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1 INTRODUCTION

1.1 Context

The contribution of renewable energy is expected to grow for the next decades in the European Union.
The official objective is to reach 12% of its gross primary energy consumption by 2010. For electricity
explicitly, the objective is to reach 22,1% by 2010 as indicative target in the European directive on
green electricity [RES-E 01], and significantly higher targets for the European Union for 2015 — 2020
are likely.

Belgium envisages to base 6% of its domestic gross electricity consumption on renewable sources of
energy by 2010. There are no official objectives for the contribution of green heat although the
regional governments have or will have sectorial targets including heat from renewable sources.
Targets for 2015 and beyond are being set at regional levels.

The available statistics on renewable energy are often produced at a certain moment in time for one
region, and/or for a restricted set of technologies. In addition, the methodologies used to report on
renewable energy on regional, federal and European level differ.

1.2 Objective

The aim of this project is the development of indicators, i.e. aggregated sets of data, allowing a
continuous monitoring of the progress of the renewable energy implementation in Belgium.

The indicators are selected in a way to allow for a professional monitoring of the renewable energy
contribution in Belgium. Public authorities can be adapt policy schemes accordingly to optimise the
growth path of renewable energy in Belgium. Private market actors can improve the operation of their
installations during their lifetime.

The indicators have to be the reference statistical basis on renewable energy in Belgium built on the
best-available data sources for further usage by regional and federal authorities, both as for the
reporting to the European Commission and other international public authorities.

1.3 Scope

The project focusses on all renewable energy sources and conversion technologies eligible in the
regional or federal definition of renewable energy.

1.4 Methodology

The project is executed in 4 steps:
1. Selection of useful indicators

2. Characterization of the indicators: definition, required input data, data source, and recommended
update frequency.

3. Calculation of an exemplary set of the selected indicators, with an interpretation directed to the
potential users

4. Formulations of recommendations to implement a continuous process of updating and
disseminating the indicator values

Some indicators are mentioned as useful in step 2, but not calculated in step 3 because of
confidentiality of data or the high cost of data. The first mainly concerns data, which are recorded by
the regional and federal regulatory bodies for accountancy of tradable green certificates. The latter is
the case for data sourced from surveys with statistical relevant results (socio-economic impact), or
from large data volumes which have to be purchased from third parties (detailed data on solar
radiation).

The given recommendations in the last chapter aim at finding the balance between the users’ needs
for reliable and detailed indicators, and the cost of keeping them updated.
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1.5 Guide to the Reader

This study does not intent to provide values for the full set of indicators for the whole of Belgium
during a year or longer but rather to develop the indicators and give examples for their calculation.

In Section 2 of this report, the approach for the selection of indicators is explained. Indicators are
generally divided into four different types: resource indicators, system indicators, energy indicators and
impact indicators. The different indicators are listed in this section.

The full definition of each indicator together with an example and further suggestions for the use and
interpretation of each indicator is provided in the following sections. Sections 3 contains resource
indicators, Section 4 system indicators and Section 5 energy indicators. Impact indicators are detailed
in Section 6.

Finally, Section 7 formulates recommendations on the appropriate medium for distribution, the
frequency of updating and the organisation of the necessary data sorcing.
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2

INDICATORS

The selection of indicators was mainly based on the needs of public and private entities that will use
them.

Four types of indicators have been chosen: resource indicators, system indicators, energy indicators
and impact indicators.

Resource Resource indicators

Conversion system  System indicators

Electricity
Heat Energy indicators
Fuel
A1 Impact Indicators
Society

Figure 1. Four types of indicators on resource, system and energy level, completed with indicators
reflecting the impact on environment and society.

The resource indicators aim at a characterization of the wind, solar and biomass resources. They serve
as a basis for quick feasibility calculations or as reference values in comparison to real production data.
They enable operators of renewable energy projects to check the performance and correct operation of
their existing installations.

System indicators show a broad spectrum of characteristics of different renewable energy installations,
including their performance.

The related energy indicators, including technological and regional split-up, allow policy makers to
closely follow the impact of policy mechanisms and the interaction of system performance with
introduced policy measures.

Impact indicators describe the environmental impact or assess the socio-economic impact of the
renewable energy production in Belgium. The socio-economic indicators are structured as three types
following the structure-conduct-results-scheme. They were drawn up in order to monitor the impact of
renewable energy in Belgium yearly. This supposes an annual update in order to monitor the evolution
of the socio-economic impact. In the survey only companies with importing (reselling) or
manufacturing activities were restrained to calculate the socio-economic impact of renewable energy in
Belgium.

Table 1 to Table 4 give an overview of the selected indicators. Note that Resource related, system
related and energy related indicators are listed with a basic definition and a physical unit. The socio-
economic indicators are rather comprehensive sets of figures than one single number and therefore
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definition, here, no definition or unit are listed. These are, however, provided for the socio-economic
indicators as described in detail in the following section.

