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Introduction (1):

The most important/known OFFICIAL NATIONAL energy reports about the energy sector are:
• Annual statistical energy balance
• Monthly statistics on coal, electricity, natural gas, renewables
• Statistics on energy prices
• Statistics on capacities, etc.

The most general energy indicators that appear in reports:
• Energy intensities (per value-added, per capita)
• Energy dependency
• Energy efficiency of the power sector
• Share of RES in electricity generation



Introduction (1):

Energy statistics is a very complex and specific kind of statistics: 

It is a statistic of all legal and private persons in a country

A unified approach to energy statistics activities is needed for various reasons: 
• it helps policymakers in the decision-making process to be based on accurate, quality, timely, 

and consistent data;
• it reduces administrative workload in data collection, compilation, and dissemination;
• it reduces the appearance of errors and differences between similar datasets;
• it helps the general public to understand the energy situation in their country.
The unified approach enables benchmarking, monitoring, evaluation and verification of current
situations and trends in the energy sector at local, national, regional, and global levels!!!



Introduction (2):

The institutional framework for energy statistics ensures the sustainability of producing energy 
statistics over time

An effective energy statistics system requires the existence of a strong legal framework 
complemented by appropriate institutional arrangements between all relevant stakeholders

The legal framework is a set of laws and regulations that specify the rights and responsibilities 
of organizations that collect, produce, disseminate, or use statistics or statistics outputs

The institutional arrangements is organization of the work on energy statistics among the
relevant energy statistics stakeholders (coordination, divison of work, data sharing, planning of
the new acttivities, consultancies

The most common energy statistics stakeholders: National Statistical Offices, Ministries
responsible for energy sector, National Energy Agencies



Annual gross final electricity consumption per capita, 
kWh/capita



Access to electricity, pecentage of population %



Energy statistics is the key for energy policies and strategies

1. Understand situation and desired outcomes
• Do we really understand what the problem or issue is?   Are you sure 

there is a gap?   What policy or evidence is already out there & what 
are others doing?  What outcome would indicate success  ?

2. Develop scenario options
• Understand, quantify & analyze impacts,  costs, risks & benefits of 

policy options, including on GHGs; 
• Address evidence gaps & identify research & analysis required 

4. Implementation, monitoring, revision
• Monitoring performance indicators and expected benefits
• Evaluation and reporting, eg. greenhouse gas emissions, energy 

efficiency improvement, RES shares

3. Prepare implementation activities
• Undertake pilots & collect good practice
• Benchmark against other schemes
• Put in place policy monitoring, evaluation &  reporting mechanisms



1. ENERGY PRODUCTS

DEFINITIONS, MEASUREMENT UNITS AND
CALORIFIC VALUES, DENSITIES



Fossil Fuels and Renewable Energies

Energy products split:

• renewable/non-renewable
• primary / secondary
• combustible / non-combustible



How to measure Quantities and Heating values?
Quantities: Natural Units

At the point of measurement of the fuel, the units should be the best suited 
to physical state (solid, liquid or gas) 
This units are called natural of physical units
Solid fuels: kilograms or tonnes
Liquids and gases: liters or cubic meters
Electricity: kilowatt–hours
Heat: calories or joules*
Renewables: tones, m3, kWh,……
*Heat from steam flows is rarly accurately measured but it tipically inferre from fuel used to produce it



How to measure Quantities and Heating values?
Quantities: Energy Units

Natural units are often converted to a common unit to enable aggregations
and comparisons between fuels, calculating indicators, estimating 
efficiencies, etc.;
The most often energy units arem egajoule or tonne of oil equivalent.
For thermal fuels, this requires a conversion factor that expresses the heat 
obtained from one unit of the fuel. This is called the calorific value (CV) of 
the fuel: gigajoule/tonne for coal, megajoule/cubic metre for gas.
Calorific Values vary between products and also countries!



Difference between Gross and Net Calorific Values

• Calorific values may be expressed in gross or net terms 
• The difference is due to the latent heat of vaporization of the water 

produced during combustion
• IEA typically uses net calorific values (or lower heating values) in its 

energy balances. For reporting purposes, some data about energy
products (e.g. manufactured gases) may be collected on a gross calorific
value basis while other data (e.g. wastes and biogases) on a net basis

• Net calorific values are typically 5% to 6% less than the gross calorific 
value for solid and liquid fuels and about 10% less for natural gas



