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Introduction to the project : background, approach |,
results and achievements

1.1  Background

The current level of energy efficiency of the Kazakh economy is very low. The same
applies to the share of renewable energy in energy production. The Government of
Kazakhstan, therefore, is currently intensifying its efforts to increase efficiency andth e
share of renewable energy through establishing a policy and legislative framework. Key
elements in the framework are the Law on the use of Renewable Energy Sources and
the draft Law on Energy Efficiency’. Drafting of this legislation has started around
2007/2008.

In October 2007 the Netherlands Ministry of Economic Affairs and the Ministry of Energy
and Resources of Kazakhstan signed a Memorandum of Understandingaiming at further
cooperation between the Netherlands and Kazakhstan in the field of energy efficiency
and renewable energy. On request of the counterpart, support was subsequently given
to the continued drafting of legislation , because the draft Law on Renewable Energy
Sources and thedraft Law on Energy Efficiency still showed significant gaps preventing
an effective implementation.

In the period March 2010 to June 2011, SQ Consult and Agentschap NL supported the
Kazakhstan government (in particu lar the Department of New Technologies and Energy
Efficiency within the Ministry of Industry and New Technologies) with the drafting of
the Laws on Energy Efficiency and on Renewable Energy.

The project was financially supported by the Dutch Government un der the PEI
Programme, which is managed by Agentschap NL.

1.2 Approach

The project was demand -driven and a flexible approach to the technical assistance was
adopted, given priority to serving specific and partly ad -hoc requests and questions
from the beneficiary. This was to ensure that the needs of the counterpart in
Kazakhstancould be served in an efficient and fast way considering the, to some extent
uncertain, legislative process. The deliverables included rev iews of draft legislation ,
legal text proposals, background information and discussion notes, as well as oral
briefings.

! Law of the Republic of Kazakhstan 8 Ab out Su p p o erewablé Solutcesof EndrgydR;Law
of the Republic of Kazakhstan oon Energy Saving and Increase of Eergy Eficiency 6
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1.3 Activities

On request of the beneficiary, the focus of the project was on the following main topic
areas:

1 Development of long -term voluntary agreements on improving energy efficiency
between government and industry as a future main instrument in this sector .

1 Regulation and procedures on energy auditing and energy efficiency reporting and

monitoring for large energy consumers. The draft Law on Energy Efficiency would

make energy auditing and reporting obligatory.

Regulation for energy management systems.

Regulation and procedures for energy assessments of buidings.

Feed-in tariffs fo r renewable electricity production.

Regulation related to connection to the grid for renewable electricity producers.

= =4 —a -2

Project activities included:

1 Reviewing subsequent draft Laws on Energy Efficiency and Renewable Energy:
making a comparison of both laws with similar legislation in the Netherlands and
selected countries in Central and Eastern Europe and provide recommenda tions to
improve these two laws and to fill remaining gaps;

1 Drawing up background and explanatory notes on the various topics relating to
energy efficiency asraised by the Kazakhstan counterparts;

1 Providing concrete text proposals for by -laws to the law on Energy Efficiency and
Renewable Energy;

1 Briefings and response to questions by email and tele phone;

1 A mission to Kazakhstan in January 2011 to meet with the beneficiary and address
specific que stions on both draft Laws.

1.4 Results of the project
The output of the project was used in the follo wing ways:

1 The review and analysis of the various draft Laws on Energy Efficiency has resulted
in improve ments and amendments to the Law, making the Law more effective to
actually deliver energy efficiency improvements after implemen tation. We e.g.
advised on which aspects should in principle be covered by the Law, which should
be covered in by-laws and what could be taken out.

9 Discussiors and briefings by phone, email and during the mission to Kazakhstan
have shaped the ideas with t he Kazakhstan counterpart on the focus for energy
efficiency policies on the short and medium term. Kazakhstan still has much o | o w
hanging frui t 6 regarding e nurdike geyg. thef Netherlands).cThis (
requires a dif ferent approach with respect to the implementatio n of energy
efficiency policies , also given the fact that experience with energy efficiency
policies is still limited in Kazakhstan.
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1 The explanatory notes to the policy and legal measures have lead to increa sed
insight of the experts at the beneficiary Ministry on the pro and cons of specific
measures and on their feasibility.

I Concrete text proposal s on voluntary agreements for energy efficiency in the
industry were included in the latest draft Law on Energy Efficiency and were used
to draft a model agreement on Long Term Agreements with industry .

1 Concrete text proposal s on energy audits were used to draft the by-lawsto the Law
on Energy Efficiency.

1.5 The process
The following was observed during the project:

1 The cooperation with the Kazakhstan counterpart for the Law on Energy Efficiency
was satisfactory. At the end of the project, t he beneficiary expressed appreciation
for our flexible approach and the way we responded to their needs.

1 The process of exchange of information went slower than anticipated at the start
of the project. This was mainly due to t he fact that timing of the legislative
process was not very clear and changed over time 2.

1 Some documentation we delivered needed translation from English to Russian
because not all persons responsible for the law were able to read En glish.

1 Many organisations are active in field of renewable energy and energy efficiency in
Kazakhstan (US AID, EBRD etc.). It was sometimedifficult to find out what already
had been done and what the priorities were for the different organi  sations to avoid
duplication of work >.

1 Cooperation with the Kazakhstan counterpart for the Law on Renewable energy
went less smoothly because the unclear planning of drafting and finalisation of this
Law. It was, therefor e, difficult prioritise and plan issues for further investigation.
As a result, eventually most of the support dealt with supporting the improvement
of the Law on Energy Efficiency.

1.6 Contents of the report

This report includes the discussion and background notes, including legal text
proposals, that were prepared within the framework of this project

1 Part A: Holds the notes that provided input for the Law on Energy Efficiency
I Part B: Holds the notes that provided input for the Law on Renewable Energy

2 As an example, the President of Kazakhstan announced the need for a comprehensive plan for
energy efficiency in its annual address in the end of January 2011 It is not clear how this Plan
will relate to the legislation that is being dra fted .

® EBRD supported the drafting of the Law on Energy Efficiency in 2009. It is not clear how and to
what extent their recommendations have been used by the Ministry.
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Next to these notes, direct input was provided on the draft laws on energy efficiency
and renewable energy in the form of comments to the texts . These are not included in
this report.
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PART A: SUPPORT TO THE LAW ON ENERGY EFFICIENCY
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NOTE #1: Procedures for target setting and monitoring
of energy efficiency

Date: 22 April 2010

Glossary

o Relation between a product, good/materials, or service and the energy used in
Energy efficiency o .
providing/producing

] The absolute or relative amount of saved energy as a result of policy measures in
Energy savings . .
relation to the energy use in a reference case

Specific energy use

Energy use per unit of output/product
(SEC) ay p put/p

o Monitoring of the realized energy savings at national and sector level towards
Ex-post monitoring . . .
the targets, after implementation of the policy measures

Ex-ante policy | The assessment of the future impact of policy (measures) on energy efficiency
evaluation before the policy meas ures have been implemented

Generic monitoring The monitoring of the realized energy savings on national and sector level

Specific monitoring The monitoring of the efficiency and effectiveness of specific policy measures

The relation between the impact of the measure (energy savings achieved) and

o the level of resources, e.g. financing and transactions costs, needed to
Efficiency of a | . . . . o
implement the measure. For instance, if a measure requires a huge organization

policy measure ] ) ] } o )
to implement with only a sma Il impact on energy savings, the efficiency will be

low.

. The realized impact of the measure in achieving the target in comparison to
Effectiveness of a ] ) ) o
] unwanted side-effects. For instance, in case a regulation is not enforced, the
policy measure ) .
effective ness will be low.

1 Introduction

1.1. Scope of this note

We will provide an overview on the way monitoring of energy efficiency is organized in the

Netherlands and how this can be translated to the specific circumstances in Kazakhstan. This

topic relat e s to Article 12 of t he Dr aft Energy Ef fici
monitoring of compliance with the legislation of the Republic of Kazakhstan on energy
conservation and efficiencyo.
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1.2. Generic and specific monitoring

In the Netherlands, a distin ction can be made between the generic monitoring and specific
monitoring.

1 Generic monitoring related to the analysis of realized energy savings and energy
efficiency improvements for the Netherlands as a whole and for the specific sectors. The
results are intended for the government to show if the Netherlands is on track with their
energy efficiency policies.

1 Specific monitoring aims at the various policy instruments/measures in place in the
various economic sectors (for instance the voluntary agreements i n industry, the energy
performance standard for building ,and various fiscal measures). Specific monitoring and
evaluation provides insight on the effectiveness and efficiency of individual instruments,
and results in recommendations on how to improve them .

We can also distinguish between ex-post monitoring (looking back) and ex -ante evaluation
(looking into the future and projecting the development of energy efficiency and the impact
of policy measures).

1.3. Structure of the note
We will address the dif ferent aspects of target setting and monitoring:

Target setting and generic monitoring at a national level (Section 2)
Generic monitoring at the sector level (Section 3)

Specific monitoring of policy measures (Section 4)

Organization of monitoring (Section 5)

Initial recommendations (Section 6)

= =4 4 —a -

Please let us know on which issues you would like additional information.

2 Setting targets and monitoring at the national level

2.1. Your questions

1 In your recommendations you state that adoption of national goals w ould be quite
efficient. What do you mean by saying 2% efficiency improvement? Is it reduction in total
energy consumption or reduction in energy intensity of GDP?

1 What kind of energy efficiency indicators (measurements) are used in the Netherlands
apart from energy intensity?

2.2. Target for energy efficiency in the Netherlands

The Netherlands has adopted a policy action plan on climate change with special attention to
the role of energy policy (Clean and Efficient; New Energy for Climate Policy, 2007) 1. This
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action plan includes targets on the reduction of greenhouse gas emissions, the share of
renewable energy consumption, and on the energy efficiency improvement that the
Netherlands wants to achieve up to 2020.

The target set for energy efficiency i mprovements is to double the rate of annual energy
efficiency improvement from 1% to 2 % in the coming years, resulting in an average
improvement of 2% in the period up to 2020. The 2% is an ambitious target for the
Netherlands given the already high level of efficiency of the economy.

2.3. Methodology for generic target setting at the national level
National energy saving targets are determined as follows:

1. A national reference primary energy use is projected based on business -as-usual policies
in a refere nce scenario (BAU), or assuming that specific energy use stays at the same
level (frozen efficiency).

2. The impact of the implementation of new policies or additional energy saving options is
calculated in terms of primary energy use (sect or and national total).

3. The difference between the first and second step makes the absolute energy savings, and
also the annual efficiency improvements can be determined.

200 -

175 -

150 - =

=
N
[&)]

Energy use (index)
=
o
o

~
[&)]

=+ Frozen efficiency

50 1 . Business as usual (current policies)
25 . . .
—A— Energy use after additional policies/reduction
options
0 - T T T T T T T T )

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Figure 1: Energy use after additional policies and reference consumption (either  frozen efficiency
or business as usual).

13/ 110



This project is supported by the Dutch Government under the PEI Programme, managed by Agentschap NL

2.4. Protocol Monitoring Energy Savings

On request of the Dutch Ministry of Economic Affairs, several institutes have collaborated to
create a O6Protocol Moni toring Energy s alicilategs 0, a cc
the amount of energy savings realized in past years or in future years *:

1 The institutes have agreed upon a clear definition of energy use and energy savings. The
demarcation with renewable energy, the saving effects of substitution between energy
carriers, and the role of import and export of energy have been elaborated.

1 A decomposition method is used to split up the observed change in energy use in a
number of effects, on a national and sector level. This method includes an analysis of
growth effe cts, effects of structural changes in production and consumption activities and
savings on end use or with more efficient conversion processes. To calculate these
effects, the total energy use is desegregated as much as possible.

1 For each segment, a reference energy use is calculated according to the trend in a
variable which is supposed to be representative for the use without savings. The
difference with the actual energy use is taken as the savings realized.

1 Results are given for the sectors households, industry, agriculture, services &
government, transportation and the energy sector; as well as a national figure.

1 A special feature of the protocol method is the application of primary energy use figures
in the determination of savings for end users. Thi s means that the use of each energy
carrier is increased with a certain amount, according to the conversion losses caused
elsewhere in the energy system. The calculated savings for end users not only encompass
the direct savings but also the indirect savin gs from less conversion losses in the energy
sector.

1 Because of the lack of suitable representative variables or energy use data in some
sectors, it is not always possible to desegregate to the desired level. Therefore the
calculated figuwowadiprdthocsoldtmet hod are an estim
savings.

The graphs below show the (generic) monitoring results for the Netherlands. The 2008 results
are expected in Spring 2010.

4 Protocol Monitoring Energiebesparing (Protocol Monitoring Energy Savings). CPB, ECNNovem en RIVM.
2002
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Figure 2: Relative energy savings (primary energy). In blue: 3 -year average. In brown: running

average since 1995. The new Action Plan (2007) aims to double the speed from 1% to 2% °.
3 Monitoring the energy savings at the sector level

Sectors require a differentiated approach in monitoring, because the physical indicators
differ. In short, the approach is as follows:

1 Appropriate physical indicators are selected (see Table below)

1 Specific energy use (SEC) per sector is determined for a base year. This means that
energy use per unit of output/product is determined.

1 Frozen efficiency energy use is determined for the current year or a future year,
assuming that SEC stays on the same level and energy use increase/decreases with the
volume of the (physical) indicator.

1 Actual energy use (when looking back) or projected energy use (w hen looking into the
future) is determined for the current year or a future year.

1 Annual decrease in specific energy consumption is determined.

Below an overview is given of the sector indicators used in the Netherlands for monitoring
energy efficiency or making projects at the sector level.

Sector Physical indicator

Industry (including refineries)

Chemical industry Tonne ethene, ammonia, methanol. Separate analysis for
separation, process heat and electric drives.

