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Abstract: When performing analysis (techno-economic)
of renewable energy sources, the need for some kind of
indicators for comparison appears.
Although most renewable energy technologies are
environmentally sound in theory, all of them can have
negative impacts on the environment if poorly planned.
Development of procedures for Environmental Due
Diligence of Renewable Energy Technologies and
Renewable Energy-like indicators are underlined in this
paper, as the instruments of comparisons and analysis.
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2. DEVELOPMENT OF RE-LIKE INDICATORS
It is important to have Renewable Energy (or RE-like)
indicators .
Renewable energy is a significant subset of sustainable
development: it offers an opportunity to engage business
and provide a practical tool in the agenda of sustainable
development [1] .
The core energy intensity indicator is proposed to
measure all the direct and indirect fuels used to produce
the product(s) or deliver the service(s) per unit of
production or service delivery [6] :
Core
Energy
intensity

=

Energy consumed within the project
boundary from all sources
Unit of production or service delivery

1. INTRODUCTION
The term renewable energy covers a number of sources
and technologies at different stages of development.
Renewable energy technologies such as windpower and
solar photovoltaic devices have achieved major cost
reductions over the last decades, which are expected to
continue in the medium term as large global companies
enter new energy markets for wind, solar and biomass
technologies.

Energy or fuels used are taking in account: electricity,
oil, gas, coke, coal, wind, nuclear, other (solar, biomass,
geothermal).
Life-cycle stages:
Inputs
System boundary
Raw materials
acquisition
Manufacturing

Renewable energy technologies are not environmental
friendly a priori.

Raw
materials

The environmental laws provide the background for
determining the main issues that should be considered
during the environmental appraisal process. There is a
growing realization in energy and environmental policy
and research circles.

Energy

Outputs
Atmospheric
Emissions
Waterborne
wastes

Use/reuse/maintenance
Solid wastes
Recycle/waste
management

Co-products
Other
releases
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Life-cycle energy intensity indicator refers to the
consecutive and inter-linked stages of product system,
from raw material acquisition or generation of natural
resources to final disposal.
Excess energy intensity indicator measures the excess
energy generated within a product or service entity that is
not used within the facility but used by or sold to others.
This indicator applies to companies that produce energy
as a co-product. Used together with the core energy
intensity indicator can indicate a net energy benefit for a
company.
Transportation energy intensity indicator of materials or
personnel addresses the energy needed to transport
materials and/or energy (personnel) between life-cycle
steps per unit of service. For materials: it should be
noted that travel within the project boundary is already
included in the core indicator - for industries such as
energy or forestry, if assuming the project boundary is
the corporate level, the transport of materials to and from
the project boundary may represent a significant portion
of total energy use. For personnel: it should be noted that
this includes the travel of personnel to and from the
project boundary on a daily basis and business travel.
Complementary waste or water intensity indicators are
additional important indicators.
Reduction of the amount of waste send to final disposal
is easy to measure by the amount of reused waste as the
percentage of total waste.
Waste
utilization
(%)

=

Waste utilized
Total waste output

X 100

environmental conditions or impacts prior to a
transaction to identify and quantify environment-related
financial, legal, and reputation risks. EDD has become a
way for financial institutions to incorporate
environmental and social considerations in their
investment review process.
Although most renewable energy technologies are
environmentally sound in theory, all of them can have
negative impacts on the environment if poorly planned
and EDD RETs is highly recommended.
The first stage of the procedure is establishing the
relevant regulatory framework for the project, including
national regulations, international standards, and good
practice guidelines. Environmental regulations, standards
and guidelines provide practical information concerning
emission limits, permitting requirements, pollution
abatement and control techniques and equipment, best
management and operational practices, etc., against
which the investment proposal should be benchmarked.
Two timeframes must be considered for this process:
first, that of existing laws and regulations
that currently affect the project, and
second, that of anticipated laws and
regulations (e.g. in process of development,
discussion, or approval) that may change
the conditions under which the project must
operate.
The second stage is the core of the entire process. It
comprises four main steps:
a) assessing the environmental risk;
b) determining mitigation measures;
c) estimating the cost of risk management; and
d) reporting the results.

