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Presentation overview

• Key renewables trends

• Introduction to renewables statistics

• Data collection challenges

• Approaches in different countries



© OECD/IEA 2018

Renewables key trends
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Fuel shares in world electricity production in 2015

Which renewable energy do you think takes the 
largest portion in Electricity production?

1. Hydro 2. Solid biofuels 3. Solar PV

演示者
演示文稿备注
Here’s a quiz! Which renewable energy do you think takes the largest portion in electricity production?
Please raise your have if you think hydro takes the largest portion. (…)
The answer is hydro electricity!
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1 Other includes electricity from non-renewable wastes and other
sources not included elsewhere such as fuel cells and chemical heat, etc. Sources: IEA, Renewables Information, 2017

IEA, World Energy Balances, 2017
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Renewables were the third largest contributor to global electricity production in 2015. They accounted for 22.8% of world electricity generation, after coal and gas and ahead of nuclear and oil. In 2015, Renewables share in world electricity production almost reached the share of natural gas.
Hydroelectricity supplies the vast majority of renewable electricity, generating 16.0% of world electricity, which is around 70% of total renewable electricity.
And geothermal, solar, wind and tide energies accounted for only 4.8% of world electricity production, although those are growing rapidly. 
(Wind : 3.5%, PV : 1.0%, Geothermal : 0.3%)

In 1990, the majority of electricity from renewable energy was generated by hydro and solid biofuels accounting for 93.2% and 4.5% of renewable electricity respectively, while solar photovoltaic, wind and biogases combined represented less than 0.4%. However, between 1990 and 2015, these technologies grew much faster than any other power source. Most notable is wind, which grew from 0.2% in 1990 to 15.1% of renewable electricity in 2015, a 24.0% average annual growth rate, making it now the second largest renewable source for electricity. The share of solar PV in the world renewable electricity production increased from 0.0% to 4.5 % in the same time period showing 45.5% of average growth rate. All of these sources experienced higher average growth rates than older technologies such as hydro power (0.7%), solid biofuels (2.6%) and geothermal (2.3%). 
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TPES
(Electricity trades excluded) Renewables

13,647 Mtoe 1,823 Mtoe
1 Other includes non-renewable wastes and other sources not included 
elsewhere such as fuel cells

演示者
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At the world level, current statistics suggest that renewables account for 13.4 % of total primary energy supply or TPES.
And almost of this is made up of solid biofuels which is usually used to generate heat to use directly, not to produce electricity.
Solid biofuel is accounting for around 64% of total renewables, and Non-OECD countries are the principal users of this because of heavy non-commercial uses such as cooking and heating in the residential sector.  
And 2nd major source of renewable energy is hydroelectricity which forms around 18%.




© OECD/IEA 2018

Renewable fuels in China
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At the world level, current statistics suggest that renewables account for 13.4 % of total primary energy supply or TPES.
And almost of this is made up of solid biofuels which is usually used to generate heat to use directly, not to produce electricity.
Solid biofuel is accounting for around 64% of total renewables, and Non-OECD countries are the principal users of this because of heavy non-commercial uses such as cooking and heating in the residential sector.  
And 2nd major source of renewable energy is hydroelectricity which forms around 18%.
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Renewables statistics
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Classification

Renewables and Waste

Non-combustible 
electricity-only

Wind

Solar 
photovoltaic

Tide, Wave, 
Ocean

Hydro

Non-combustible 
electricity and heat

Solar thermal

Geothermal

Combustible fuels
with stock changes

Solid Biofuels

Municipal Solid 
Wastes

Industrial 
Wastes

Biogas

Liquid biofuels

Renewable

Non-
Renewable

Non-
Renewable

演示者
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Renewables and waste can be classified into 3 groups.
Renewable energy which have a primary energy form of only electricity. This includes hydro, wind, ocean and solar pv.
(2) Renewable energy which can produce both heat and electricity which have a primary energy form of heat. This is composed of geothermal and solar thermal.
(3) Combustible fuels which can be stocked or traded.
Let’s look into the each group.
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Classification: Non-combustible renewable electricity only (1)

Electricity 
Production

Tide, Wave, 
Ocean

FIRST PRACTICAL POINT OF 
MEASUREMENT

Hydro

Solar 
photovoltaic

Wind

Energy 
Capture

PRIMARY ENERGY FORM = ELECTRICITY

演示者
演示文稿备注
First, Non-combustible renewable energy sources which have a primary energy form of electricity.
There is No trade and no stock changes.
The amount of energy produced is defined as the amount of electricity generated, because the first practical point of measurement is after electricity production.
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Classification: Non-combustible renewable electricity and heat (2)

PRIMARY ENERGY FORM = HEAT

Energy 
Transformation

Solar thermal

Geothermal
Energy 

Capture

Imports

Exports

Direct Use
Electricity 

Production

Heat 
Production

演示者
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Secondly, Non-combustible renewable energy sources which have a primary energy form of heat.
The capture and use of geothermal and solar thermal energy follow the same process. The heat is captured and then can be used directly on-site, or used in the transformation process. 
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Classification: Renewable and waste combustible fuels (3)

Imports

Exports

Charcoal

Biogases

Municipal 
Wastes

Industrial 
Wastes

Stock Draw

Stock Build

Collection /
Production

Energy 
Transformation

Direct Use

Liquid 
Biofuels

Blended with 
conventional 
energy forms

Heat 
Production

Electricity 
Production

Primary 
Solid 

Biofuels
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The last group is Combustible renewable and waste fuels.
All of the products are combustible energy commodities which can be traded and stocked.
The consumption of these products will be either
As a transformed to secondary product,
or as a blended to the other sources,
Or used directly in an end-use application
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Biofuel: Energy vs. Non-energy