Basic metals Tonne steel, aluminium, zi nc
Refineries Tonne crude oil

Paper Tonne paper

Food industry Ton milk, meat, oil, potatoes, etc,

® Monitor Schoon en Zuinig Actuele stand van zaken 82008. ECN. C.B. Hanschke (coord.). April 2009
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Sector Physical indicator

Glass Ton glass

Other (smaller) industries On basis of physical growth of production
Buildings

Residential Nr dwellings (heat)

Economic growth (electricity)

Utility  buildings  (commercial and | Office volume (heat)

private) Economic growth (electricity)
Transport

Freight Tonne km

Personal Person km

Horticulture Ha. surface

The graph below shows the monitoring results for the sectors over the per iod 1998-2007

e T
e
- -~
e .
- ~&
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159 Lo _;/_}_E.‘ ______________ r’-/-- wooTR o m-—-m  __a _industie
- K ;
¥ “ f Huishoudens
N LT
1.0% ___________jr_'_' _______________________________ — —&—— Land- en tuinbouw
- —==Yerkeer en wnosr
e
L I — P e e e e e — i g e ——— o ——— . ——— — — ———
0,5% i “-c-..ﬁ_‘d___."__,______
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Te
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Figure 3: Results monitoring on sector level. Annual relative energy savings. Legend from top to
bottom: national average; industry; residential sector; agri - and horticulture; transport.
3

The graph below shows the development of specific energy use in Dutch industry.
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Figure 4. Historical trends in specific energy use in Dutch industry (2000=100%). Source: Odyssee.

4 Specific monitoring and evaluation of policy
measures

The approach to monitor effectiveness and efficiency of policy mea sures differs for the
sectors and for the type of policy measure. For example, a subsidy scheme is monitored in a
different way than a regulatory measure. For most policy measures in place in the
Netherlands, the approach to monitor effectiveness and effic iency has been decided at the
same time the measure is introduced, including the specific information that needs to be
collected. The following table illustrates the approach taken for some policy measures. These
are typically a combination of qualitative and quantitative methods.

Example policy measure Approach
Obligatory energy assessment| { Database on issued certificates (public)
and certification of buildings 1  Tracking the nr certificates issued in comparison with the total

number of buildings
1  Stakeholder consultations and surveys
1 Case studies on the implementation of te recommended

measures

Voluntary  agreements  with | 1 Mandatory energy savings reports from participating companies
industry on implemented measures
1  Stakeholder consultations
1 Synthesis analysison sector level on the basis of company level

reports
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Regular progress meetings branch organizations and government

Energy efficiency labelling | T Regular market surveys on the (growing) share of energy
consumer products efficiency products
Stakeholder consultations with market parties

1 Consumer surveys on customer purchase behaviour

5 Organization of monitoring

5.1. Your questions

1 Is there a monitoring from the department on EE in the NL?
1 How many staff members they have? How many experts?
1 Whatis the fo rm of monitoring?

5.2. Organization of monitoring activities

In the Netherlands, a distinction can be made between the organization of the generic
monitoring (at national and sector level), and the organization for specific monitoring
(efficiency and effe ctiveness of policy measures).

Organization generic monitoring

The ex-post monitoring on the national level is carried out by a partnership of research
institutes, in cooperation with the national Statistical Agency, and the Dutch energy agency
Agentschap NL. They report to the Ministry on an annual basis, which commissions and
contracts the work. On an annual basis, the expert team evaluates the energy efficiency
improvements. Analyzing the impact of (separate) policies is not part of the analysis. The
Ministry uses the research reports to report to the Parliament on progress towards the
targets.

Ex-ante evaluation on the national level is carried out on a regular basis (but not annually) by
research institutes. In the ex -ante evaluation, the impact of cur rent or planned energy
efficiency policies in place is determined for a future year. With this information, the
government knows if current policies are sufficient to targets or adjustments are needed. For
ex-ante evaluations, various economic and energy m odels are used.
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The table below roughly estimates the staff/experts dealing with monitoring energy
efficiency improvement on the national level in the Netherlands. The same staff/experts
often deal with monitoring of climate change policy and renewable en ergy as well.

Institute Staff/experts Average full -time positions on energy efficiency
(part time) (the same nr for renewable energy)

Governmental Agencies 508 2

Research community 10015 4

Organization specific monitoring of policy measures

Agentschap NL (former SenterNovem), as an governmental agency, has a coordinating role in
the specific monitoring. Part of the analytic work is outsourced to consultants and research
institutes. Also, several sector -based organisations, such as branch organisations, play a role
in the monitoring of policy measures in the sectors.

Obviously, in Kazakhstan it is not yet possible to allocate this capacity. From our experience
with energy efficiency policy implementation in Central and Eastern Europe, we recommend
that a team of 4 to 5 experts from different institutes should be allocated to monitoring and
evaluating energy efficiency policy and policy advise. Also, sector stakeholder consultations
could be set-up.

6 Initial recommendations

6.1. On the draft Energy E fficiency Law

1. Article 12 of the Draft Law on EE elaborates on the monitoring of implementation of the
regulation. This is strongly focused on compliance of regulation only. We recommend to
add a separate article on monitoring and evaluation in the sense of this note.

2. The Law could refer to the Action Plan where more details on target setting and
monitoring could be elaborated.

3. Question: is a draft of the Action Plan already available?

6.2. Target setting

1. The Government could adopt national or energy efficie ncy improvement in terms of X%
annual efficiency improvement.

2. In a first phase, for Kazakhstan, these targets could be indicative (not binding) and be
established in the Action Plan. Without targets, it is difficult to monitor progress in
achieving the overall objective of the Energy Efficiency Law.

3. The indicative targets could be set on the basis of a historical analysis and a business -as
usual projections. The indicative target should be ambitious but realistic.

4. Also, for renewable energy indicative tar gets could be set at the same time.
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6.3.

6.4.

Monitoring methods and indicators

We recommend a monitoring approach based on the relative changes in primary energy
use compared to a reference scenario (as applied in the Netherlands). This will allow
Kazakhstan to start with a relatively simple methodology to be detailed further after
experience has been gained and the data availability is improved.

Monitoring approach and capacity

Regular monitoring and evaluation of the targets and the improvements in ener gy
efficiency are important. Budget should be allocated to commission local executing
agencies in cooperation with research institutes to carry out the monitoring and
evaluation analysis. The State Energy Registry, governmental agencies, and the statistica |
agencies should provide the necessary data. Over the years, expertise and capacity will
be built.

It is important that monitoring and evaluation becomes a regular and institutionalized
activity. Otherwise it is not possible to build the necessary expert ise, systems, and
databases.

The procedure for the monitoring could be a subject of secondary legislation. In this way
the annual budget would also be secured. A simplified version of the Dutch Protocol
Monitoring Energy Savings could perhaps be used.

For efficiency reasons, the monitoring of energy savings could be combined with
monitoring on the use renewable energy and GHG emissions inventory.

We recommend that a significant advisory/research capacity is made available at
agencies and the research community to monitor, evaluate and advise on energy
efficiency and renewable energy. The additional budget costs are fully justifiable
compared to the economic benefits resulting from energy efficiency.
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NOTE #2: Guidelines for determining the energy
intensity on sector level in Kazakhstan

Date: 2 July, 2010

1 Introduction

1.1. Your question

You have asked for practical guidance on how to calculate energy intensity for Kazakhstan on
the sector level.

1.2.  The use of energy intensity indicators

In this section, we briefly address the use of indicators in policy making and in monitoring.
The choice of energy efficiency indicators and their assessment should be closely linked
within a longer term policy monitoring/evaluation framework:

1 Specific indicators only provide the necessary insight for policy makers when part of a
time series, which shows the development of the indicator over time. The effort in data
collection, data processing and calculation of indicators should, therefore, be secured
and planned for a longer period. A continuous update of data and methodology is always
necessary.

I As a starting point, the indicators can be calculated for a historical time period. This
would allow the validation of the data: Can the observed development of the indicator in
the historical period be adequately explained? If yes, this provides confidence in the use
of the indicator for monitoring in the future.

I The indicator is best linked to a (indicative) target, e.g. in terms of percentage
improvement over a period of time. It should be clear beforehand how the analysis of the
indicator will be used in policy making

1 Energy intensity ratios can also be used to assess the impact of energy efficiency
measures and combination of measures. For instance, in the residential se ctor, in a
reference case, the energy intensity for space heating is X GJ/m2. A energy efficiency
measure, e.g. outside wall insulation, could be improve by 30%. This methodology could
be used to investigate the impact of different policies and measures on  energy use.

1.3. Structure of the note
To answer your question we will:

1. Provide an overview on the used terminology and approaches applied in determining the
energy intensity for various economic sectors;
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2. Propose a practical methodology on how to determin e energy intensity per sector. This
includes an overview of calculations procedure, required data and examples of calculated
energy intensity indicators for other countries per sector.

3. Indicate the alternatives and approaches to further elaborate the metho dology for the
different sectors.

2 Terminology and general calculation rules to
determine energy intensity

2.1. Energy efficiency and Specific Energy Use (SEC)

Striving for efficiency is trying to obtain a certain result with a minimum of input. As energy is
used to fulfil human needs, one may define energy efficiency of an activity as the degree to
which given human needs can be fulfilled through that activity with a minimum amount of
energy.

More practically, one may turn to the level of a piece of equip ment. This equipment produces
some uniform, measurable amount of output P; furthermore, it uses an amount of energy E.
Then, energy efficiency ? of the e®qui pment

2 = P /| E )

For the inverse of energy efficiency, t he term specific energy consumption (or specific energy
use of unit energy consumption: SEC ) is used.

SEC=E/P )

For many energy conversion processes e.g. a boiler or a CHP installation, where energy is a
useful output, the energy efficiency i s the usual measure; it becomes a dimensionless
quantity. However, also the specific energy consumption is sometimes used, e.g. the fuel
consumption of a power plant can be expressed in MJ/KWh.

For end-use applications, it is more common to use the specifi ¢ energy consumption to
indicate how 'efficient' the equipment is. The denominator depends on the type of energy
function involved, so the units of specific energy consumption may be MJ/ton of product
output or MJ/vehicle -km etc. In complicated industrial processes, the specific energy
consumption may be determined both for individual process steps, and for the manufacturing
process of one specific product as a whole.

® Blok, K (2006) Introduction to Energy Analysis. Techne Press, Amsterdam, 2006
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2.2. Energy efficiency and energy intensity

Energy efficiency and energy intensity are tw o terms that are used alongside and are
interchangeably. Sometimes, a distinction is made between energy intensity when output is
measured in monetary terms and energy efficiency or specific energy consumption when
physical units are used (kWh, tonnes, m2) . However, this is not a uniformly used convention;
different sources are likely to use different terminology. In this note, we use the term energy
intensity.

2.3. The energy intensity indicator pyramid

Energy intensity can analysed at different aggregatio n levels (see Figure 1).

National energy mtensity
(MI/ Euro GDP
International statistics
Sectoral energy intensity
(MJ/ Euro Value added

(Suhb) sectoral efficiency
(GJ/tonne product or MJ/Eura)
National statistics
Individual plant efficiency
(GJ/tonne)

Individual plant data
Unit operation efficiency
(GJ/tonne)

< >

Needed amount of data

Figure 1 The energy intensity indicator pyramid. The width of the pyramid indicates the amount
of data required to establish the energy intensity indicators at the various levels. Source:
Phylipsen et al (1998) ’

At the most aggregate level, we are looking at the energy use per unit of Gross National
Product (GDP) for a country. This is a good indicator when making a rough comparison
between countries. The indicator can usually be determined using international statistics. If
more insight is needed on the energy efficiency (potential) we need to go into more details by
e.g. looking at the energy intensity of different economic sectors by determining the energy
use per unit of value added, or the energy use per unit of product. Det ermining these last two
indicators requires national statistics. The final step is determining the energy efficiency for
individual plants or unit operations.

Going from an aggregated level towards a more disaggregated level, the understanding of the
various factors that determine the energy efficiency increases, but at the expense of the
amount of data needed for the analysis.

” Phylipsen GJM, K Blok, W Worrel (1998) Handbook on Iriernational Comparison of Energy Efficiency in
the Manufacturing Industry, Dept. of Science, Technology and Society, Utrecht University, 1998.
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For the purpose of policy development and monitoring of energy efficiency improvement in
economic sectors, the (sub) sector level using physical indictors, usually provides a good
indication on the energy efficiency of equipment that is operated on a number of sites, under
different conditions.

2.4. Construction of energy efficiency indicators on the (sub) -sectoral level

The construction of energy efficiency indicators in general requires the determination of the
specific energy consumption being the ratio of energy over physical activity (E/P), where both
E and P can be aggregate quantities.

Aggregation of different energy carriers is relatively easy. Aggregation of different forms of
human activity is less straightforward. For instance it does not necessarily make sense to add
tons of steel and tons of copper together. Nevertheless, in one or the other way, a weighted
aggregate shoud be constructed:

n
PPI=3 w P,
x=1 3)
in which:
PPI = The physical production index (or activity index)
Px = The amount of production of product x
WX = The weight factor for product x
n = The number of products

The aggregate specific energy, mostly indicated with the term energy -efficiency index (EEI) or
physical energy intensity, then gets the form:

EEl = © @)
PRI

where E and PPI are the energy use and the physical production index for a specific sector in
a specific year (in a specific country).

An appropriate candidate for value for the weighing factor w , is the average specific energy
use for a product in year x (SEC,,t0)

2.5. Primary, final and useful energy

The relationship between primary, final and useful energy is illu  strated in Figure 2.
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Final Energy

Figure 2 Schematic representation of primary, secondary, final and useful energies fluxes with
indication of loses in the transformation centres and in the final use.

The primary energy use (red arrow) includes all energy carriers that are consumed in a
country. These energy carriers are either imported or extracted from inland resources. Some
of these primary resources are directly consumed in various economic sectors (final energy
use), where others are converted to secondary ene rgy carriers (like electricity), which leads
to transformation losses. These secondary energy carriers (yellow arrow) are also consumed
by various economic sector (final energy use). The final energy carriers are thereupon
converted into useful energy for the various sector (light blue bars) leading to losses in final
energy use at the sector level.