Coal and Coal Products



Coal and Coal Products

• Solid fuels are typically reported in thousand metric tonnes (kt)
• The range of calorific values may be hugely variable and differ from country to country

depending on use
• For example, coal combusted in a power station will have completely different characteristics 

from coal used as a reductant in a steel-making process
• Calorific values for each country for each grade of coal (e.g. anthracite, coking, other 

bituminous, sub-bituminous, lignite) are needed
• Within each grade, the specific values for production, imports, exports, inputs to 

electricity/heat generation and coal used in coke ovens, blast furnaces, industry.... is needed
• Coal products such as patent fuel, coke oven coke, coal tar, BKB, and charcoal also have 

their own calorific values



Coal and Peat Calorific Values

Coal Tar
Coking Coal
Patent Fuel
Coke Oven Coke
Gas coke
Anthracite
Other Bituminous Coal
Sub Bituminous Coal
Brown Coal Briquettes
(BKB)
Peat
Lignite/Brown Coal



Country Specific Net Calorific Factors

Coking coal
Production
Imports
Exports
Coke ovens
Electricity generation
Industry
Other uses

Other bituminous coal
Production
Imports
Exports
Coke ovens
Electricity generation
Industry
Other uses

Sub- bituminous coal
Production
Imports
Exports
Coke ovens
Electricity generation
Industry
Other uses



Natural gas

There are 4 main flows to  be tracked in 
energy balance
Data are reported in two units:

• natural units: million cubic meters
(mil. m3)

• energy units: terajoules (TJ), kWh
• Calorific values are typically reported in 

MJ/m3
• Net calorific value of natural gas is on 

average 10% less than the gross value.
• Warning: according to common practice

many organisations report calorific value or
natural gas in gross calorific terms.

Exploaration Production
Processing
Transport

Final
consumption



Manufactured gas

Quantities of gases have been historically
collected in terms of their gross energy
(heat) content in terajoules (TJ). In energy
balance converted values to net values are 
used

Gross-to-net ratio
Gas- work gas
Coke-oven gas
Blast-furnace gas
Oxygen steel-furnace gas

Calorific values of fuels are usually metered
in laboratories



Oil and petroleum products

A few units are used within the oil industry:
• mass (weight) using the metric tonne (or 
tonne)
• volume measured by the liter (l), the barrel 
(bbl) or cubic meter (m3)
To convert between mass and volume it is 
important to know the specific gravity or 
density of the liquid
Net calorific values are typically 5% to 6% 
less than the gross calorific value in the case 
of oil and petroleum products

Exploaration Production
Processing
Transport

Consumption



Petroleum products

• are produced in refining processes using crude oil



Renewables - Fuel wood

Solid cubic meter (scm): 1 m³ solid wood, commonly used for timber (roundwood directly from forests)
Stacked cubic meter (stere): 1 m³ stacked wood pieces with a length of 1 m, 50, 33 or 25 cm, depending
on the heating system;  commonly used for fuel wood
Bulk cubic meter (bcm): 1 m³ loosely poured wood
Rough calorific value (Croatia): 1 m³ = 10000 MJ (Net calorific value)



Renewables - SOLAR HEAT in „SOLAR PANNELS”

How solar heat can be used? 
• to heat swimming pools (normally unglazed collectors), 
• for production of domestic hot water (DHW-Systems) 
• for domestic hot water production and space heating 

(Combi Systems)

How to calculate heat from solar water heaters?
IEA/ESTIF method:
• Simply calculate heat delivered from solar heaters
• Data for the calculation can be easily collected
• Takes into account all systems relevant, for the time 

being
• Follows the EUROSTAT/IEA standards

http://www.iea-shc.org/common-calculation-method
http://www.iea-shc.org/common-calculation-method
http://www.iea-shc.org/common-calculation-method
http://www.iea-shc.org/common-calculation-method
http://www.iea-shc.org/common-calculation-method
http://www.iea-shc.org/common-calculation-method


Renewables - SOLAR HEAT in „SOLAR PANNELS” IEA/ESTIF
method 1:

Calculation methodology 1: As a function of the installed solar collector area: 

Un-glazed collectors: 0.29 * H0 * Aa 
Glazed collectors in DHW systems: 0.44 * H0 * Aa 
Glazed collectors in combi-systems: 0.33 * H0 * Aa 

Being: 
H0: Annual global solar irradiation in kWh/m² 
Aa : Collector area in m² 

The only information needed to calculate used solar heat is the surface are of the sollar
collector



Renewables - SOLAR HEAT in „SOLAR PANELS”
IEA/ESTIF method 2:

Calculation methodology 2: As a function of the installed collector nominal thermal power: 

Un-glazed collectors: 0.42 * H0 * Pnom
Glazed collectors in DHW systems: 0.63 * H0 * Pnom
Glazed collectors in combi-systems: 0.47 * H0 * Pnom

Being: 
H0: Annual global solar irradiation in kWh/m² 
Aa : Collector surface area in m² 
Pnom : Nominal thermal power output of collector in kW 



Annual solar irradiation
Global solar atlas - https://globalsolaratlas.info/map

Exercise:
Estimate solar heat use in glazed collector in a 
household in your town based on assumed
following data:
Aa (collector area): 2 m² 
H0 (annual global solar irradiation): XX* kWh/m²
* find in atlas!

