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Access to energy: a major development 
concern

• In 50 developing 
countries more that 
one third of the 
population does not 
have access to 
electricity. It amounts 
to 1.2 billion people 
worldwide

• The demand for 
electricity in 
developing countries 
is expected to 
multiply by 3 before 
2030.

• Businesses in 30 
developing countries 
have reported more 
than 5 power outages 
in a typical month. IEA, World Energy Outlook 2012, International Energy Agency, Paris2



Energy and the 2030 Agenda for SDGs
Medium to long term planning is capable of producing insights that can 
inform policies related to SDGs.
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Illustrative linkages.

Energy and the 2030 Agenda for SDGs



Energy policy
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Energy policy is the manner in which a 
given entity (often governmental) has 
decided to address issues of energy 
development including energy 
supply, distribution and end-uses. 

It includes among others:
– Energy security
– Environmental protection
– Market structures
– Incentives or disincentives (e.g., 

FITs, carbon taxes)
– Directives (e.g. measure for 

efficiency improvements).



Policy questions
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• What would be the impact of large 
swings in oil prices?

• Can we fully rely on renewables? 
• If not, what is the maximum share of 

renewables that the energy system can 
accommodate? Is it financeable?

• Should the tax on transport fuels increase 
to encourage the use of public 
transportation? 

• Would switching to "advanced 
technologies" allow us to continue 
improving living-standards & 
simultaneously avoid climate change?

• Can we really afford heavy up-front 
investment technologies? E.g (Wind, CSP, 
PV, Hydro ..etc)

• What is the impact of energy efficiency 
measures on the supply mix?



What is energy modelling?
Energy modelling provides insights NOT answers

• Energy modeling creates simplified images of real life energy systems by 
translating the components, structure and flows into tractable 
mathematical formulations (equations).

• The equations represent rule-based interactions between the key system 
components.

• Once calibrated to reflect the current energy system and base year energy 
flows, future technology and fuel options (portfolio) as well as demand 
projections need to be added.

• Forward looking is accomplished by the use of scenarios

• Different agents require different answers and thus different models or 
model details (no one size fits all)

• Energy modelling is an art not a science

• The information models provide is often complex and needs to be 
‘interpreted/conditioned’ for use by decision makers or market agents 

7



coal    oil    natural gas   sunlight   uranium  wind  biomass

coal     hydro     oil  cleaning    separation   benefication liquef- gasifi-

mine    dam       rig                                                                action     cation

hydro  thermal power   oil nuclear generating photovoltaic wind     

station plant     refinery  station     cell  converter 

What

nature

provides

Energy

sector

What

people

want

electricity gasoline methanol methane hydrogen heat

Sources

Extraction

Treatment

Conversion

Technologies

Distribution

Service

Technologies

Energy flows
‘Fuels’

Services

electricity grid gas grid truck dewar railway district heat grid

aircraftautomobile light

bulb

telephone furnace microwave

oven

PC

communicationtransportation keeping warm/cold food

health care securitypotable water consumer goods

Architecture of the Energy System

Infrastructure

8



9

Reference Energy System



Exercise 1
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1) Draw a simple aggregate Reference Energy System of your 
country including:

⁻ Up to 10 main technologies or groups of technologies;

⁻ Up to 3 demand types (e.g. electricity, heating, transportation);

⁻ Transmission & Distribution technology;

⁻ Distinction between imported and domestic-produced primary resources

2) Describe the main features in a short narrative, to be 
presented during group discussions.



Exercise 1
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1) Example of Reference Energy System
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Exercise 1
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2) Example of narrative

The electricity supply relies mostly on natural gas combined cycles, on large hydro 
power plants and wind farms. Natural gas is imported. Rooftop PV installations are 
increasing in the residential sector. The heating demand is met mainly through 
electric or natural gas-fueled boilers, while the main fuel for transportation is 
diesel.



Why energy modelling?
• The energy system is a ’complex system’. Energy planning needs at least to 

account for:

– The longevity of power plants and energy infrastructures. 

– Existing technology portfolios and future technology options.

– Costs, variability of demand, technology limitations, among others.

– The necessity of meeting the demand in an efficient and sustainable way.

– The most important items of the system with a quantification of their inter-
relations.

• Models allow to: 

– Sharpen the focus of the analysis and define the boundaries.

– Quantify the assumptions and make them visible.

– Repeat studies under different assumptions.

Modelling is a communication tool and can be powerful in informing debates. 13
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