In the ideal case, energy intensity is measured in useful energy because as this provides the
best indicator of the energy efficiency of a sector. However, oft en data on losses in final
energy use are not available and therefore there corrections on final energy cannot be made
and the final energy use as presented in the energy statistics is used.
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3 Potential list of energy intensity indicators for
Kazakhstan

3.1. Starting with a limited list of indicators

The previous section shows that energy intensity can be determined on various levels of
detail. More detail, however, requires more data. We, therefore, suggest to start with a
rather straightforward limited li st of indicators at the sector level for which (most likely) the
values can be determined using data from national statistics and other publicly available
sources. Using this limited list has the advantage that:

1 Energy intensity can be determined for histo rical time series providing insight on the
developments in energy intensity;

1 Energy intensity can be easily monitored in future years because data from public sources
are used that are already collected;

1 Energy intensity for various sectors in Kazakhstan can be easily compared (benchmarked)
against the energy intensity of other countries or against best practice. This provides
Kazakhstan with insight on how well they are performing and where there is potential for
improvement.

The disadvantage of using sucha limited list is that:

T The oOaggregatedé indicators do not al ways
doing regarding efficient energy use, because not all underlying developments are been
taken into account. E.g. they usually are insufficient to provide insight on the
effectiveness of policies, and do usually not correct for behavioural changes leading to
increased electricity use.

Table 1 provides a list of aggregate energy efficiency indicators for various energy intensive
industry sectors. This aggregate level would be a good starting point to get insight in the
(developments in) energy intensity of various industry sectors in Kazakhstan. In a later stage
more disaggregates indicators could be developed by sectors also taking into account specif ic
circumstances (e.g. the share in various production technologies in the steel industry).
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Table 1: Provisional list of energy intensity indicators
Sector (Sector Energy function / Subsector Aggregate energy intensity
statistics) 8 indicato r
Residential sector (P) Residential heating GJ / m? of dwelling
Residential electricity use GJ / household
Transport (1) Passenger transport GJ / vehicle km
Freight transport GJ/ton.km
Industry (C + D) Coke production GJ / ton coke
Iron and Steel GJ / ton steel
Aluminium GJ / ton aluminium
Cement GJ / ton of cement
Paper and pulp GJ / ton paper
Ammonia GJ / ton ammonia
Chlorine and alkali GJ / ton chlorine
Petro chemical GJ / ton production
Power production (E) GJ / kWh
Offices and utility sector GJ / employee
(G+H+J+K+L+M+N)
Agriculture (A + B) GJ / sector added value

3.2. Calculating energy intensity for the residential sector

Space heating is an important part of household energy use. An energy intensity indicator for
this energy function is the energy use per m2 of total heating area. Mostly the energy used is

8Sectors distinguished in Kazakhstands energy statistics
Section A + B Agriculture, hunting and forestry, fisher ies, aquaculture

Section A Agriculture, hunting and forestry

Section B Fishing, fish farming

Section C + D + E Industry- total

Section C Mining and quarrying

Section D Manufacturing

Section E Electricity, gas and water

Section F Construction

Section G Trade, repair of automobiles, household goods and personal items

Section H Hotels and restaurants

Section | Transport and communications

Section J Financial intermediation

Section K Real estate, renting and business services to consumers

Section L Public administration

Section M Education

Section N Health and social services

Section on Provision of communal, social and personal services

Section P Activities of households employing domestic workers and producing goods and services for own
consumption
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corrected for differences in the weather from year to year and from country to country using
heating degree days correction.

Indicator 1) Energy intensity indicator for space heating (GJ/ m2 of dwelling)
= espan_Lgrr/ P space

FCpace corr TOtal final consumption of all energy carriers for space heating in the residential
sector corrected for climate influences

Pspace: TOtal amount of m2 heated in the residential sector

As an alternative, the indicator could also be based on the number of dwellings/apartments
(assuming a more-or-less constant floorage per dwelling). In this case, the indicator is defined
as total final energy consumption for space heating per dwelling. A complicat ing factor is that
for some final energy carriers, it may be difficult to split between energy use for space
heating and for domestic hot water.

Given the difference in residential building types and the corresponding large differences in
specific energy consumption for space heating, it is necessary to introduce a categorisation.
The following differentiation of residential building stock is a possible starting point

Single family houses (traditional versus modern) versus apartment buildings
Low-rise versus high rise multi -family apartment buildings

Differentiation to building technology, e.g. panel buildings versus brick
Period of construction

= =4 4 -

In case national statistics does not allow for this differentiation, a sampling approach could
be used on the basis of building level date. For each category a representative sample of
buildings is investigated (size and energy use).

Electricity use for households includes use for appliances, lighting, cooling, and (depending
on the country) space heating and hot wat er production. Energy efficiency would best be
measured by e.g. looking at the efficiency of the various appliances, cooling equipment, and

equipment used for space heating and hot water production. However, these data are usually
hard to find.

Therefore often total electricity use per household is monitored and compared between
countries. It has, however, to be kept in mind that this indicators only provides limited insight

on the energy efficiency of electricity use, because no correction is made for 1)  increased
penetration of appliances, 2) changes in share of various categories of electricity consumption
and 3) differences in the share of electricity use for cooling and space heating between
countries. If data are available on the share of electricity = use between the various categories
of electricity consumptions this increases the information value of the energy intensity
indicator.
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Indicator 2) Energy intensity for electric ity consumption (GJ/household)

= S thgseho{ds P
FC: Total final electricity consumption in the residential sector

Phousenoigs Total number of households

3.3. Calculating energy intensity for transport

Energy intensity for passenger transport i s most often measured in the fuel consumption per
vehicle kilometre. Another option would be to take the total amount of passenger km, which
also include km by public transport.

Indicator 3) Energy intensity for passenger transport (GJ/ vehicle km)
= 9 Fpagsengér_km P
FC: Total final energy consumption by passenger cars

Poasseger km TOtal amount of passenger kilometres driven

Energy intensity for freight transport is most of ten measured in the fuel consumption per ton
kilometre.

Indicator 4) Energy intensity for freight transport (GJ/ ton km)
= 9 Ftog;km / P

FC: Total final energy consumption by freight transport

Pion_km: Total number of ton.km driven

As a further step, the fleet of cars and trucks could be further differentiated, especially to
age, because the energy intensity for newer vehicles is much lower than for the average
fleet.

3.4. Calculating energy intensity for the industry

In order to get insight on the energy efficiency in the manufacturing industry energy use can
best be measures in the energy use per ton of product. Due to the influence of sector
structure on energy intensity, cross -country or cross-time comparisons, cannot be made based
solely on trends in the absolute value of indicators such as the specific energy consumption
(SEC, energy consumption per tonne of product). For a useful comparison o ver time and
between countries structural difference need to be taken into account.
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Table 2 Energy efficiency indicators and structural indicators for six energy intensive
manufacturing processes. Source: Phylipsen et al (1998)

1: Sector 2: Energy intens ity indicator 3: Structural indicator
Coke production GJ / ton coke
Iron and Steel GJ / ton steel Scrap input

Product mix
Aluminium GJ / ton aluminium Scrap metal

Share of alumina imported

Cement GJ / ton of cement Share of clinker in cement

Import/e xport streams of clinker

Paper and pulp GJ / ton paper Share of pulp paper
Import/export streams of pulp
Pulping process

Product type
Ammonia GJ / ton ammonia
Chlorine and alkali GJ / ton chlorine Average NaOH concentration
Petro chemical GJ / ton pro duction Ethylene yield

A comprehensive overview on structural indicators for various industrial process is provided in
Phylipsen et al (2002) ° and by Ecofys (2009)™.

Before we go into detail on how to take structural indicators into account, we sugges t that
Kazakhstan takes the following approach:

Step 1:

A. Investigate the data availability and quality to calculate the simple energy intensity
indicators per industrial sector (column 2 in Table 2)

B. If data are available calculate the energy intensity indi cators for a number of years and
make a comparison with the results for other country, using the following formula:

Indicator 5) Energy intensity for industry sector x (GJ/ ton of product)
= ® FC [/ P
FC: Total final energy consumption for sector x

P: Total amount of product for sector x

Step 2:

° Phylipsen D, K Blok, E Worrell, J de Beer (2002) Benchmarking the energy efficiency of Dutch industry:
an assessment of the expected effect on energy consumption and CO2 emissions. Energy Policy 30 (2002)
663679

10 Ecofys (2009) Developing Benchnarking criteria for CO2 emissions. Ecofys, The Netherlands, February
2009
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C. Investigate the data availability on structural indicators
D. If data on structural indicators are availab le, develop a more detailed energy intensity
indicator.

3.5. Calculating energy intensity for buildings/offices in the service and public sector

The following sectors di stinguished in Kazakhstano
category:

Section H Hotels and restaurants

Section | Transport and communications

Section J Financial intermediation

Section K Real estate, renting and business services to consumers
Section L Public administration

Section M Education

Section N Health and social services

Section on Provision of communal, social and personal services

= =4 4 a8 —a -8 - -

Energy use for offices includes energy use for space heating, cooling, lighting and appliances.
Energy use for space heating, cooling and lighting is related to the total floor area buta Iso to
the number of appliances in a building. The number and use of appliances is mainly related to
the type of business/activities and number of employees.

Actual monitoring (SenterNovem, 2007) show that; (1) specific energy use can vary
substantially from one building to another, depending on condition, size and use, (2)
availability of data for this sector is usually scarce. Therefore, often a simple energy intensity
indicator is used (final energy use/employee), where it has to be kept in mind that this
indicators only provides limited insight on the energy efficiency of this sector.

Indicator 6) Energy intensity for offices and utility sector (GJ/employee)
= 9 ‘En;feyee /
FC: Total final electricity consumption in the public/service sector

Pempioyee: TOtal number of employees working in offices and the utility sector

This indicator cannot be used for buildings where the majority of occupants are not
employees (e.g. schools). As an alternative, if the data is available, the indicator can be
based on the (useful) floorage of the buildings (GJ/m2) instead of on employees. Like in the
residential sector, a differentiation of buildings may be necessary according size, use (office,
schools, hospitals etc.), and age. A sampling approach (based on building level data) can used
to complement national statistics.

3.6. Calculating energy intensity in agriculture

There is no obvious best indicator in use of the agriculture sector given the heterogeneous
energy use in this sector. In the Netherlands the horticulture sector is dominant in the energy
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use, but this is not the case for Kazakhstan. We therefore would like to ask you to provide
some more information on this sector. A simple approach could be to look at the ene rgy
intensity per employee (see section on the offices and utility sector. A first differentiation can

be made between fuel use for motive purposes and engines, other fuels and electricity. When
comparing the development of the energy intensity over time, it will be necessary to correct
for an increase in productivity per employee.

Annex: Energy intensity indicators

This appendix provides an overview of examples of energy intensity indicators for various
sectors and countries, taken from different internati onal studies. These figures could be
useful when calculating the energy intensity for Kazakhstan, and when benchmarking your
results against the intensity in other countries.
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11 Odyssee (2009) Energy Efficiency Trends and Policies in the EU 27 Results of the ODYSSHBURE

project.
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12 RITE (2008) International Comparison of Energy Efficiency (Electric Power, Steel and Cement),
Research Institute of Innovative Technology for the Earth(RITE), 2008
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NOTE#3: Promotion of energy efficiency improvement s
in industrial sectors

Date: 19 April 2010

1 Introduction

1.1  Your questions

1 What are the norms of energy intensity by law in your country? How to determine energy
intensity for industrial enterpr ises?

i How to calculate energy consumption for producing a unit of certain product or
equipment?

1 How to monitor and evaluate energy efficiency? Especially in regards to energy intense
industries?

1 Methods and ways of energy audits? What information to reque st? Mechanism? System?

1.2 Understanding of your questions

We understand that you are looking for mechanisms to promote energy efficiency in industrial
sectors, and would like to have practical guidelines on how energy efficiency policies for this
sector could be designed in Kazakhstan.

1.3  Structure of the note
This note covers the following topics:

History of energy efficiency policies for the industry in the Netherlands (section 2);
Measuring energy efficiency and energy intensity in the industry (sectio n 3);
Procedures and methods to monitor energy efficiency in the industry (section 4);
Energy audit systems for the industry (section 5).

= =4 —a -

In each section we start with on overview on the background of the various issues in the
Netherlands. If applicable an d possible we show how the issue is included in the draft law on
EE for Kazakhstan, and (if possible) we provide some recommendations.

2 History of energy efficiency policies for the industry
in the Netherlands

2.1 1989: Starting with long term agreements  on energy efficiency improvements

In 1989 the Dutch national government came up with the so -called National Environmental
Policy Plan (NEPP), addressing aspects of sustainable development, including the problem of
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energy expansion. A year later a new versi on of the NEPP (NEPP +) was published, discussing
global warming and policy on energy efficiency. Next a memorandum on energy saving was
published in which the voluntary agreements with industry were first mentioned as a possible
energy saving policy instrument.

In the period from 1989 to 1999 the first round of Long Term Agreements on improvement of

energy efficiency (LTAGs) was signed. The first ro
branches with an energy use over 1 PJ per year (i.e. the energy int ensive industry sectors).

The first round was followed by a second and third
some new themes like energy efficient product design, chain management and renewable

energy.

Some specific featuretherlandst t he LTAds i n the N

T Type of scheme: The LTA®s in the Netherlands are

1 Parties to the agreement: The agreements are signed at the national level, between
sectors (branch organisations and individual firms), public authority (federal government )
and the Dutch energy agency.
1 Contents of agreements: An LTA holds the agreements and obligations for every party
signing the LTA. Important elements of an agreement are:
I Target and timetable on the improvement of the energy -efficiency for the industrial
branch. Gener al targets set in the Leffiddedey for the
improvement of 20% in 2000 compared to 1989 level. An energy -efficiency improvement
of 20% means a reduction of the Energy Efficiency Index (EEI) by 20%. In the secondand
third round of LTAGOs these targets were updated.
1 Plan of action on how the branch is going to increase their energy -efficiency. The
contents of company energy plans and economic viability of the plans is added.
1 The way in which the agreement will be m onitored. Long Term Agreements are monitored
by determining the decrease in energy -use per unit of physical product output, the so -
called energy-efficiency index (EEI) (See section 3 for a more comprehensive overview on
how to determine the EEI for various industrial sectors).
T Policy mix. Actually the LTA®8s include a whole ra
Several other policy measures such as subsidy schemes, tax reduction measures and free
energy audits were/are in place.
1 Monitoring and reporti ng procedures. At the start of an agreement firms must write an
energy saving plan for their company. This plan is judged and approved by the a
specialists at the energy agency, before the firm can officially participate in the LTA.
Firms are obliged to annually report their results on energy -efficiency improvement to
the energy-agency. The energy agency aggregates the individual company reports to a
sector report, which is publically available (See section 4 for a more comprehensive
overview on monitoring procedures).
1 Offers and sanctions. In the first round of LTAs the governments agreed with the LTA -
sectors not to implement any other taxes or fiscal punishments in order to stimulate
energy savings. Individual firms can be excluded from the LTA if they fai | to provide an
energy conservation plan and annual monitoring results.
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T Second round of LTAGS. When the first round
were still savings possible, but that the more straightforward measures had been taken
(all good housekeeping measures), so that new themes had to be included in the
agreements to be able to meet the targets. Overall, the enthusiasm for the second round
of LTAds is | ower than it was for the first

Annex | providesanoverview on the sectors that wer e
including their energy efficiency target, and reported results.