Formula, IEA/ESTIF method 1: 
Solar heat in glazed collectors: 0.44 * H0 * Aa 
Result: ___________kWh/year

Do you know what is annual electricity consumption in 
your household in kWh?



Renewables - SOLAR HEAT in „SOLAR PHOTOVOLTAICS”
Global solar atlas - https://globalsolaratlas.info/map

- Typically, residential solar PV vary from 
small-scale systems of around 1–3 kW, 
suitable for low-energy households, to 
more robust systems within the average 
home solar system size range of 5–10 
kW for larger homes with greater energy 
demands

- Global Solar Atlas calculates annual
electricity generation for location based
on the installed capacity of solar PV



Renewables - SOLAR HEAT in „SOLAR PHOTOVOLTAICS”
Global solar atlas - https://globalsolaratlas.info/map

Example: Zagreb, Croatia
Electricity generation in solar PV, capacity 1 kW

Exercise: 
Estimate annual electricity generation from
solar PV in a household in your
country/town. The installed capacity of solar 
collector is 1 kW

Result:____________________



HEAT - DISTRICT HEATING SYSTEMS (DHS)

District heating (heat networks) is a system 
for distributing heat generated in a 
centralized location through insulated pipes 
for residential and commercial heating 
requirements such as space heating and 
water heating
How do we estimate HEAT supply data for 
households, services, and industry?
Can heat suppliers distinguish economic
activities and households? 
Challenges: usually heat delivered to end-
consumers is not metered, consumption is
estimated based on some activity data, 
square meters, and persons...... HEAT!



HEAT „COMUNAL HEATING SYSTEMS” or „BOILER HOUSES”

Communal heating systems are shared
systems between several apartments.
Usually, the heat is produced from natural
gas/fuel oil in a common boiler in the
building, and heat is delivered through pipe 
to apartments

Challenges:
How to appropriately identify all communal
heating systems? Who is responsible for 
registering of such type of service? 
How to appropriately report the heat that is
delivered to the property? Very often there is
no metering devices!!!



Measurement units

In addition:

kWh – kilowatt-hour
kJ – kilojoule
kcal – kilocalorie
kgoe – a kilogram of oil equivalent
Btu – British thermal unit

1 kcal = 4,185 kJ
1 Btu = 1,055 kJ
1 kgoe = 41,88 MJ



2. ANNUAL
ENERGY 
BALANCE



Energy balance and related indicators

1. Primary energy supply:
Production, imports, exports, stock changes, 

total primary energy supply

2. Transformations, energy sector consumption, and losses:
Transformations (electricity, petroleum products, …), own 

use in the energy sector, losses in transformation and 
distribution, available for energy consumption

3. Final and non-final energy consumption:
Manufacturing, construction, non-fuel mining, transport, 

other: household, services, agriculture and forestry, fishing, 
non-specified;

Non-final energy consumption

Total primary energy supply intensity; 
Import dependency

RES shares in electricity and heat plant, 
transformation efficiencies

Efficiencies in the final energy
consumption sectors



International recommendations for energy statistics

https://unstats.un.org/unsd/energystats/methodology/documents/IRES-web.pdf
https://www.iea.org/reports/energy-statistics-manual-2
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_statistics_-_an_overview

https://unstats.un.org/unsd/energystats/methodology/documents/IRES-web.pdf
https://www.iea.org/reports/energy-statistics-manual-2
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_statistics_-_an_overview


Simple energy balance matrix – 1. & 2. parts
Total energy supply, Transformation, Losses, Energy Sector Own Use

Total energy supply (TES)

Primary energy production(PEP)

RES shares, 
Efficiency of transformations



Efficiency of energy systems (1)

Power generation η =
𝑃𝑜𝑤𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡
𝐹𝑢𝑒𝑙 𝑖𝑛𝑝𝑢𝑡



Efficiency of energy systems (2)

Power and heat generation η =
𝑃𝑜𝑤𝑒𝑟 𝑎𝑛𝑑 ℎ𝑒𝑎𝑡 𝑜𝑢𝑡𝑝𝑢𝑡

𝐹𝑢𝑒𝑙 𝑖𝑛𝑝𝑢𝑡



Efficiency of energy systems (3)

Heat generation η =
𝐻𝑒𝑎𝑡 𝑜𝑢𝑡𝑝𝑢𝑡
𝐹𝑢𝑒𝑙 𝑖𝑛𝑝𝑢𝑡



Simple energy balance matrix – 3. part
Final energy and non-energy consumption

The most common energy
indicators:

• Energy intensities, 
• Energy efficiency,
• Demand forecast,
• Energy poverty
• Consumer protection (in case

of crisis, natural disasters....)
• Price impacts


