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Compute the energy consumption impact of a world shift in the automotive industry towards Electrical Vehicles:  

EV* final demand from 2% in 2018 to 100% in 2050 

→ Evaluate the direct and indirect final energy consumption impact (footprint) 𝑬 = 𝒔𝑳𝒀 + 𝑫

→ Identify the main developments & challenges to overcome for developing a prospective MRIO trajectory model

Starting point (2018):

• Develop of own final energy extension1

• Methodology for sector splitting (from “automobile industry” to separated EV & ICEV* sectors)

• Differentiated weighting in the electronic equipment consumption (battery + electric motor) of the new 

EV sector 

• Correction of EV & ICEV energy intensities (s) for consistence with energy-related intermediate consumptions

Objectives and context

Main databases: 

• EXIOBASE MRIO 2018 (USD) + IEA’s WEB & EUROSTAT’s PEFA (TWh)

• Specific data for energy accounts boundaries correction (international transport, etc)1

• Specific data for EV manufacturing costs and EV selling volumes2

(1). A. Usubiaga et al., Supporting Information for energy accounts, Journal of Industrial Ecology, 2018. 
(2). Global EV Outlook 2024, IEA ; The future of mobility is at our doorstep, McKinesy 2019

This exercise focuses on methodology, 
all results are mostly illustrative

(*) EV: Electrical Vehicles
ICEV: Internal Combustion Engine Vehicle

https://www.mckinsey.com/~/media/McKinsey/Industries/Automotive%20and%20Assembly/Our%20Insights/The%20future%20of%20mobility%20is%20at%20our%20doorstep/The-future-of-mobility-is-at-our-doorstep.pdf
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The EV prospective trajectory exercise

Simplification hypothesis

• Unique world EE-IO matrix (intercountry trade is not made explicit)

• Technical coefficients (L) and energy intensities (s) remain constant through the 2018-2050 trajectory.

• Per person spending on global automobile sector remains constant

(“conservation” of automobile sector’s total Final Demand)

• Categories of Final Demand (Y), other than those related with EV transition, evolve differently:

- Households: increase linearly with population

- Administrations: increase linearly with population 

- Investments: increase with previous year’s GDP growth
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Final Demand (FD) evolution

• Households + Administration: Increase with population (from 7.6B in 2018 to 9.7B in 2050, UNSD3)
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• Shift from ICEV to EV: Final Demand based on sigmoid function (VE sales > 85% in 2035)

→ Applied equally for households, government and investments

In 2050, 65% of total fleet are EV

0

500 000

1 000 000

1 500 000

2 000 000

2 500 000

3 000 000
2

0
1

8

2
0

2
0

2
0

2
2

2
0

2
4

2
0

2
6

2
0

2
8

2
0

3
0

2
0

3
2

2
0

3
4

2
0

3
6

2
0

3
8

2
0

4
0

2
0

4
2

2
0

4
4

2
0

4
6

2
0

4
8

2
0

5
0

M
U

SD

Evolution of total FD on
EV & ICEV sectors (MUSD) 
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ICEV and VE fleet evolution (M)

ICEV EV Total IEA data on EV fleet

(3) UNSD. World Population Prospects 2024

As EV’s are more expensive (+9kUSD), despite an
increase in world population (+27%), total fleet
presents only a small variation (+7%)
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Investments evolution
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Batteries production capacities vs requierements (GWh)

Manufacturing needs (GWh/an) Total production capacities (GWh)

Resulting batteries 
production capacities

Manufacture of machinery and other equip D25T28.a

Manufacture of electrical equipment D25T28.b

Distribution and trade of electricity D35.b

Construction D41T43

Land transport (railway, pipeline) D49
Services and administration Dservices.a

Investments’ evolution depend on 
scenario design (possibility of 
planning approach, capacity 

saturation, etc)

• Base hypothesis: Investment in all sectors increase 

with previous year’s GDP evolution (endogenous).

• Transition from ICEV to EV: FD investments on 

EV & ICEV follow the same sigmoid function

than Households.

• Increasing production capacities:

→ Battery manufacturing’s investments, follow 

EV sales growth (with 4 years anticipation), 

until max manufacturing needs can be covered

→ Other related investments are neglected (i.e. 

Increasing electrical capacity production) 
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Direct energy consumption

• Residential: proportional growth with population

E. Consumption hypothesis

ICEV (kWh/100km) 62 

EV (kWh/100km) 15 

km per vehicle per year 15 000 

Stock evolution hypothesis

Mean lifespan duration (years) 20

ICEV 2018 stock (million) 91

EV 2018 stock (million) 2,1

ICEV mean price (k$) 24

EV mean price (k$) 32

𝑬 = 𝒔𝑳𝒀 + 𝑫 Residential and private transport direct energy consumption 

Hypothesis: Links between direct energy consumption and corresponding final demand sectors are neglected
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• Transportation: based on vehicle stock evolution and consumption hypothesis
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Results: Total Energy Footprint evolution 
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Results: Total Energy Footprint evolution - no population effect
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Results: Investments’ FD Footprint - no population effect
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Conclusions

• Final Demand evolution based on population growth 

• Constant technical coefficients 

• Focus on one sector only to model EV production  

• Direct energy consumption linked only to the evolution of vehicle 
fleet 

• Simplified application of investments for battery manufacturing 
facilities only

• MR-SUT approach (FIGARO database)

• Exogenous Final Demand evolution from scenarios (lifestyle physical 
parameters, …) 

• Evolution of technical coefficients (decarbonation, efficiency)

• Model relevant (new) sectors to energy consumption (H2, 
relocations, ….) 

• Improve modelling investments and production capacities for 
relevant sectors (e.g. electricity production)

• Link the direct energy consumption with final demand retail sectors 

• Conciliate monetary and physical data

• Application of other environmental and social extensions (GHG, 
materials, …)

What we have done for this simple exercise What we aim to improve with a full model 
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