÅIntegrated model 

Physical flows               Monetary values 
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Model dimensions 
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Subnational regions in Norway 

TIMES Norway Regional accounts statistics 
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Matcing industries in the models 

Services, industries and industrial transportation 

Sector # sub-

sectors 

Demand type # demand data 

per region 

Sum # 

demand data 

Industry 11-14 Electricity, heat, raw material 33-42 231-240 

Households 5 Electricity, heat 10 70 

Tertiary 8 Electricity, heating, cooling 21 147 

Primary - Electricity, heat, raw material 3 21 

Transport 8 Vehicle-km, tonne-km, useful 

energy demand 

8 56 

Total 33-36   75-78 534 

TIMES Norway demand sectors 

Time dimension ï granularity 

ÅTIMES-Norway 

- Day/night, weekend, seasons 

- 260 timeslices (52*5) 

- Dynamic model 

- Perfect foresight 

 

 

ÅCGE-models 

- Yearly numbers from national accounts 

- Often static models 

- Dynamic recursive, intertemporal paths between equilibria 

 