22 Link between LTAds and permits under the Envi

The aspect of energy is also included in the per mits required by companies within the
framework of the Environmental Management Act. These permits are authorized by the

provinces. The process of receiving an environmental permit is easier for LTA -companies,
because the provinces are asked to appreciate the LTA-agreement as an environmental
permit.

If companies fail to achieve energy savings or do not join an LTA they can be called to account
for their contribution to energy savings by the competent authorities. As competent
authorities, municipal and pr ovincial authorities can impose the same requirements as those
for the LTA companies on business that not (yet) joined an LTA, as an equivalent alternative.

2.3 1999: Benchmark covenant for energy intensive industries

In 1999, the Ministry of Economic Affa irs of the Netherlands reached a voluntary agreement
with the Dutch energy -intensive industry (annual energy consumption above 0,5 PJ per year)
on benchmarking their energy performance. Some specific features of the Benchmark
covenant are:

1 Goal: The goal of the benchmark agreement is to contribute to CO2 emission reductions
by improving energy efficiency. Under this agreement companies aim for their plants to
become (and remain) among the most efficient as soon as possible, but not later than
2012.

1 Offers and sanctions: The government in return promised not to develop any additional
policy concerning energy savings for these target groups under the benchmark covenant.
This means for the companies under the agreement: no specific energy taxes, no
compulsory absolute CO2caps, no compulsory extra energy saving measures et cetera.
Stimulation of renewable energy and generic energy taxes were not part of the exchange.

I Execution of benchmarks. To compare the performance of the installations the
benchmark method is used, a standard method that has been used for several years in for
example the petrochemical industry. The comparison of the installations under the
agreement is done by consultants, sounded by the bureau of verification and reported on
by the commission Benchmarking and the bureau of verification.

1T Consequences for the LTAG6s. The devel opment
the situation that almost all firms with an energy demand above 0.5 PJ a year, decided to
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sign this covenant. The companies that did not apply for the Benchmark covenant were

of fered to sign the second round of LTA®3s.

2.4 2005: European Emissions Trading Scheme

In 2005 the first round of the European Emissions Trading Scheme (EU-ETS) was introduced.
Due to the introduction of t he EUETS the major part of the CO2 emission of the Dutch
industry sector is regulated under the EU -ETS. The ETS should provide incentives to take
measure to reduce CO2 emissions. One of the options to reduce CO2 emissions is to
implement energy savings measures (other options are: switching to low or carbon -free fuels
(e.g. from coal to natural gas, or to renewable) or buy CO2 allowances from other
companies). It goes beyond the scope of this note to fully cover the mechanisms behind the
EU ETS. More infomation can be found on the website of the European Commission.

Most installations regulated under the EU -ETS are placed with firms in sectors that signed the
Benchmark convenient. The Benchmark covenant is still in place, and a follow up covenant
(The MEE covenant) was signed in 2009. This new covenant however does not include
guantitative targets.

3 Measuring energy efficiency and energy intensity of
the industry

3.1 What is energy efficiency?

Striving for efficiency is trying to obtain a certain result wi  th a minimum of input. As energy is
used to fulfil human needs, one may define energy efficiency of an activity as the degree to
which given human needs can be fulfilled through that activity with a minimum amount of
energy.

More practically, one may turn to the level of a piece of equipment. This equipmen t produces
some uniform, measurable amount of output P; furthermore, it uses an amount of energy E.
Then, energy efficiency ? of the equi pment

2 = P /| E )

For the inverse of energy efficiency, the term specific energy consumption  (or specific energy
use of unit energy consumption: SEC ) is used.

SEC=E/P @)

For many energy conversion processes e.g. a boiler or a CHP installation, where energy is a
useful output the energy efficiency is the usual measure; it becomes a di mensionless quantity.
However, also the specific energy consumption is sometimes used, e.g. the fuel consumption
of a power plant can be expressed in MJ/kWh.
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For end-use applications, it is more common to use the specific energy consumption to
indicate how ‘efficient' the equipment is. The denominator depends on the type of energy
function involved, so the units of specific energy consumption may be MJ/ton of product

output or MJ/vehicle -km etc. In complicated industrial processes the specific energy
consumption may be determined both for individual process steps, and for the manufacturing

process of one specific product as a whole.

3.2 The energy efficiency indicator pyramid

Energy efficiency can analysed on different aggregation levels (see figure 1).

National energy mtensity
(MJ/ Euro GDP

International statistics
Sectoral energy intensity

(MJ/ Euro Value added

(Sub) sectoral efficiency
(GJ/tonne product or MJ/Eura)
National statistics
Individual plant efficiency
(GJ/tonne)

Individual plant data
Unit operation efficiency

(GJ/tonne)

< >

Needed amount of data

Figure 1: The energy efficiency indicator pyramid

At the most aggregate level we are looking at the energy use per unit of Gross National
Product (GDP) for a country. This is a good indicator when making a rough comparison
between countries. The indicator ¢ an usually be determined using international statistics. If
more insight is needed on the energy efficiency (potential) we need to go into more details by
e.g. looking at the energy intensity of different economic sectors by determining the energy
use per unit of value added, or the energy use per unit of product. Determining these last two
indicators requires national statistics. The final step is determining the energy efficiency for
individual plants or unit operations.

Going from an aggregated level tow ards a more disaggregated level the understanding of the
various factors that determine the energy efficiency increases, but at the expense of the
amount of data needed for the analysis.

For the purpose of policy development and monitoring of energy effic iency improvement in
the industrial sector the (sub) sectoral level using physical indictors, usually provides a good
indication of the aggregate of the energy efficiency of equipment that is operated on a
number of sites, under different conditions.
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3.3 Construction of energy efficiency indicators on the sub -sectoral level

The construction of energy efficiency indicators in general requires the determination of the
ratio of energy over physical activity (E/P), where both E and P can be aggregate quantitie s.

Aggregation of different energy carriers is relatively easy. Aggregation of different forms of
human activity is less straightforward. For instance it does not necessarily make sense to add
tons of steel and tons of copper together. Nevertheless, in one or the other way, a weighted
aggregate should be constructed:

n
PPI=3 w, P,
x=1 3)
in which:
PPI = The physical production index (or activity index)
Px = The amount of production of product x
WX = The weight factor for product x
n = The number of products

The aggregate specific energy, mostly indicated with the term energy -efficiency index (EEI) or
physical energy intensity, then gets the form:

E
EEl =— 4
PPI @

where E and PPI are the energy use and the physical production index for a specific sector in
a specific year (in a specific country).

3.4 Possible list of energy efficiency indicators for the industry

Table 1 provides a list of aggregate energy efficiency indicators for various energy intensive
industry sectors. This aggregate level would be a good starting point to get insight in the
(developments in) energy efficiency of various industry sectors in Kazakhstan. In a later stage
more disaggregates indicators could be developed by sectors also taking into account specific
circumstances (e.g. the share in various production technologies in the steel industry).
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Table 1 List of energy efficiency

Sector Aggregate energy efficiency indicator
Coke production GJ / ton coke

Iron and Steel GJ / ton steel

Aluminium GJ / ton aluminium

Cement GJ / ton of cement

Paper and pulp GJ / ton paper

Ammonia GJ / ton ammonia

Chlorine and alkali GJ / ton chlorine

Petro chemical GJ / ton production

3.5 Measuring energy intensity in the Draft law on EE

Article 11 of the draft law on EE provides an overview of the information that needs to be
submitted for the energy registry by organisation with annual energy costs exceeding 40000

MCI. This article mentions among ot her t hat information should be s
actual energy consumption per uni t of out put 6. The
providing an overview on ounits of outputdé that col

short description on th e method on how to determine the energy use per unit of output. It is
however not exactly clear to us if article 11 applies to the industry or not.

4 Procedures and methods to monitor energy
efficiency of the industry

4.1  Levels of monitoring
In monitorin g of energy efficiency improvement in the Netherlands we distinguish between:

1. Monitoring of energy efficiency and energy savings on the national level. Main purpose of
this exercise is to provide input for the national government in order to be able to jud  ge
whether they are on the right track in terms of the national energy efficiency goals
(currently this goals is achieving a 2% efficiency improvement per year up to 2020).
Progress towards reaching this target is reported on an annual basis. The report is
prepared by the national statistical bureau, various research institutes and the Dutch
energy agency. Data requirements and the method to determine the energy efficiency are
laid down in a Protocol.

2. Monitoring of individual policy instrument. Main purpose of this exercise is to collect
information on the progress towards reaching the targets set for individual policy
instruments in place. For most policy instruments in place in the Netherlands agreements
are made on the information that needs to be collect ed and provided. Actors in charge of
collecting or providing information vary on an instrument by instrument basis. However,
for most important policy instruments in place the Dutch energy agency has an important
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role in coordinating, collecting and aggreg ating the monitoring information. Information is
usually collected on an annual basis.

4.2 Monitoring procedures for industrial enterprises

For the first level (the national level) large industrial companies need to fill out a
questionnaire which they rece ive from the Dutch statistical bureau. Through this
questionnaire they need to provide information on their consumption of energy carriers and
on their economic and physical output. For smaller industrial sectors a sample is taken on the
basis of which the total energy demand for these sectors is estimated.

Information that industrial companies need to provide on the second level depends on the
energy use and size of the company (do they need to participate under the EU ETS or not),
and whether they joined a long term agreements on energy efficiency or the benchmark
covenant.

4.3  Monitoring procedures under the LTAs

Each company that takes part in the LTA must draw up an energy efficiency plan (EEP) within
a particular period. An EEP describes the followin g:

the results realized in the past in terms of energy efficiency improvements

the company®6s present energy position

how energy management will be introduced or continued

all profitable energy efficiency measures (recoverable within five years or less)

the conservation targets (based on profitable measures)

the activities that the company will undertake to realise the targets

the targets relating to chain efficiency and the use of renewable energy (for the 2nd and
3rd round of LTAS)

the activities that the company will undertake in order to realise the targets

an implementing plan, including a schedule

1 the monitoring method. This includes among other the calculation of their Energy
Efficiency Index (EEI).

= =& 4 —a —a -8 -8

Next the company presents the EEP to the competent au thority (municipal or provincial
authority) and to the energy agency. The energy agency assesses the plan and if necessary,
asks the company to revise it. The energy agency advises the competent authority as to
whether the draft complies with the LTA requi rements. Based on the comments, the company
draws up a final EEP and presents it to the competent authority. Annually the company need
to sent their monitoring information including the size of the Energy Efficiency Index (EEI) to
the energy agency.

43/110



This project is supported by the Dutch Government under the PEI Programme, managed by Agentschap NL

4.4 Monitoring in the draft law on EE

Article 11 of the draft law on EE dealing with the Energy Registry in principle seems to
include the elements that are necessary to set up a good monitoring system for monitoring on
the national level. It requires informatio n on:

1 the consumption of energy resources in physical and monetary terms for one calendar

year;

91 the value of approved normative technical losses of transmitted energy resources (natural
monopolies);

1 the magnitude of actual loss of energy transmitted (for t he subjects of natural
monopolies);

1 the consumption of energy resources for economic and (or) their own needs.

It is however not exactly clear to us if article 11 applies to the industry or not.

5 Energy audits systems for the industry

An energy audit can be defined as a quick energy analysis with an indicative analysis of
improvement options, combined with recommendations for easy adaptations and further
investigation.

5.1 Energy audits in the Dutch industry sector

Performing an energy audit as such is not compulsory for Dutch industry firms. However,
companies that take part in an LTAG0s need to provid
their current energy position and potential for improvement. This in principle means that

they need to do an energy audit for their company (as already mentioned in section 2.2 the

competent authorities can also required this for firms that did not join a LTA).

There are no strict formats and requirements regarding the type of information that needs to
be collected, an d the necessary competencies for practitioners performing an energy audit.
However,

1 Guidelines have been developed for licensors on how to include requirements on energy
use in permits under the Environmental Management Act. This amongst others holds
requirements for energy audits, which can be included in the permit and are compulsory
after they have been included. Ultimately information obtained with the energy audit will
be laid down in the Energy Efficiency Plan (EEP) that needs to be sent to the compet ent
authority (and the energy agency). The competent authority (and the energy agency)
assess the EEP and can ask for revision and more information if they think the EEP is
insufficient.

1 The Netherlands has an Association of Energy Consultants who developed a certification
scheme for energy consultants to get certified to perform energy audits in the context of
WM
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5.2 Energy audit systems in other countries
Energy audits are in place in several other countries.

1 Energy audits were an compulsory element of companies taking part in the voluntary
agreement (VA) / green package scheme in Denmark. The agreement scheme mainly
targeted energy -intensive industries (like production of steel, aluminium, cement, paper
and pulp, refineries and chemicals) that were give n the possibility to enter the VAs with
the Danish Energy Authority (DEA). The VAs oblige the companies to undertake a number
of tasks promoting energy efficiency. In return the companies obtain a CO2 tax rebate.
Energy audits were aimed at identifying pro fitable energy saving options. In the first
stage of the scheme the audits needed to be verified and by an accredited agency
assisted by a technical expert. In the revised scheme the energy audits were removed as
a compulsory element of the scheme because of the relatively high administrative costs.
Average cost for an energy audit, including verification, amounted to 13,300 -40,000 euro.
The removal of the energy audit was considered possible since most of the applying
companies had already undergone energy audits under the previous Voluntary agreement
scheme.

