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Monitoring renewables and energy 
efficiency: why?
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How to track economic and social development indicators?

Several important targets require indicators relying on energy data

China National Determined Contribution
China National Determined Contribution (NDC)

Targets for 2030:

• peak CO2 emissions by 2030 at the latest 
• lower the carbon intensity of GDP by 60%–65% below 2005 levels
• increase the share of non-fossil energy in total primary energy supply to 

around 20%
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Efficiency and renewables are changing the energy system

Dramatic progress on energy efficiency since 2006 saved 350 million tonnes of coal in 2014. 
Energy savings were as large as China’s renewable energy supply.

Chinese energy use, GDP and energy intensity, 2000-15
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China to surpass EU to become largest wind generator

China will generate 30% of global electricity from wind by 2022 but it could generate even more 
if grid integration challenges are addressed quickly

Wind electricity generation by country/regions
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Renewables and efficiency: core of sustainable development goals

http://www.iea.org/sdg/

Globally, also tracking SDG7 indicators 7.2 and 7.3 also relies on good balances data 

演示者
演示文稿备注
IEA and the Sustainable Development GoalsThe adoption of the new United Nations Sustainable Development Goals (SDGs) in 2015 marked a new level of political recognition of the importance of energy to development. For the first time, this included a target to ensure access to affordable, reliable, sustainable and modern energy for all – collectively known as Sustainable Development Goal 7, or SDG 7. Thanks to more than two decades of work, the International Energy Agency has been at the forefront of global efforts to assess and analyse persistent energy access deficit. The IEA provides annual country-by-country data on access to electricity and clean cooking (SDG 7.1). IEA energy balances are also the main data source for tracking official progress towards SDG targets on renewables (SDG 7.2) and energy efficiency (SDG 7.3).As part of these efforts, the IEA developed the Sustainable Development Scenario (SDS) in the World Energy Outlook 2017. The SDS combines ambitious climate policy (SDG 13) with significant action on achieving energy access (SDG 7.1) and creating cleaner air (SDG 3) – an integrated approach that speaks to energy policy priorities in a very wide range of countries.The IEA is the lead custodian agency for SDG 7.2 and 7.3. It also plays a key role in the preparations for the High-Level Political Review of SDG 7 by the United Nations, in July 2018, leading a number of policy briefs that will serve as substantive input to the review. It is also participating in the Ad-Hoc Informal Multi-stakeholder Technical Group of Advisors on SDG 7. The IEA also co-leads the Global Tracking Framework report with the World Bank, providing a benchmark to track progress towards achieving SDG 7.The IEA is also custodian of SDG target 12.c, which aims to rationalise inefficient fossil-fuel subsidies that encourage wasteful consumption. The IEA has been systematically measuring fossil-fuel subsidies for more than a decade, showing the impact of subsidy removal for markets, climate change and government budgets. And, finally, the IEA is also a global co-custodian, with the United Nations Industrial Development Organization (UNIDO), for SDG 9.4.1 on carbon dioxide per unit value added.Related Materials

http://www.iea.org/sdg/
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Reminding the key elements of 
the energy balance
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The energy balance matrix

All data are comparable thanks to a common energy unit - Total energy can be defined

Columns present the 
“commodity balances” 
for all energy products

Source: IEA World Energy Balances 2017

Based on NBS data processed with IEA methodology
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Understanding the three matrix blocks

Supply

Transformation

Final consumption

Rows present energy flows 
across the various products

Three main “blocks” of flows

Source: IEA World Energy Balances 2017

Based on NBS data processed with IEA methodology



© OECD/IEA 2018

1: Energy supply

“High-level” information: Total primary energy supply, production, trade, etc…
Source: IEA, Key World Energy Statistics, 2017
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2: Transformation and energy sectors

The concept of efficiency = output / input

Input    
(coal)     

Output
(electricity)

Transforming energy sources 
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3: Final consumption

Deliveries of energy products to all final consumers



© OECD/IEA 2018

Understanding efficiency from 
the energy balance
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Overall targets relate to the energy intensity of the economy