Table 1. Selected resource-related indicators and definitions

conversion?

imported biofuel for heating, electricity
or transport applications

TYPE INDICATOR DEFINITION UNIT
Solar energy |Global irradiation on the horizontal |Global irradiation on the horizontal kWh/m?2
plane: monthly spatial distribution |plane; spatial distribution per month
Global irradiation on the 40° south- |Global irradiation on the tilted plane; |kWh/m?2
tilted plane: monthly spatial spatial distribution; tilt defined at 40° |per month
distribution and south oriented as being optimal
orientation for solar energy production
Yearly irradiation fraction Representation of the yearly -
irradiation fraction as a function of the
orientation and the tilt angle, with
respect to the optimum
Monthly average final yield (spatial |A reference PV system is defined and |[kWh/kWp
distribution) of a standardised modelled. The monthly output of the
reference PV system reference system is simulated for
different locations and a spatial
distribution of the output is
extrapolated
Wind energy |Windex Energy amount in a certain period (1 | -
month or 1 year) compared to a long
term average energy for a certain
geographical area.
Long-term annual average specific |Expected annual production of a kWh/m?2
energy output of a standardised reference wind turbine divided by its |per year
wind turbine for different regions |swept area
Biomass Indigenous biofuel used for energy |Total primary energy content of used |GJ]
conversion® indigenous biofuel for heating,
electricity or transport applications
Imported biofuel used for energy  |Total primary energy content of used |GJ]

! This indicator cannot be calculated with currently available data. The required information may be provided by the regulators.

2 idem
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Table 2. Selected system-related indicators and definitions

TYPE INDICATOR DEFINITION UNIT
Solar thermal |Installed surface of solar thermal Newly and totally (cumulative) m2
collectors? installed area
Solar PV Installed grid-connected PV peak Sums of rated power of newly kWp
power* installed and cumulatively installed
systems
Cumulated final yield Total electricity production divided by |kWh/kWp
installed PV peak power
Estimated cumulated performance |Cumulated final yield divided by -
ratio reference yield at a reference site
Wind energy |Installed wind farm capacity® Sums of rated power of newly MW
installed and cumulatively installed
systems
Specific energy output from Belgian |Total annual production of all wind kWh/m2/ye
wind farms turbines divided by the total swept ar
area
Overall capacity factor of Belgian Total production divided by total -
wind farms installed power divided by amount of
hours considered in the period
Biomass Installed capacity of biomass Sums of rated power (electrical) of MW
conversion systems® newly installed and cumulatively
installed systems
Overall system efficiency Total final energy production -
(separately for heat and electricity)
divided by the total primary input of
bio-fuel’
Hydropower |Installed hydropower capacity Sums of rated power of newly MW
installed and cumulatively installed
systems
Al Spatial distribution of installations ~ Map showing the regional distribution | -

of installations including an indication
of installed power per type of
renewable energy

Statistics of rated electrical power

Frequency distribution rated electrical
power per type of renewable energy &

Statistics of voltage levels

Frequency distribution voltage level
grid connection per type of renewable
energy °

Frequency distribution of the age of
installations

Frequency distribution of the ages of
systems in operation'®

3 In the future, it may be possible to differentiate between flat plate, vacuum and naked collectors
* In the future, it may be possible to differentiate between amorphous silicon, crystalline silicon and other module types
> In the future, it may be possible to differentiate between onshore solitary, onshore and offshore wind farm
5 Electrical capacity only; quantitative information on thermal capacity of the systems for heat production or cogeneration is
currently not available.
7 This indicator cannot be calculated with currently available data. The required information may be provided by the regulators.

8 idem

9 This indicator cannot be calculated with currently available data. The required information may be provided by the distribution
system operators.
1% Due to the long lifetime of installations this indicator may become of interest in the future in order to assess the product life
cycles of renewable energy conversion equipment (e.g. repowering of wind turbines). This indicator cannot be calculated with
currently available data. The required information may be provided by the regulators.
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Table 3: Selected energy production-related indicators and definition’*

TYPE INDICATOR DEFINITION UNIT

Solar thermal |Solar thermal energy production |Calculated production kWh/year

Solar PV PV energy production Total electricity production MWh/year

Wind Energy |Wind energy production Total electricity production GWh/year

Biomass Biomass electricity production'®>  |Total electricity production GWh/year
Total heat production GWh-th/year
Total indigenous biofuel Gl/year
production for transport

Hydro power |Hydropower production Total electricity production GWh/year

All Renewable electricity production |Total electricity production GWh/year

11 possibly, this indicators can be shown per month.
12 Electricity production only; quantitative information on heat production, cogeneration fraction and biofuel consumption is
currently not available.
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Table 4. Selected impact related indicators and definition

TYPE INDICATOR

Environmental Avoided CO, emissions per type of renewable energy*?

Visual impact of wind turbines

Socio-Economic  |Number of employees

Structure
( ) Numbers of companies

Number of foreign companies

International activity Belgian companies (export)

Expenses R&D (total, per employee, %total) 1

Socio-economic  |Diversification over technologies

(Conduct) N
Type of activities

Investment intensity

Vertical integration (value added/turnover)®®

Capital labour intensity (fixed assets per employee)*®

Entry and exit!’