The water discharge intensity indicator is defined as:
Water
discharge
intensity

=

Water discharged
Unit of production or service
delivery

3. DEVELOPMENT OF EDD RETS PROCEDURES
FOR ENVIRONMENTAL REVIEW
Although Environmental Due Diligence and Due
Diligence Review are well defined, procedures for
Environmental Due Diligence of Renewable Energy
Technologies (EDD RETs) are poorly defined. By this
paper we are proposing more systematic approach based
on The UNEP Guidelines on Environmental Due
Diligence of Renewable Energy [5] .
The general intention of a due diligence review is to
ensure that a projected investment does not carry
financial, legal, or environmental liabilities beyond those
that are clearly defined in an investment proposal. The
environmental component of the due diligence procedure
is referred to as environmental due diligence (EDD).
EDD is the collection and assessment of data relative to

It is important to note that since these tools are intended
for general use, they may not reflect all the possible
environmental and/or social issues related to a particular
investment. The analyst should incorporate additional
issues as needed. To facilitate the first two steps of this
stage a number of new EDD tools are proposed. These
tools are intended to complement, not replace, any EDD
tools currently used for environmental review
procedures.
The third stage is the monitoring and environmental
evaluation of the project. This procedure serves two main
purposes:
a) to ensure that the project sponsor complies
with the applicable environmental standards and various
environmental components of operations included in
legal agreements;
b) to keep track of ongoing environmental
impacts associated with project operations and of the
effectiveness of any mitigation measures.
If the project has been approved, the final stage is the
monitoring stage. For this purpose, specific provisions
should be included in the legal documentation, for
example, the requirement of annual environmental
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reports, independent environmental audits at specific
intervals, site visits, etc. Significant changes in the
project (like projected expansions, changes in
technology), changes in the type of finance (e.g. from
loan to equity), and/or foreclosures should always be
preceded by a re-assessment of environmental risk.

Case study: Serbia
The analysis is piloting for Serbia as the case study. The
following renewable energy sources are of interest: biomass and biogas, - hydro-potential, - geothermal
potential, - solar energy, - wind energy, as well as wasteto-energy.

As the illustration some indicators are presented bellow:

As noted, the results for Serbia were not available
when this assessment was done. However, results in
[7], as well as other documents at national level,
confirms significant renewable energy sources
potential in Serbia, together with : -favorable
conditions for renewable energy sources deployment;
- ambient for low risk investments in small
hydropower plants; - technical and financial support
from international community needed, and -promotion
of good practice renewable energy sources projects.
Note: EDD RETs have to accompany each project, in
addition to EIA requirements.

As the third priority of Serbian National Energy
Policy wider use of renewable energy sources,
measures and instruments, with new legislative and
institutional framework and new renewable energy
sources regulation is foreseen [1], [4] .
Renewable energy sources potential in Serbia are as
follows:
Biomass (2.58 million toe)
Small hydro (1 600 GWhor 0,4 million toe)
Geothermal (0,18 million toe)
Solar energy (ne)
Wind energy (ne)
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New renewable energy sources are planned in
National Policy for Energy Sector Development until
2015, in the structure of final energy. It is need for
further assessment of national potentials (with wasteto-energy potentials [2] , [3] ), determination of
national indicative targets, defining stimulating
mechanisms, defining rules for network systems and
defining internal market rules.

decades, policy action is required at both national and
international levels. Targets and timetables at the
global level to reduce emissions such as those
established under the Kyoto Protocol or develop
technologies can be important instruments to ensure
and accelerate national action and to guide private
investment decisions in the increasingly globalised
economy. With the current and predicted cost
competitiveness of many renewable energy
technologies, however, it is not necessary to wait for
strengthened global agreements before taking action at
the national level.
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