• Energy use of biofuel (Fuel) is included (e.g. wood for cooking, heating, charcoal 
transformation)

• Non-energy use of biofuel is NOT included (e.g. wood used for furniture, animal waste used 
as fertilizers)

演示者
演示文稿备注
But please note that we only collect energy use of biofuels. For example, in case the wood is used for furniture, we do not include this wood in our statistics.
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Data collection challenges

演示者
演示文稿备注
Although we try to collect renewables data as perfect as we can, there are a number of challenges to obtain complete and accurate data.
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Data collection challenges

• Boundaries and definitions
- Inclusion of primary product (e.g. liquid biofuels and biogases)

演示者
演示文稿备注
First issue is the boundaries and definitions of the renewables product considered:
Regarding biofuels, actually these are made from other sources, for example biogases from landfill. But we assume that biogas is the primary product because if we don’t, it can lead to exponential amount of work in data collecting.
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Data collection challenges

• Boundaries and definitions
- Inclusion of primary product (e.g. liquid biofuels and biogases)
- Active vs. Passive energy (e.g. passive heating building)

演示者
演示文稿备注
And some technologies such as passive heating in buildings can have major effect on consumption. 
However their precise impact is impossible to measure and therefore we don’t collect it.
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Data collection challenges

• Boundaries and definitions
- Inclusion of primary product (e.g. liquid biofuels and biogases)
- Active vs. Passive energy (e.g. passive heating building)
- Energy vs. Non-energy application (e.g. natural hot source spa)

演示者
演示文稿备注
Similarly, some application can be found for naturally occurring phenomenon such as hot springs.
In this case, the question is whether it should be reported, and under which conditions.
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Data collection challenges
• Scattered production/stocks/trade/consumption data

- Not all renewable and waste energies flow through conventional systems

 E.g. Individual consumption of firewood

- Multitude of individual small installations

 E.g. Stand alone PV

• Lack of standardized estimation methodology
- Alternative data sources
- Sales figures used for capacity
- Using average energy efficiencies
- Assumptions on consumption requirements 

(households…)

演示者
演示文稿备注
And scattered production and consumption data also make the task difficult.
Some renewable and waste energy flows are linked to an energy distribution system.
Such distribution systems tend to provide reliable measurement points.
But difficulties arise when there is no specific point to measure the energy flows.
This occurs frequently when there are many individual and small players, whose portions of the energy production and consumption are not captured in the main energy data stream.
For example, individual consumption of firewood from private land is hard to capture. 
As a result, it is likely that the overall contribution of renewables is understated all over the world.

And, estimation methodologies for the use of renewables are not standardized. This differs for each country and each renewable energy source.
For renewables, many statistical methods are based on estimations, not measurements.
The examples of this are:
Using alternate data sources like industry reports,
Using sales figures for capacity,
Using average efficiencies for technologies

So making good quality of renewable statistic data requires some efforts in the future.
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Approaches to collect data on 
renewables in different countries

演示者
演示文稿备注
Although we try to collect renewables data as perfect as we can, there are a number of challenges to obtain complete and accurate data.
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Data collection – Administrative data

• Administrative data can be used for:

- Biogas (landfill gas, sewage sludge gas)
- Energy crops
- Solid biomass (non domestic wood, straw combustion, waste combustion)
- Macro economic data (GDP) and Demographic data (population per 

dwelling…)

• For transport (blended biofuels): 

- When different tax levels are used for the bioenergy component, the 
information on the total volume can be obtained from the tax office

• Similarly with solar PV when feed-in tariff applies
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Data collection – Surveys (1/5)

• Industry: surveys used for
- Production and supply of heat and electricity
- Consumption of fuels (included renewables) for heat and electricity 

production
- Technical specifications of energy equipment used
- Ideally stakeholders implicated in the design of the survey 

• Services: similar to industry with often lower response rate reported

Need for precise specifications of the products/sectors used
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Data collection – Surveys (2/5)

• Residential: 

- Voluntary or mandatory surveys on the use of energy

- Collects information on

 the basic characteristics of households;
 sources of energy supply;
 expenditure on energy;
 consumption levels of various energy commodities (e.g. electricity, LPG, firewood, 

charcoal among others);
 information on appliances usage;
 frequency and duration of supply & usage;

- Sent to a representative sample of households
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Data collection – Surveys (3/5)

Residential: 

- Data validation procedure – examples of checks (Austria)

 Electricity has to be reported 
 At least one fuel has to be reported for each of: space heating; water heating; cooking
 The type of heating system must be compatible with the main fuel used for space heating 
 The age of the building must not conflict with the heating systems age 
 Prices need to be within realistic ranges 

- Data validation procedure – examples of checks (France)

 Fuel quantities must be realistic (compared to size of dwelling)
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Data collection – Surveys (4/5)
• Residential: 

- Computation (example Austria)

 Total energy consumption calculated as sum of all fuel consumed in household
 Then disaggregated based on modeled demand for space / water heating and cooking 

(parameters to be designed and tested).
 Comparison and correction
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Data collection – Surveys (5/5)

• Residential:

- Additional information used to verify data (example of Austria)

 Number of gas meters attributed to households (customer register of natural gas 
suppliers) 

 Building register (type and age of buildings on regional level) 
 Population register 
 Number of installed wood chip boilers <=80kW

- Additional information used to verify data (example of France)

 Breakdown of dwellings by type of heating system and by main fuel used for 
heating must be consistent with the same data coming from the General Census
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www.iea.org/statistics
IEA
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