1 Energy audit program in Finland. The Energy Audit Programme (EAP) was launched in
1992. The central part of the programme is subsidies (40 -50 %) to companies and
organisations who decide to carry out e nergy audits of their buildings or processes. From
the energy audits, saving potentials and saving measures are identified. The companies
and organisations then decide whether to carry out saving measures or not. The EAP is
closely connected to the Volunta ry Agreement (VA) scheme which started in 1997, and a
programme to support Energy Service Companies (ESCOs). Important elements of the
energy audit program include:.

1 Training. Training of auditors is organised as a two -day course, which gives the basics of
how energy auditing should be carried out.

I Standards: Several standard energy audit models are available, each aimed at a specific
type of energy auditing.

I Quality: In principle, all energy audit reports are included in a tight quality control
procedure, ensuring sufficient quality.

5.3  Energy audits in the draft law on EE

Mandatory energy audits are currently part of the draft Law on EE (article 24). This article
states that energy audits are mandatory for organizations and individuals for which the
aggregate cost exceeds 40000 MCI in one calendar year and including buildings, structures,
facilities, devices.

What can be concluded from the previous sections is that in order for energy audits to be
effective (i.e. identified energy savings measures are act ually implemented) they need to be
implemented as part of policy mix (such as voluntary agreements, financial instruments or
regulation). In our view this means that before developing an energy audits systems policy
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instruments need to be in place, which i nclude incentives to actually implement energy
saving measures.

Annex: LTA sectors in the first round LTA round in the
Netherlands

Source: Farla en Blok (2002) Industrial long-term agreements on energy efficiency in The
Netherlands. A critical assessment of the monitoring methodologies and quantitative results.
Journal of Cleaner Production 10 (2002) 1654182.

Table 1
Overview of the long-term agreements on energy efficiency (with manufacturing industry and refineries) that were contracted up until mid-1998 [16]

LTA LTA period iy .
LTA sector confracting (final year Energy consumption (PI)® Energ}:jmemsﬂy Reported resou'l.ts
date® included)® target (%a) 1980-1997 (%)
Base-year 1997

Iron and steel 1992/1995 1989-1995 61.2 64.2 —10

1989-2000 =20 —15
Glass 1902 1989-1999 10.9 125 =20 —14
Cement 1992/1998 1989-1995 53 4.0 —10

1989-2000 =20 —-11
Textile 1992/1996 1989-1995 36 35 —10

1989-2000 =20 —14
Sand-lime brick 1992/1997 1989-1995 13 1.2 —10

1989-2000 -23 —17
Paper 1993/1996 1989-1995 302 317 —14

1989-2000 =20 —19
Philips 19903 1989-1999 11.0 10.0¢ =25 -32
Margarine, oils and fats 1993/1996 1990-1995 74 86 —13

1990-2000 -22 —16
Sugar 19903 1989-2000 75 6.9 =20 —18
Meat processing 1003 1089-1990 26 44 =20 —12
Breweries 1993/1998 1989-1996 4.0 38 —12

1989-2000 —27 =25
Fruit and vegetables 1993/1997 1989-1995 21 25 —10

1989-2000 —16.5 —10
Non-ferrous metals 1993/1996 1989-1995 54 92 -8

1989-2000 —15 —10
Construction ceramics 19903 1989-1999 97 88 =20 -9
Chemicals 19903 1989-2000 307.0 3240 =20 —15
Fine ceramics 1004 1989-19090 27 23 =20 -8
Coffee 1994 1989-2000 08 0.7 —19 —18
Industrial laundries 1004 1989-2000 1.6 14 =20 —15
Dairy 1994/1998 1989-1996 173 174 -8

1989-2000 =20 -9
Rubber processing 1004 1989-2000 1.7 20 =20 —15
Plastics processing 1994 1989-2000 7.0 78 —20 —12
Iron foundries 1995 1989-2000 23 26 —16 -3
Refineries 1995 1989-2000 124.0 1510 —10 -7
Asphalt 1995 1989-2000 23 25 =20 —10
Surface treatment industry 1996 1989-2000 1.6 21 =20 —10
Cold storage/refrigeration 1996 1989-2000 1.5 1.7 —28 —12
Potato processors 1996 19892000 4.6 82 =20 -10
Carpet industry 1996 1989-2000 0.6 1.0 =20 —-11
Other industries LTA 1996 1989-2000 120 133 =20 -9
Soft drinks industry 1996 1989-2000 0.6 038 =21 —16
Total manufacturing industry® 653 714 —18%= —13f

* In some sectors the first contracted LTA covered the period 1980-1995 only.

® The base-vear of the long-term agreement is the year with which developments are compared, 1989 in most LTAs.

¢ The energy consumption refers to the primary energy consumption in all of the firms that joined the LTA by 1997 (excluding energy consump-
tion for non-energetic purposes). Electricity is valued on the basis of a 40% conversion efficiency.

4 Estimate based on Refs. [4.17].

¢ Including refineries.

f Weighted average (with the energy consumption in the base-year as the weighting factor).

£ The average energy-intensity target is calculated on the basis of the most recently contracted LTA per sector.
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NOTE #4: LTAO shetween government and industry in
the Netherlands

Date: 15 March 2011

This note provides some explanation to the LTA agreement betw een the national

governments, industry branch organizations, and enterprises participating in the LTA. See also

the full text (in Engl i sh) -TERM AGREEMEATD O ENERGY OLTAS
EFFICIENCY 20082 0206 (2008) :

http://regelingen.agentschapnl.nl/sites/default/files/bijlagen/LTA3%20convenanttekst%20 -
%2013%20juni%202008.pdf

1 On Chapter 4 o0Gener al

Parties

In the Nether lands the Provinces (regions) as well as municipalities also are Parties to the LTA
agreement. They are the competent authorities in environmental licensing. In case,
enterprises decide not to join the LTA or do not comply, they can be subject to energy
efficiency regulation through environmental licensing.

Recitals
This section refers to policy framework for this agreement.
Obijectives

The overall energy efficiency target under the agreement is set for the sector as a whole.

2 On Chapter 2 000bligations

The following Parties have obligations under the Agreement:

1 Enterprises
0 Adopt Energy Efficiency Plan
o Implement profitable measures to reach 2% annual improvement in energy
efficiency
o0 Implement a energy management system
0 Monitoring and reporting
1 Trade Assocations and Product Boards
0 Promote and support members
o Draft and coordinate sector/branch devel Long-Term Pan
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T Central Government OMinisterso
Refrain from other regulatory measures to promote energy efficiency
Ensure international competitiveness
Support with research and R&D
Assign Agentschap NL as executing agency for the LTA
Provide resources for monitoring and reporting
1 Competent Authority (for the Environmental Management Act)
o0 Enforce energy efficiency regulation for enterprises not participating inthe  LTA
1 IPO (interregional/provincial coordination body)
o Provide support

O O O O

3 0On Chapter 3 0Pl ansbd

3.1. Energy Efficiency Plans

I To be drawn up by an enterprise/company patrticipating in the LTA
1 Evaluated by Agentschap NL

3.2.  Long-Term Energy Efficiency Plans

1 Onthe level of an industrial subsector/branch
1 Aggregates the results for the individual enterprises

3.3. Strategic Plans

1 Preliminary studies and Road maps
1 Supporting the implementation of the EEP in the subsectors

4 On Chapter 4: OEner gy fimenecyage men
and renewabl e energyo

Energy management

1 Obligation to introduce energy when participating in the LTA

Chain efficiency and renewable energy

1 Itis promoted (but not mandated) under the LTA that enterprises also broaden the efforts
to include renewab le energy and chain efficiency. Chain Efficiency means the ratio
between the performance, service, goods or energy obtained in the overall chain, from
raw materials to disposal and the energy supply for that purpose.
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5 0On Chapter 5 oOoOMonitgwring and re

Monitoring
Annual monitoring report by the enterprise on

1 Progress energy efficiency plan
1 Implementation of energy management

Verification by Agentschap NL
Reporting

Annual consolidated report on progress LTA by Agentschap NL

6 On Chapter 6 o060Consultation

1 A consultative group is established at sector/branch level with the tasks to
0 Keep overview enterprises
o Compile monitoring report and sector specific reports

1 On national level, a LTA3 Platform is established with the tasks:
0 Monitoring and evaluate progress

7 0O0n Chapter 7 o0Joining and ter mi

Enterprises and Trade Associations/Product Board can join or terminate participation in the
LTA

8 On Chapter 8 OMiscell aneous pro

Defines the role of Agentschap NL and allocates the costs for implementatio n.
Sanctions

In case an enterprise fails to comply, its participation in the LTA can be terminated. The
enterprise then is subject to energy efficiency regulation under the Environmental
Management Law.
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Annexes

Chapter 2 (page 37)

describes the protocol fo r appraisal of the Energy Efficiency Plan by an independent expert
and by the Competent Authority. It include the required structure of the EEP (see other note
on the energy efficiency action plan).

Chapter 3 (page 46)

Describes the approach to account for renewable energy and chain efficiency in the
implementation of the EEP.

Chapter 4 (page 56)

Describes the requirements for monitoring and energy management. See separate not on the
monitoring report.
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NOTE #5: Regulation/guidelines on the energy efficien t
action plan and monitoring report for the industry
sector

Date: 15 March 2011

1 Background

1.1. Summary Energy Efficiency Law

1 The draft energy efficiency legislation includes the mandatory implementation of an
energy management systemen, the mandatory e xternal auditing of energy use, the
obligation fo r | arge energy wusers (annual energy costs h
total 1500 companies in the country) to draft and five -year energy efficiency action plan
(on basis of an external audit), and to annually report on its implementation.

1 Based on the results of the energy audit (every 5 years), large energy users (annual
energy costs > 0 300.000, in total 1500 compani e
efficiency action plan (for 5 years) and reconcile it with the authorised government body
(competent authority). Afterwards, they should implement their plans and report on the
progress annually. Implementation of the measures identified in the action plan by the
enterprise is mandatory. It is mandatory to set a target in the action plan, but the lev el
of the target for energy efficiency improvements in the action is decided by the
enterprise on the basis of an appropriate indicator to be selected by the enterprise.

1 As the company develops and adopts its action plan itself, the reconciliation of act ion
plan by authorized body is essential. The authorized body during reconciliation stage will
judge:

o0 Are all energy efficiency measures identified by energy audit covered in action
plan? If not why not?

0 Has the self-imposed target been meet; has sufficien t progress towards the target
been made in the reporting period? If not, why not?

o0 Can a company do more on cost effective EE measures?

The following steps can be distinguished in the implementation of the EE Law and related
regulation/by -laws:
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Regulation

Responsible Activity/report

Regulation/guidelines on
accreditation: professional
and technical requirements

Regulation/guidelines on
energy audit: approach,
protocol, reporting

(every 5 years)

\
/________________________> Energy Efficiency Audit

Regulation/guidelines on

approach and outline of

energy reporting: action
plan and monitoring

Energy Efficiency
————————————————————————— > Report and Action Plan
(5years)

Competent
Authority

Review and
reconciliation of EE
Report and Action Plan

guidelines on

management

energy

system

Company v

Energy Management
System
(implemented in 1
year)
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Monitoring report
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Competent —_—
Authority

Review monitoring
report

Figure 1: Overview of energy efficiency regulation in industry — according to the draft Law on Energy

Efficiency.

1.2. Definitions and abbreviations

Energy Efficiency | EEAP Report mandated for large energy consumers in industry on

Action Plan current energy use and efficiency level and on the action plan,
including targets, to increase efficiency over a five year period

Energy Efficiency | EEMR Annual reporting on the progress of implementation of the EEAP

Monitoring Report

Energy Management| EMS Technical, organization, procedural and management system

System with the enterprise to measures, monitor, analyze energy use
and to identify measures to increase energy efficiency
Competent Authority Governmental body assigned by the Government to evaluate the

EEAP and theEEMR
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Energy Efficiency Index | EEI the quotient of the energy consumption in the year under review
of the one part and the energy consumption that would have
been required to realise the same production volume with the
specific energy consumption for the pr oducts concerned in the

reference year of the other.

Enterprise Legal entity i n industry wi th
subject to regulation in the energy efficiency legislation to draft
and implement an energy efficiency plan

EEI

The Energy Hficiency Index in year x is the quotient of the actual direct energy consumption

in year x (Eactual) and the reference energy consumption (Ereference). The reference energy
consumption indicates the direct energy consumption that would have been required if the
production volume for year x were to have been achieved with the same energy consumption
per unit product as in the reference year. This quotient is multiplied by a factor of 100 in
order to express it as an index compared to the reference year.

Eactual, x

Ereference, x
In which:
Eactual, x: actual direct energy consumption in year x

Ereference, x reference energy consumption in year x, including any correction

2 Requirements on the energy efficiency action plan
(EEAP)

2.1. Outline EEAP*
The EEAP shall be drawn up accordng to this format.
Management Summary

1. INTRODUCTION

i. General information

¥This section is partly based on-201h(by Agedtachap Nlg,iorkthen g by For 1
0Toetscri2é6dRa(2@0ge@e8t schap NL) 0 the eualuatbraah thbecEEAPr undeitke d f or

Dutch LTA3; and on the Energy Potential Scan; An overview, Made for The Ministry of Industry and Trade

of the Russian Federation (Agentschap N, 2010)
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ii. Corporate energy target
2. SITUATION ANALYSIS
i. Overview of energy flows and sources
ii. Energy efficiency measures implemented in the past
iii. Determination reference year and EEI
3. IMPLEMENTATIOENERGY MANAGEMENT
i. Current energy management system

i. Plan for implementation energy management in compliance with
regulation

4. POSSIBILITIES FOR ENERGY EFFICIENCY IMPROVEMENT
i. Objects and methods studied
ii. Selection criteria
5. PLANNED ENERGY EFFICIENCY MEASURES
i. Definite measures
ii. Conditional measures
iii. Uncertain measures
iv. Other measures
6. TARGET SETTING
i. Determination base year and target year
ii. Projection of the Energy efficiency indicator
7. MONITORING, REPORTING AND BUDGET
i. Energy monitoring and organization
ii. Budget and manpower

The sections of the EEAP shall contain the following information:

2.2. Management summary

Brief summary of the EEAP, including current situation, planned measures and impact/targets.
2.3.  Section 1 Introduction

1 Description of the enterprise
1 Process andproduct description
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2.4. Section 2 Analysis energy use and flows

1 Determination of a reference year (the latest year for which all relevant data are
available)

1 Overview of energy flows and sources in the reference year (energy balance and energy
flow chart )

1 Historical trends of energy and energy efficiency and explanation of trends/differences
(internal and external)

1 Energy efficiency measures already implemented over the last year and impacts

1 In case the enterprise owns/manages different facilities of very different nature (e.g.
different structure of energy use or different products), the enterprise shall describe all
facilities in sufficient detail.