Energy intensity is defined as energy / GDP, and reflects energy efficiency progress 
among other factors

Main energy-related targets in China 13th Five Year Plans

Unit 2010 2015 2020 Growth rate(%)Type

Total primary energy production Billion tce 3.6 4 2 (annual)Indicative

Total energy consumption Billion tce 3.61 4 <5 <3 (annual)Indicative

Energy consumption reduction per unit of GDP 
(energy intensity) % -15% Mandatory

CO2 emission reduction per unit of GDP 
(carbon intensity) % -18% Mandatory
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Energy intensity trends for China
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Source: IEA World Energy Balances 2017

Based on NBS data processed with IEA methodology

演示者
演示文稿备注
You can compare your country with the average of OECD and non-OECD countries also shown in the chart.
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Understanding why TPES and energy intensity (TPES/GDP) vary

Overall intensity TPES/GDP depends on efficiency across all demand-side sectors: 
transformation/energy and final consumption

Source: IEA World Energy Balances 2017

Based on NBS data processed with IEA methodology
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Transformation efficiency: electricity and heat generation example

Efficiency: output/input (energy units) -- Need good calorific values data for each product.
Efficiency computations help checking data quality.
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Transformation efficiencies: refinery example 

Refinery efficiency: output/input (energy units) < 100% because of energy losses.
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Efficiency in final consumption sectors

The energy balance helps understand trends of energy use across final sectors.  
More data would be required to assess end-use efficiency progress

Source: IEA World Energy Balances 2017

Based on NBS data processed with IEA methodology
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Understanding renewables from 
the energy balance
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Targets mention “non-fossil” consumption, capacity and generation

Several targets in the five-year plan rely on complete renewable energy data to be tracked

Energy mix

Non-fossil energy consumption in primary consumption % 9.2% 12% 15% Mandatory
Non-fossil electricity installed capacity % 35% 39% 4Indicative
Non-fossil electricity generation % 27% 31% 4Indicative
Natural gas consumption % 4% 5.9% 10% 4.1 Indicative
Coal consumption % 69.2% 64% 58% -6Mandatory

Main energy-related targets in China 13th Five Year Plans

Solar

Solar power generation capacity GW 43.19 110
of which: distributed PV GW

26 43.1
60

Utility scale PV GW 45

Light and heat GW 0.1 5

Unit 2010 2015 2020 Growth rate(%)Type

Bioenergy

Power generation capacity from biomass GW 10.3 15
of which: Direct Combustion from traditional biomass GW 5.3 7

Waste GW 4.7 7.5
Biogas GW 0.3 0.5

Biogas (methane) bcm 19
Large-scale biogas bcm 8 (annually)

Solid biomass Mt 8 30 
(annually)

Bio-ethanol Mt 2.1 4 (annually)
Bio-diesel Mt 0.8 2 (annually)
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What are the renewable energy products to be included in the balance? 

It is important to collect data for all renewable products 
(biofuels)

Also: electricity heat can be generated from renewables.

Source: United Nations International Recommendations for Energy Statistics (IRES)
https://unstats.un.org/unsd/energy/ires/IRES-web.pdf

Refers to SIEC, Standard International Energy products Classification

https://unstats.un.org/unsd/energy/ires/IRES-web.pdf
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Biofuels in the energy balance for China

Renewable energy products are used directly across all transformation and consumption sectors. 
Are the data complete across products and sectors?

ktoe Municipal waste (ren) Primary solid biofuels Biogases Biogasoline Biodiesels Bio jet kerosene Charcoal