Socio-economic  |Evolution of employment

(Results) ]
Evolution of turnover

Trade balance effect

Profitability*®

13 In the future, differentiation may be considered between CO, and other greenhouse gas emissions.

4 Due to the limited number of companies publishing their R&D expenses, currently the indicator cannot be determined. This may
become possible in the future coming along with significant growth of the RE industry.

1> This indicator cannot be calculated with currently available data. The required information may be acquired in the future by more
in-depth surveys.

16 idem

7 idem

18 jdem
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7 IMPLEMENTATION

The presented indicators need to be updated on regular basis and made available to target groups.

In this chapter, recommendations are formulated on the appropriate medium for distribution, the
frequency of updating and the organisation of the data sourcing.

Medium for publication

The appropriate medium for distribution is an internet-based one. It is proposed that:

* in agreement with the main public authorities involved in renewable energy matters, the indicators
are presented in graphs and tables in the format needed for their websites (e.g.
www.fgov.mineco.be, possibly the regulatory bodies);

= data are generated and made available on internet in tables to allow third parties to use data in the
format required.

Frequency of update

The frequency of update differs from indicator to indicator. Suited frequencies of update are suggested
in Table 6. They range from monthly to yearly which is more than sufficient for most users.

Data sourcing

The main costs associated with the generation of the indicators are linked to the costs of data
collection. These costs are mainly:

= the cost of purchase of raw data,

= the cost of manpower to collect data.

The data sources are indicated in Table 6. Most data for the calculation of monthly updated indicators
are sourced from the Royal Meteorological Institute of Belgium or from wind energy databases of 3E.
The table shows that most yearly updates of the indicators can be generated on the basis of data
available in the databases of green certificates of the regulatory bodies VREG, CWAPE, BIM, and CREG.

It is highly recommended to organise an - if possible automated - aggregation of data to generate the
indicators on the basis of these databases. This an approach would at the same time allow for
regional differentiation suited to regional public authorities and regulators, while realising indicators on
Belgian level — suitable for international (EC, IEA) reporting requirements.
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Dissemination

The indicators should be made available to different public authorities with direct interest in the market
development of renewable energy. A non-exhaustive list is given in Table 5.

Table 5: Overview of public authorities with direct interest in renewable energy indicators.

FOD Economie Bestuur Energie

Vlaams Energie Agentschap

Ministére de la Region Wallonne, DGTRE

Federal Planning Bureau
Regulatory bodies: CREG, VREG, CWAPE, BIM/IBGE
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Project OA/00/021 - “RENEWABLE ENERGY TRACKING INDICATORS BELGIUM”

ANNEX C: SIMPLIFIED METHODOLOGY FOR THE CALCULATION OF THE DIRECT
EMPLOYMENT

Introduction

In this annex, only the employment realised in Belgium is considered.

Criteria for a simplified methodology
= Reliable, i.e. giving e.g. a reliable underlimit

= Relatively cheap, i.e. not requiring large scale surveys

Proposal for a simplified methodology

A simplified methodology, satifying the above criteria, is the following.

One can consider the total employment in Belgium related to the renewable energy market as being
composed of 4 components:

= Wbp = employment related to energy installations in Belgium during the pre-commissiong phase
= Wbo = employment related to energy installations in Belgium during the operational phase

= Bip = employment related to energy installations outside Belgium during the pre-commissioning
phase

= Bbo = employment related to energy installations outside Belgium during the operational phase

Pre-commissioning Operational
phase phase
Belgium Wbp  Who
International Wip | Wio

Figure A.1: components employment in Belgium related to the Belgian and international renewable
energy market

The different components can be assessed in the next manner (Table A.1).

The employment related to other installations in Belgium (Wbp en Wbo) can be defined on the basis
of:

= Statistical indicators of employment linked to the different phases of a life cycle of a renewable
energy project, identified by technology. The installed capacity per technology and the installed
capacity that has recently become operational.

The employment related to projects outside Belgium is more difficult to evaluate. That employment
linked to the precommissioning phase (wip) is built up of the supply of products and services. The
employment linked to the operational phase (Wio) is expected to be small with respect to the other 3
components, and is neglected for the sake of simplicity.
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Wip can be assessed on the basis of an accurate survey directed to a selection of members of EDORA,
GENERATIES and other organisations. The top 20 of companies for the component ‘Wip’ maintains a
critical point in the methodology. It is assumed realistic to define the top 20 in a reliable way because
of the relatively small group of companies that contribute to Wip in Belgium and the strong
involvement of these companies in EDORA, GENERATIES and other organisations.

On the mid-long term, the realisation of more thourough surveys could be mandatory.

Table A.1: Data source for the calculation of every component in employment

Component Data source

Wbp e D-base regulators, installations that obtained recognition for the
GSC allocation

e  Statistical indicators per type of technology

Wbo = D-Base regulators, installations that receive green certificats yearly
for at least over a year now

= Statistical indicators per type of technology

Wip Limited survey top 20 EDORA , GENERATIES, and others

Wio negligible
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