2.5. Section 3 Implementation energy management system

1 Description of current energy management system (EMS) in place
Verification of the energy management checklist and identification of the gaps.
1 Plan to improve/implement EMS

=

For the Netherlands, a so-called energy management checklist has been developed. The
results of the checklist indicate the extent to wh ich energy management has been
implemented in the company at this time. The checklist consists of 26 questions, to be
verified by the organization by checking off the measures that have been taken. This checklist
could be adapted for Kazakhstan and provide d to the enterprises as guideline for drafting this
section.

2.6. Section 4 Possibilities for energy efficiency improvement

I Summary results energy audit
9 Identification of possible measures and characterization
1 Criteria for selection of measures to be imple mented, including:

0 Costeffectiveness indicators and benchmarks. The enterprise can decide which
indicator and which benchmark to apply (e.g. payback period below 3 years), but
needs to describe the approach in the EEAP

0 Other benefits

The enterprise will distinguish between the following categories of measures:

1. Definite measures, i.e. measures that will be implemented because all conditions, as set
by the enterprise, have been met. These measures shall be included in the action plan.

2. Conditional measures, i.e. measures that will be implemented unless a clearly prescribed
condition has not been met. The conditions are technical, organizational, or economic.

3. Uncertain measures, i.e. measures that require more detailed research before they can
be implemented. The steps to be taken to examine their feasibility are described,
however.
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2.7. Section 5 Planned energy efficiency measures over the coming years

1 Description of the energy efficiency measures planned over the coming five years
(definite measures from pre vious section) with description of the implementation plan
and required resources.

2.8. Section 6 Target setting

1 The Energy Efficiency Index shall be used as the indicator for energy efficiency. The
enterprise can decide to apply other indicator(s), but th is should be argued.

1 Quantitative assessment of the expected impact on the EEIl as a result of the planned
energy efficiency measures, starting from the reference year for a five year period in
annual resolution.

1 In case the enterprise runs different facili ties, which strongly differ in process,
technology and energy use/efficiency, the EEI should be calculated and projected for
each facility separately.

2.9. Section 7 Monitoring and reporting

Description of the approach to monitor/measures energy use
Existing and planned installation of metering devices
Approach and methodology for metering/monitoring
Resources required for implementation

= =4 4 -

3 Requirements on monitoring

3.1. Requirements *

The enterprise shall report on to the Competent Authority on the progress  of the
implementation of the EEAP on an annual basis, including:

the implementation of systematic energy management measures
the implementation of Energy Efficiency Action Plan

the energy efficiency improvement realised through a and b
revision of the EEAP (if necessary)

= =4 —a -

3.2. Outline of the monitoring report
Every EEAP should be drawn up according to this format.

1. Introduction

“The section is partly bHarslreiking Monitofing MJAg Versiée Tvp(Agerfischapd ) o
NL, 2011)¢6, providing guidance to monitoring under the Du
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3.3.

=

3.4.

3.5.

=

3.6.

Report on the energy efficiency measures implemented in the reporting period in
realisation to planned measured in the EEAP, with e xplanation for any deviation from the
EEAP

Progress report on implementation of energy management

Quantitative report on the changes in the Energy Efficiency Index, or any other
appropriate energy efficiency indicator. The analyzes shall distinguish betwee n the
following effects:

a. Energy efficiency improvements through more efficient use of energy resources
b. Changes in the production process
c. Structural changes, e.g. shifts between different products

Update/revision of the EEAP (if necessary)
Section 1 In troduction

Description on any changes in the enterprise that may have had an impact on energy use
Description products and process and any changes compared to EEAP
Production in reporting period

Section 2 Progress implementation of energy efficiency m  easures

For the specific measures included in the EEAP, the progress of implementation is
reported. Any delays in implementation is to be explained
New measures can be identified.

Section 3 Progress report energy management

Action taken in reporting period in implementing an energy management system.
Reference to the actions specified in the EEAP
Actions planned for the coming reporting period (year)

Section 4 Report on progress towards target

A quantitative assessment is made of the changes in the appropriate Energy Efficiency Index
over the last year (reporting period). The difference with the reference year is reported and
explained.

In the assessment the following aspects are reported and considered

= =4 —a —a -

Energy use (differentiated to electricity a nd other energy carriers)
Implementation energy efficiency measures

Production volumes

Factors influencing the production process

Progress implementation energy management system
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3.7. Section 5 Update and revision EEAP

The section summarizes any changes inthe original EEAP, including the changes in the level of
the target and the planned measures.
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NOTE #6: Energy efficiency audits in the industry and
the build environment: 1) Procedural and content
requirements and 2) Professional requirements for
auditor s

Date: 28 March 2011

1 Background

1.1. Energy audits in the draft energy efficiency law of Nov 2010

T The dr aft energy efficiency |l egi sl ati on
processing and analysis of the data about use of energy resources with a view of
trustworthy information reception about consumption of used resources, indicators of
energy efficiency, an estimation of possibility and potential of energy saving and
preparation of recommendations about the energy saving and energy efficiency inc rease.

1 Article 4 of the draft energy efficiency legislation states that the government of
Kazakhstan should:

0 approve the qualifications of activities for energy audits and examination of
energy efficiency and conservation;

o confirms qualifying requirements to the activities on energy audit and energy
efficiency and energy saving examination.

1 Article 5 of the draft energy efficiency legislation states that an authorized body is the
state body that exercises leadership in the field of energy conservation and energy
efficiency and with respect to energy audits should:

o performs licensing of the activity on energy audit and energy saving and energy
efficiency examination;

0 organizes and coordinates performing of research works, R&D in the sphere of
energy saving and energy efficiency increase, and also provides training of
experts in the field of energy audit and energy saving and energy efficiency
examination;

1 Article 14 of the draft energy efficiency legislation refers to Energy Audits and states
that:

o Individuals and legal entities receive the license for conducting of energy audit in
accordance with the laws of the Republic of Kazakhstan on licensing have the
right to engage in activities for conducting of energy audit.

0 The expense for the conduction of energy a udit is due to the customer under a
contract concluded in accordance with the laws of the Republic of Kazakhstan.

0 According to the results of the energy audit the expert opinion is made. Expert
opinion is issued on the company letterhead of the person prov ides the energy
audit.
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0 The subjects of state energy register, government agencies and entities of quasi -
public sector are required of energy audits at least once every 5 years.

0 The subjects of state energy register, government agencies and entities of quas i-
public sector are required within two years from the date of enactment of this
Act to obtain expert opinion on the results of energy audit.

1.2. Content of this note

This note provides guidelines and suggested text for further detailing of regulation reg arding
the energy auditing process and licensing process for energy auditors in Kaza khstan. Starting
point for this detailing were the requirement already laid down in the draft law on energy
efficiency in Kazakhstan combined with experiences in the Neth erlands and (if necessary)
from other countries.

2 Auditing process for buildings

2.1. Initiative for conducting an energy audit

The owner of a building or the (quasi -) public entity using a building (the client) shall take the
initiative for an energy aud it by contacting a licensed adviser to commission him/her to
execute an energy audit.

2.2. Selecting a licensed advisers

The Energy Audit shall be carried out by a competent person having an adequate technical
knowledge on the building shell and on the bu ilding installations (particularly heating,
ventilation and air -Conditioning (HVAC) installation, lighting and any other building
installations). A list of licensed advisors shall be published by the authorised body, from this
list the owner of a building or the public entity can freely select, for instance on price.

2.3. Defining the sophistication of the audit

The sophistication of an audits refers to the level of details of the energy audits. For energy
audits in buildings a distinction is made between audits for small buildings (Scope #1: energy
consumption < 500 tons or more of standard fuel per year?) and for large buildings (Scope #2:
energy consumption < 500 tons or more of standard fuel per year?).

Energy audits within scope #1 shall include a sim ple Walk-through Audit resulting in an energy
report included in Annex .

Energy audits within scope #2 shall include a Detailed Audit including a detailed analysis of
the buildings shall, a thorough study of practically all equipment/systems/installation s and (if
deemed necessary) online measurements. Elements that shall be covered in this Detailed
Audit are included in Annex |.
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2.4. Execution of the audit
The energy auditor or the energy audit team shall:

Collect all information as included in  Annex | (for scope #1) and Annex Il (for scope #2).
Analyse all collected information

Draw up an energy audit report

Draw up an expert opinion issued on the company letterhead of the person providing the
energy audit. Expert opinion on the energy audit shall includ e recommendations on cost-
effective energy efficiency improvements for the client.

5. Submit the audit report and the expert opinion to the client.

PwbdPE

2.5. Collection expert opinion and submit report to competent authority

The energy auditors shall submit the fi nal report to the client. The client checks the audit
report and submits the report to the authorized body.

3 Auditing process for the industry

3.1. Initiative for conducting an energy audit

The owner of an industrial company shall take the initiative for  an energy audit by contacting
a licensed adviser to commission him/her to execute an energy audit.

3.2. Selecting a licensed advisers

The Energy Audit shall be carried out by a competent person having an adequate technical
knowledge on the industrial pro cesses and installations. A list of licensed advisors with their
specific expertise shall be published by the authorised body, from this list the owner of an
industrial company can freely select, for instance on price.

3.3. Defining the sophistication of the audit

The sophistication of an audits refers to the level of details of the energy audits. For energy
audits in the industrial sector for small industries (Scope #1: energy consumption < X tons or
more of standard fuel per year?) and for large industry (Scope #2: energy consumption < X
tons or more of standard fuel per year?).

Energy audits within scope #1 shall include a standardized approach (see Annex lll for more
details).

Energy audits within scope #2 shall include a detailed analysis of the whol e production
process and a thorough study of practically all equipment/systems/installations and (if
deemed necessary) online measurements (see Annex IV for more details on the process of
organising energy audits in large industrial companies).
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3.4. Execution of the audit
The energy auditor or the energy audit team shall:

Collect all information as included in Annex

Analyse all collected information

Draw up an energy audit report

Draw up an expert opinion issued on the company letterhead of the person p roviding the
energy audit. Expert opinion on the energy audit shall include recommendations on cost -
effective energy efficiency improvements for the client.

5. Submit the audit report and the expert opinion to the client.

PwbdPE

3.5. Collection expert opinion and su bmit report to competent authority

The energy auditors shall submit the final report to the client. The client checks the audit
report and submits the report to the authorized body.

4 Licensing process for auditors

4.1. Parties involved in licensing and ac creditation process for auditors

The licensing and accreditation procedure for energy auditors includes the parties outlined in
the figure below 15
Accreditation body
Certn‘ymg body
" party)
Auditing body
(1° Party) Client
(2" Party)

I The 2nd party in the figure is the client who orders an energy audit with the 1s t party.
1 The 1st party is an individual or a company actually performing energy audits. Individuals
or companies that want to provide energy audit services are required to have a license.

5 The role of the authorized body mentioned in the draft law on energy efficiency should be further
clarified in this overview. It is possible that th is bodies takes on the role of Accreditation body, but it is
also possible that it take on the role of certifying body (this seems currently more or less indicated in
the draft law).
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Licensed auditors are obliged to follow these guidelines, iftheydo ndt comply wi th t he
guidelines they shall lose their license.
1 An independent 3rd party (in most cases a privately operating certifying body) shall
execute the licensing procedure. This independent 3rd party shall in writing indicate that
a product, proc ess or service offered by the energy auditor meets defined requirements.
1 A certification body shall be assessed by an accreditation body. Accreditation is the
procedure whereby the authorized body gives an organization or person formal
recognition that it is competent to conduct the certification. Without accreditation a
certifying body is not allowed to certify energy auditors.

4.2. Requirements for parties that want to provide energy audit services

An individual or a company that wants to offer energy a udits services needs to follow a
training and take an exam. The curriculum for this training are laid down in  Annex V. The
certified bodies shall develop training courses based on this curriculum. Exam can either

taken to become a fully certified auditors who may executed audits for 1) small buildings
(scope #1), large buildings (scope #2), and for the industry (scope #1 and #2). It is also
possible to get separate licensed for one of the three sectors.

Annex |: Energy audits for scope #1 in buildings

In the energy audit report for scope #1 in building shall include the following topics:

a) a) A cover sheet including:
Name of the organizations audited
Name of auditor
Date of audit
Name of auditor
Signature of authorized person to sign off the audit
b) b) General information about the object of the energy audit
Organizational-legal form
Legal address
Actual address
Name of parent company (for a child (dependent) companies)
Societies)
Bank details,
Name and position of the head
Name, position, phone and fax of the official responsible for the technical
condition of equipment
o Name, position, phone and fax of the official responsible for energy management
¢) Information about the amount of energy used;
d) Information on indicators of energy efficiency;
e) Information on the energy losses;
f) List of standard measures for energy conservation and energy efficiency.

O O O o o

O O O O o o o o
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Annex II: Energy audits for scope #2 in buildings

In the energy audit report for scope #2 in building shall next to the topics listed for scope #1

include:

1 Information on metered energy use for specific installations
1 The potential for energy savings and specific indication on the cost -effective measures
that can be implemented by the client.