Production 0 99222 7447 1344 703 0 0

Imports 0 0 0 0 0 0 0

Exports 0 0 0 0 0 0 0

Stock changes 0 0 0 0 0 0 0

Total primary energy supply 0 99222 7447 1344 703 0 0

Electricity plants 0 -18125 0 0 0 0 0

CHP plants 0 0 0 0 0 0 0

Heat plants 0 -453 0 0 0 0 0

Total final consumption 0 80644 7447 1344 703 0 0

Industry 0 0 0 0 0 0 0

Transport 0 0 0 1344 703 0 0

Domestic aviation 0 0 0 0 0 0 0

Road 0 0 0 1344 703 0 0

Rail 0 0 0 0 0 0 0

Residential 0 80644 7447 0 0 0 0

Services 0 0 0 0 0 0 0

Agriculture/forestry/fishing 0 0 0 0 0 0 0
Source: IEA World Energy Balances 2017,  Based on NBS data processed with IEA methodology
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What are the renewable sources of electricity and heat?

Data from all sources need to be collected to produce a complete energy balance

Source: IEA Renewables questionnaire: 
http://www.iea.org/media/statistics/questionnaires/Renewables_questionnaire_instructions_2016.pdf

http://www.iea.org/media/statistics/questionnaires/Renewables_questionnaire_instructions_2016.pdf
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Electricity generation from non-combustible renewables in the energy balance

Generation from all renewable sources contributes to the total electricity generation

ktoe Hydro Geothermal Solar 
photovoltaics

Solar 
thermal

Tide, wave and 
ocean

Wind Electricity from non-
comb. renewables

Total 
electricity

Production 95844 5059 3889 21311 1 15976 0 0

Imports 0 0 0 0 0 0 0 534

Exports 0 0 0 0 0 0 0 -1604

Total primary energy supply 95844 5059 3889 21311 1 15976 0 -1070

Transformation processes -95844 -107 -3889 -7 -1 -15976 115824 502598
Main activity producer 
electricity plants -95844 -107 0 -7 -1 -15976 111935 485850
Autoproducer electricity 
plants 0 0 -3889 0 0 0 3889 16747

China

Source: IEA World Energy Balances 2017,  Based on NBS data processed with IEA methodology
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What is the share of renewables in final consumption for China?

Renewables in final consumption include direct use and the renewable fraction of electricity/heat

* IEA estimation based on Global Tracking Framework methodology Source: IEA World Energy Balances 2017,  
Based on NBS data processed with IEA methodology



© OECD/IEA 2018

Beyond energy balances: what other 
relevant information to collect?
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Renewables: capacity data by technology

It is important to track installed and retired capacities by size and type

Source: IEA Renewables 2017
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Capacities relate to generation through “capacity factors”

For example, solar PV capacity factors depend on average solar irradation (latitude/cloud cover) 
and operational conditions

Example for a specific installation
Generation

Capacity
Capacity factor

演示者
演示文稿备注
At the low range of capacity factors is the photovoltaic power station, which supplies power to the electricity grid from a large-scale photovoltaic system (PV system). An inherent limit to its capacity factor comes from its requirement of daylight, preferably with a sun unobstructed by clouds, smoke or smog, shade from trees and building structures. Since the amount of sunlight varies both with the time of the day and the seasons of the year, the capacity factor is typically computed on an annual basis. The amount of available sunlight is mostly determined by the latitude of the installation and the local cloud cover. The actual production is also influenced by local factors such as dust and ambient temperature, which ideally should be low. As for any power station, the maximum possible power production is the nameplate capacity times the number of hours in a year, while the actual production is the amount of electricity delivered annually to the grid.
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Energy efficiency: more detailed end-use data than in energy balances

End-use data across sectors of final consumption help understand demand drivers

Source: IEA Energy Efficiency 2016
Source: IEA The future of cooling, 2018
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The importance of good balances to monitor efficiency and renewables

• Energy balances are a key piece of information to track energy targets

• Energy balances are essential to understand efficiency of energy use across 
transformation and consumption sectors – therefore energy intensity trends

• Complete energy balances across energy sources are essential to track the 
change in renewable shares across sectors.

• Data collection following coherent methodologies enhances comparability of 
energy balances across regions and countries

The IEA is committed to facilitate national work and exchange across countries, 
with a view to strengthening the long-term institutional capacities
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www.iea.org
IEA
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