More information on formats for information collection: Example on the type  of information

that needs

to be gathered when auditing a big building can be found here:

http://www.energy.wsu.edu/Documents/auditl.pdf

Annex IlI: Energy audits for scope #1 and #2 in indust  ry

In the energy audit report for scope #1 in industry shall include the following topics:

a) A cover sheet including:

(0]
(0]
(0]
(0]
(0]

Name of the organizations audited

Name of auditor

Date of audit

Name of auditor

Signature of authorized person to sign off the audit

b) General information about the object of the energy audit

O O O O o 0o o

(o]

Organizational-legal form

Legal address

Actual address

Name of parent company (for a child (dependent) companies)

Societies)

Bank details,

Name and position of the head

Name, position, phone and fax of the official responsible for the technical
condition of equipment

Name, position, phone and fax of the official responsible for energy management

¢) Information about the amount of energy used;
d) Information on indicators of energy efficiency;
e) Information o n the energy losses;

f) List of (standard) measures for energy conservation and energy efficiency that can be
applied in this specific industrial sector.

More information: Useful information gathering sheets for executing energy audits in SMEs
and small industry are available here: http://www.bess -project.info/
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Annex [V: Organising energy audits for scope #2
industry

The formal auditing requirements laid down in the regulation are an important prerequisite to
achieve real energy savings. The ultimate success of energy auditing, however, is dependent
on a good organisation of the auditing process and ensuring that all important stakeholders
are involved. Agentschap NL developed a successful four step approach to ex ecuted an energy
performance scan’®

An Energy Performance scan consists of four major elements (see figure below):

1. Energy Consumption Analysis (ECA)
2. Efficiency scans: production, accommodation, facility
3. Management scan:
0 monitoring (information),
0 energy management (organization)
4. Energy Saving Plan (ESP)

Every element of the EPS produces specific results:

1 Results Energy Consumption Analysis
0 Awareness raising;
0 Insight in energy consumption and use;
o Simple methods to calculate with energy;
0 The possibility to be nchmark with other companies.
1 Results Efficiency Scans
0 Awareness and insight in the technical function
o0 Energy saving possibility with an average of 5-25%
0 Costs savings in the same order (525%)
1 Results Monitoring
o Direct start dup with monitoring
0 The use of performance indicators
1 Results Energy management
0 An overview of actions to be taken for a working energy management system
corresponding with ISO 14001 and EN 16001.
1 Final result Energy Saving Plan
o A plan with practicable and for the company acceptable mea sures to reduce
energy, an overview of the benefits, costs and pay back times.
0 Savings between 525%.

6 Steerneman M, K Mokveld (2010). Energy Potential Scan An overview made for The Ministry of
Industry and Trade of the Russian Federation. Agentschap NL, 2010.
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Annex V: Training requirements for auditors

Auditors that intend to take an exam in order to become a licen sed auditor *":

1 Need to have a higher te chnical (engineering) education in order to be admitted to the

training;

1 Need to put in at least 72 hours of academic training before being admitted to the exams

to become an auditors for buildings and industry.

The curriculum:

NAME OF TOPIC
1 The main o bjectives and content of the course.
) Normative - legal framework.
The methodology of conducting energy audits
Legal and regulatory framework for energy audits.
Analysis of contractual relations.
Main objectives and stages of the energy survey.
Energy balances.
Method of collecting and analyzing baseline data on systems of power consumption.
Features of energy audits of industrial enterprises and public organizations.
Assessing the potential of energy saving, development of energy conser vation measures.
Structure of the report.
3 Methods of calculating the norms of loss of energy
Procedure for approval of standards for energy consumption and fuel the Russian Energy Ministry.
Methods for calculating norms electricity losses duri ng transmission of electric networks.
Methods for calculating norms electricity losses during transmission of electric networks.
Methods for calculating heat loss standards for the transfer of heat networks.
Methods of calculating specific fuel co nsumption standards released by electrical and thermal
energy from thermal power stations and boilers.
Methods for calculating fuel at thermal power plants and boilers.
Exercise standards for the calculation of loss of electro -thermal energy, flow ra te and fuel load.
4 Rationing of energy consumption
Normalization and calculation of electrical energy consumption.
Normalization and calculation of heat consumption.
Normalization and calculation of water consumption.
Exercise standards for the calculation of energy consumption.
5 Information support of energy conservation and energy efficiency

¥ These requirements are taken from the Russian Law on Energy Efficiency.
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NAME OF TOPIC

Information support of energy conservation and energy efficiency

State information system on energy conservation and energy efficiency

Metering of energy consumption

Metering of heat consumption.
Classification.
Features to install and use

Metering of electrical energy consumption. Classification.
Features to install and use

The practice of applying different instruments work w ith devices.

Instrumental provision in conducting energy audits

Instrumental examination.
Analysis of the existing instrument base used in energy audits.

Instrumental energy audit (thermal engineering of measurement)

Instrumental energy audit (electrical measurements)

The methodology of the survey tool for energy audit.

Practical work with devices.

Economic issues of energy audits

Methods of development of energy -saving programs during the energy audit.

General provisions of th e investment planning.
Stage of development of energy -efficient project.

Energy service agreement.

Economic efficiency of investment projects. Business Planning

Financial and economic features of developing a feasibility study on energy efficienc y measures.

Examples of the feasibility study model of energy efficiency measures.

Development of energy passport and recommendations on the selection of energy saving

measures

Development of energy passport facility energy audit.

Energy savng in the electricity system.

Energy conservation in heat supply systems and water supply.

Energy conservation in buildings and Methods boiler efficiency analysis.

10

Common approaches to the development of municipal, regional, sectoral energy eff

programs

iciency

Requirements for energy efficiency programs.
Targets as possible.

Peculiarities of implementing energy efficiency programs for budget organizations

Implementation of the projects. Energy Monitoring Operation and maintenance.

11

Modern energy -saving technologies (including industry features)

Examples of equipment, technologies

Renewable energy sources (solar, wind, bio, hydro, etc.)
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NAME OF TOPIC

Environmental issues in the implementation of energy -saving technologies

Specialization program.

12 Planning for energy audits and energy audits for directions.
Energy survey and energy audit of buildings, structures and facilities
Energy survey and energy audit of power generating facilities
Energy survey and energy audit organizations performing the transfer of energy resources -
facilities and heating systems
Energy survey and energy audit of organizations that transfer energy to electric grid
Energy survey and energy audit for government bodies, local authorities, with ri ghts of legal
persons;
Energy survey and energy audit for organizations with participation of the state or municipality;
Energy surveys and energy audits for organizations engaged in regulated activities;
Energy surveys and energy audits for organizations engaged in production and (or) transport of
water, gas, heat, electricity, natural gas, oil, coal, petroleum products, processing of natural
gas, oil, transportation of crude oil, petroleum products,;
Energy surveys and energy audits for organizations whose total costs for consumption of natural
gas, diesel and other fuel oil, thermal power, coal, electric power exceeds ten million rubles for
the calendar year
Energy surveys and energy audits for organizations conducting activities in the are a of energy
conservation and energy efficiency improvements financed in whole or in part 2.0 of the federal
budget, budgets of the Russian Federation and local budgets.

13 Testing
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NOTE #7: Regulated methods and procedures for the
energy assessment of large existing commercial and
public buildings

Date: 20 April, 2010

1 Introduction and remaining questions

1.1. Scope of this note

1 Your questions address the regulation, procedures and capacity required for the energy
assessment of large existing commercial and public buildings. We will focus on the energy
assessment and certification of these buildings.

I The buildings include offices buildings (public and private), public administration
buildings, public utility building (schools, hospitals), retail build ings (shops), and others.
This note addresses energy assessment of existing buildings in particular.

1.2. Structure of the note

We will address the different aspects of the implementation of energy assessment of
buildings, and the corresponding regulation:

1 Background to the energy assessment of building in the Netherlands (section 2)
1 Methods (data collection, formats, reporting) (section 3)
1 Procedures and organization (section 4)

In each section we will start with a comprehensive overview on the way energy assessments
of large commercial and public building are performed and regulated in the Netherlands.
Next, we will provide recommendation on how this can be translated to the specific
circumstances in Kazakhstan.

1.3. Remaining questions

We propose that you specify on the basis of the note on which aspects you would like further
information. We also have the following remaining questions (see also last chapter of this
note):

1 Could you provide more info on the threshold for obligatory energy assessments of e nergy
costs of 40.000 (unit?)? This also applies for buildings. Have you considered using a
threshold in terms of m2 for buildings?

1 Are you already working on secondary regulations on procedures and/or methodological
standards for energy assessments in buldings?
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1 Did you already analyze the required capacity (assessors/advisors) needed to implement
the regulations?

2 Background to energy assessments of buildings in the
Netherlands

2.1. Regulatory framework *®

In the Netherlands the overall regulatory framewo rk for the energy assessment of building is
laid down in the European Directive on the Energy Performance of Building Directive (EPBD)
(EU, 2002) (see Figure 1). With respect to large existing commercial and public building the
EPBD states that:

T Minimum energy efficiency requirements need to be established for the energy
performance of new buildings, and for existing building of a certain size that undergo a
major renovation. Minimum efficiency regulations regarding the energy performance of
existing build ings that undergo major renovation only apply to buildings with a surface
area of more than 1000 square meters (approximately 28% of the number of building but a
much larger share of the total surface).

1 An energy performance certification system for build i ngs (0energy | abel sd) n
developed. When a building is constructed, sold, rented or renovated, a valid certificate
should be issued. The certificate should display the current energy performance of the
building and should make recommendations on how to improve its energy performance.

1 A system for regular inspection of boilers and of air -conditioning systems in buildings
needs to be established.

I The Netherlands transposed the various requirements of the EPBD into national
legislation. The graph bel ow depicts the regulatory framework for energy assessments and
energy certificates. Also, a possible equivalent framework for Kazakhstan is shown.

18 hitp://www.sentern ovem.nl/energielabelgebouwen/index.asp
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2.2.

Energy labels/certificates for residential and non

European Union
Energy Performance in
Buildings Directive (EPBD)
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Requirements on conducting energy
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including accreditation
BRL 9500

!

Methodological Standard
1SS0 75

¢

Law of the Republic of
Kazakhstan about Energy and
on improving energy
efficiency

Requirements on conducting energy
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including accreditation
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When required?

Methodological Standard

Regulatory framework for energy assessment and energy certificates of existing buildings
in the Netherlands and its possible equivalent in Kazakhstan.

-residential buildings became compulsory in

the Netherlands on 1 January 2008. This is regulated under the Performance of Buildin gs
Ministerial Decree (BEG). In the Netherlands, a valid energy certificate needs to be shown

when the utility building is constructed, sold, or rented out (public and non

-public; all sizes).

As an additional requirement, public buildings above 1000 m2 wit h public access are required
to always have a valid certificate and shows this visibly to the visitors. The graph below shows

the growing number of certificate that has been issued since adoption of the regulation.
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Figure 2: Number of buildings (publi ¢ and commercial) that have been certified since the
introduction of the regulation in the Netherlands.

3 Methods for energy assessments of building

3.1. Your questions

1 What are the methods? Are they supposed to be unified? What has been tested and
adopted in western countries?

When to acquire?

What documents should/must be issued?

What data should be included? Which ones are mandatory?

What kind of conclusions should be given after investigation/inspection of buildings?

= =& —a -

3.2. Experiences in the Netherla nds

The methodological aspects of the energy assessment of buildings and the resulting energy
performance certification have received much attention in the EU and in the Netherlands
given its complexity. In the Netherlands, a national norm ISSO 75 has been adopted for energy
assessment and certification of existing buildings. See the attached format of the certificate
(separate file).
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Figure 3: The certificate is uses a classification of the energy performance of a for building in a
specific category wh ich corresponds to the potential energy savings. For example, G: low
energy performance and high potential for energy savings .

The main elements of the methodology are the following:

The energy uses/applications to consider and include in the assessment
Accounting for renewable energy production in/on the building.

The data to collect and how to verify.

Definition of different building categories according to types/uses.
Definition of energy efficiency classes with a building category.
Methodology of data processing and calculation of key indicators.
Evaluation of energy efficiency classes (A-G).

Long list of energy efficiency measures to select from.

Format of the certificate (see separate file).
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The energy certificate consists, therefore, of two main p  arts:

1 Assessment of key energy efficiency indicators and classification of the building on energy
performance.

1 Advise on energy efficiency measures. It is not mandatory to implement these measures.
The main impact of the certification results from the fact that through the market (in
terms of real estate prices and rents) energy efficient real estate will become higher
valued.

4 Procedures and organization for energy assessment
including accreditation

4.1. Your questions

1 How to conduct expert investigation /study of the buildings?
1 How to monitor the implementation?
1  Which organizations are supposed to conduct such investigations/inspections?
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1 Are they supposed to be licensed? How this work should be controlled?
4.2. Experiences in the Netherlands with proce  dures
42.1. How to conduct the energy assessment

The owner of the building is responsible for taking the initiative and for contracting a

certified adviser to carry out the assessment. A list of certified advisors is kept from which

the client can freely select, for instance on price. At this moment, there are a few hundred
certified companies which can issue an energy certificate. They range from consultancy
companies, construction firms, real estate agents, housing corporations to electricity
companies. They range from one-man companies to large firms.

4.2.2. Requirements for advisors, quality and enforcement
Quality control

Advisors who provide the EP certificate need to be certified. This includes training and an
exam. To secure the quality of the issu ed energy performance certificates and the
corresponding advice on energy efficiency measures, guidelines have been adopted, the so -
called o0Beoordelingsrichtlijn (BRL 9500) 6.
promoted by a Foundation KBI, with membership of different sectors in the construction,
installation, and housing sector (self -organised). Certified assessors are obliged to follow
these guidelines. Accredited bodies control these advisors by checking their EP certificates on
a random check basis.

Enforcement

On EU level, much attention is being given to the evaluation of the national approaches to
quality control and enforcement in energy assessments of building (ongoing discussion). The
Table below shows that the approaches for enforcement still differ much among the Member
States. For existing buildings in the Netherlands, a fine can be imposed. In Italy, for example,
it is considered to also withhold the sale of renting out of the building if no valid energy
certificate is available.
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Overview of Control strategies:

Implementation schemes 13 MS |
Control categories BE CZ|DE|DK| FR| FI|GRIHU] IT [NO|NL| PL|ES]|
B]|F|w

Requirements; new buildings, majof
renovation

\Withhold the building permit
\Withhold the utilization permit

Impose fine / active control @@®[0

Impose fine/ passive control O

O
o
o9
e
od

Issuing building certificates; existing
buildings

\Withhold the sale of the building
\Withhold the renting out of the building
Impose fine / active control (] []
Impose fine/ passive control [] X (]

(O

el

Accreditation of assessors

Withdraw the assesors accreditation | [ @ X]®@ ] @ O] [X] [®] [®]O] |

@ applied

Q partly applied

O unspecified application
X intended application

Figure 4: Illustration of the different approaches used in the EU in controlling the quality of
energy assessment and the issuance of energy certificates *°.

5 Recommendations

In this chapter, we summarize our initial recommendations.

1 The implementation of e nergy assessment and certification of existing buildings in the
Netherlands has proven a complicated process, where the right balance needs to be found
between on the one hand the feasibility of implementation and the effectiveness in
achieving real savings, and on the other hand the acceptable transaction cost. This
balance will be different in Kazakhstan compared to the Netherlands.

1 The public sector is very important for the following reasons:

1 Being state/municipality owned, it is under the control of th e government to implement
measures;

1 Energy savings directly improve government budget;

1 The public sector serves as a good example to society.

Since 1 January 2009, it has been compulsory in the Netherlands that all large public

buildings (>1000 m2) with public access should establish an information point for the

public have a clearly displayed energy | abel i ndi
Kazakhstan could consider including this requirement in regulation.

9 source: Approaches and possible bottlenecks for compliance and control of EPBD regulations. Bart
Poel, Linde van den Brink. TNO Delft, the Netherlands ASIEPI project P178. 27.8.2009
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The municipal energy saving plans should also include a plan of action to comply with the
requirements of energy assessment of public building.

The initially low numbers of certified advisors/auditors have proven a bottleneck in the
Netherlands. In deciding on the regulation, the capacity in Kaz akhstan should be taken
into account.

Therefore, a phased approach is crucial: start with obligatory assessment and
certification of a small share of the market, and, after experience has been gained and
capacity has been built, extend the scope.

We recommend that a threshold is also introduced for public buildings. For smaller public
buildings, the transaction costs for energy assessment and certification will probably be
too high. The threshold could be lowered in a next phase.

Establish an expert/stak eholder forum that can advise the competent authorities on the
continuous improvement of the methodology and on the bottlenecks in implementation.
Develop and adopt regulation on procedures and certification comparable to the Dutch
BRL 9500. We can arrangea translated summary of the standard ISSO 75.

Develop and adopt a national methodological standard comparable to ISSO 75 for the
energy assessment of existing building. Consider that the standard will need to be revised
regularly based on the experience. We can arrange a translated summary of the standard
ISSO 75.

The methodology/regulation should include a clear set of common definitions on the main
concepts and physical quantities. Otherwise, much confusion could arise.

The EE Law does not explicitly address multi-family/condominium apartment blocks.
These represent a large potential for energy efficiency. The large difference is that
apartment buildings have many owners and that the management of the building is
already subject to specific regulation. A n option is to develop a scheme to support
homeowners to voluntarily have an audit done, expecially in large apartment buildings.

Annex: Comments and questions on the draft Law

The following Articles in the draft EE Law refer to the energy assessment of bu ildings. Note:
the translation is roughly done only.

Article 6. Competence of the Government of the Republic of Kazakhstan

= =& —a A -

approve the qualifications to work on energy audits of buildings
establishes requirements for energy efficiency for buildings

shall adopt rules to define classes of energy efficiency of buildings
argues guidelines for conducting energy audits of buildings,

establishes requirements for the sign -class energy efficiency of buildings

Article 7. The competence of the authorized body

f
f

the lic ensing of activities on energy audits of buildings
approves the forms of energy passport;
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Comments on Article 6 and 7

It is important to allocate the competency on all methodological issues, including

classification and format of the passport under the aut hority of one entity (Ministry).
These issues are strongly related.

In the Netherlands, assessors/advisors are not licensed; they are certified only. It may be
that a licensing procedure is too heavy and restrictive.

Article 11. State Energy registry

1
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State Energy registry - a systematic set of documented information about the buildings,
structures, facilities and devices, organizations and individuals, the total costs of energy
resources that exceed 40 000 MCI in one calendar year, as well as on buildings, structures
and facilities, facilities and devices, which users are government agencies, public
institutions, public enterprises, legal persons, fifty percent or more of shares (stakes)
which directly or indirectly owned by the state.

documented informati on, entered in State Energy roster, includes:

the consumption of energy resources in physical and monetary terms for one calendar
year.

the magnitude of actual loss of energy transmitted (for the subjects of natural
monopolies).

the consumption of energ y resources for economic and (or) their own needs.

an action plan for energy conservation and efficiency (hereinafter - the plan), as well as
additions and (or) changes made to the plan.

report on the implementation plan for the period.

the actual energ y consumption per unit of output.

copy of a survey of the energy buildings, structures, premises and equipment.

copy of the energy passport.

information about the metering equipment and energy resources.

Comments on Article 11

The information requiremen ts for the State Energy Registry should be equal to the
information of the energy efficiency certificate. It should be enough to send the info on
the audit and the certificate to the Registry.

It is not quite clear to us what kind of data processing and a nalysis will be done on the
basis of the info in the Registry.

Article 12. State supervision and monitoring of compliance with the legislation of the
Republic of Kazakhstan on energy conservation and efficiency

f

compliance with the requirements for mandator y energy audits of buildings, structures,
buildings, facilities, equipment;

as an energy survey of buildings, structures, facilities, equipment, under paragraph 2 of
Article 24 of this Law.
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Article 23. The order of examination of energy efficiency and en ergy and energy

1 The right to engage in activities for the examination of energy efficiency and
conservation have a legal entity licensed to conduct examination of energy efficiency and
conservation in accordance with the laws of the Repub lic of Kazakhstan on licensing.

Comment on Article 12 and 23
1 See previous comment on licensing versus certification.

Article 24. Conducting energy audits buildings, structures, facilities, equipment buildings,
structures, facilities, equipment

1 Mandatory energy audits shall be organizations and individuals, the aggregate cost of
which exceeds 40000 MCI in one calendar year; buildings, structures, facilities, devices,
users of which are state bodies, public institutions and public enterprises and entities,
fifty percent or mo re of the voting shares (shares) are owned by the state.

1 The main objectives of the energy survey are:

determine the amount of consumption of energy resources

1 identify potential energy conservation and energy efficiency, including the assessment of
the potential energy savings in physical and monetary terms;

1 development of energy conservation and efficiency and conduct of their valuation.

1 Mandatory energy survey is conducted at least once every five years;

=

Comments on Article 24

It is not clear to us wh at the threshold is (40.000 unit?).

For buildings, we recommend a lower threshold in terms of m2.

We recommend a limited validity of the energy certificate, e.g. 5 years.

We recommend making certification mandatory at the moment of construction, sales, and
renting out only. It is not efficient nor feasible to make energy assessment mandatory for
all buildings all at once.

1 We recommend to introduce a lower threshold for public buildings as well in the first
phase.
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Article 25. Conduct energy audits of buil dings, structures, facilities, equipment

1 The right to engage in activities to carry out energy surveys have a legal entity licensed to
operate by conducting energy audits of buildings, structures, facilities, devices in
accordance with the laws of the Rep ublic of Kazakhstan on licensing.

Article 26. Licensing of activities in the field of energy saving

9 Activities for energy audits of buildings, structures, facilities, equipment, and activities
on the examination of energy efficiency and energy savings to be licensed in accordance
with the laws of the Republic of Kazakhstan on licensing.
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Comment

1 See previous remark on licensing
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NOTE#8: Energy Management Systems dPart |

Date: 21 July 2011

1 Introduction

Article 20 of the draft Energy Efficiency Law of Kaz akhstan deals with the implementation of

energy management systems. The introduction of energy management system is made
compulsory for organizations with the total costs of energy resources exceeding 40.000 MCI
per calendar year. The main objectives of en ergy management are, according to the current

text:

1. implementation of measures in the field of energy conservation and efficiency

2. ensuring compliance with the law of the Republic of Kazakhstan on energy conservation
and efficiency

3. improve management of energy conservation and efficiency in the workplace

4. inclusion of questions on energy conservation and efficiency in the long -term strategic
planning

5. establishment of target indicators on energy conservation and efficiency and to guarantee
their achievement

6. ensure efficient use of energy resources

7. communicate to all stakeholders inside and outside the organization about the
importance of saving.

This note provides information on standards in energy management and their application,

particularly the Netherlands. Chapter 2 introduces the recently adopted European standard in
energy management. Chapter 3 summarises the results of a survey into the motivation of
companies to apply energy management. Chapter 4 addresses the use in the Netherlands.
Finally, Chapter 5 provides our recommendations.

2 European standards for energy management

The European Committee for Standardization (CEN) in cooperation with the European
Committee for Electrotechnical Standardization (CENELEC) has developed a standard for
energy management in 2009 (EN 16001 'Energy Management Systems Requirements with
gui dance for used) . Thi s standard provi des organi
framework to help them establish the systems and processes necessary to improve energy

80/ 110



This project is supported by the Dutch Government under the PEI Programme, managed by Agentschap NL

efficiency . This European standard has been transposed into national standards of the
Member States™ .

1. EN 16001 specifies requirements for an energy management system to enable the
development and implementation of a policy and objectives which take into account legal
requirements and information about significant energy aspects. It can be used by all types
and sizes of organizations. This standard applies to the activities under the control of an
organization.

2. EN 16001 can be used independently or integrated with any othe r management system.
To facilitate its use, the structure of this standard is similar to the structure of ISO 14001.

3. EN 16001 applies to any organization that wishes to:

4. Improve energy performance in a systematic way
a. Establish, implement, maintain and impr ove an energy management system

b. Ensure that it conforms with its stated energy policy
c. Demonstrate such conformance to others
d. Seek certification of its energy management system by an external organization
e. Make a self-evaluation and self -declaration of confo rmance with the standard.
Continual
improvement > Energy policy
Planning
Management Implementation
review and operation
Internal audit —— Checking Monitoring and
measurement
Corrective and
preventive action

Figure 1: Energy management system according to EN 16001

20 http:/lwww.cen.eu/cen/Sectors/Sectors/UtilitiesAndEnergy/Energy/Pages/default.aspx

2L A copy of the British standard BS EN 16001 has been provided separately to the benef iciary. It has
been used as a reference for national regulation in Kazakhstan.
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The graph illustrates that energy management needs to be embedded in the main
management practices of the organization. It is fundamentally an iterative process, with an
important role for monitoring.

3 Motivation of companies to apply energy
management

In drafting policy measures promoting energy management, it is important to account for the
motivation of organizations. This section summarises the results of an internatio nal survey
commissioned by the British Standards Institute (BSI) to accompany the publication of the
European standard in 20092, The survey was conducted in the UK, Germany, India, China,
Japan, the USA and Brazil.

Key findings of the global survey show th at 69% of respondents felt that energy management
was important or very important to their organisation. Moreover, 38% of respondents work in
organisations where a person on their board is responsible for energy management. Nearly a
third of global respond ents felt that the cost of energy for them had increased in the last
year, while one in five experienced a decrease in energy cost.

A total of 81% of respondents felt their energy management practice was satisfactory or
better against 14% who felt is was p oor or very poor. The majority of surveyed organisations
have teams or individuals responsible for energy management (58%). However in the majority
of cases, energy management is only part of the role of a single individual. The global survey
also showed the prime driver of interest in controlling or reducing energy use is cost (76%),
with concern over protecting the climate a distant second at 33%.

The most common energy management procedure currently in place is communicating to

employees (42%). Around athird state they have energy management policies and plans.

Fewer than one in five respondents either communicate to external stakeholders on energy

management or encourage energy efficiency across the supply chain. The graphs show a
summary of some results.

2Energy Management in the UK. A report on the
Research Surveyd October 2009. Seewww.bsigroup.co.uk/energymanagement
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The motivation of companies in Kazakhstan will partly be similar, but also specific motivations
can be expected, which depend, amongst others, on specific management practices of local
companies, level of knowledge, and the costs of energy . Iti s important that insight is gained
in this field to optimise the effectiveness of the policies.

4 Application of energy management in the
Netherlands

The section will briefly describe the approach in the Netherlands to promote energy
management systems. Energy management systems are regarded as supportive within the
framework of the leading policy instruments. The largest emitters are subject to the
European Emission Trading Scheme (ETS). These large companies have introduced their own
company-specific energy management systems. For smaller emitters in sectors that do not
fall under the ETS, long term voluntary agreements have been negotiated between the sector
and the national government. Under the agreements, organizations are obliged to develop
and publish multi-annual energy efficiency action plans. Energy management systems are
used as part of the implementation of the action plan. Agentschap NL monitors the progress.

EN 16001 has also been transposed in the Netherlands into a national standard. Agentschap NL
provides additional information and guidance on how to implement energy management
systems. This support is given to individual companies as well as to branch organizations that
represent a sector in long term voluntary agreements.

5 Conclusions and recommendations

From the brief analysis of the current practice in energy management systems, the following
recommendations can be derived:

1. The promotion of energy management systems is an important instrument in improving
energy efficiency. Its inclusion in energy efficiency legislation in Kazakhstan is, therefore,
very valuable.

2. We recommend that a similar survey compared to the one presented in Chapter 2 is
conducted among local organisations and companies to improve the insight in current
situation, t he motivation and possible barriers for energy management.

3. The energy efficiency legislation could initially refer to the EN 16001 as guidance for
energy management system. In the future, a national standard could be developed. We
recommend establishing a sector platform to advise the Government in developing this
local standard #*.

2 |n the EU, the CEN/CENELEC Sector Forum Energy Management was created in 2006 as a joint CEN
and CENELEC platform aiming at facilitating the exchange of information between the different
stakeholders, coordinating and identifying the standardization needs in the fi  eld of energy management.
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The draft Energy Efficiency Law makes introduction of energy management systems

mandatory for all large energy users. This obligation will, however, be difficult to

enforce, because the definition of energy management systems is very broad and its

implementation will be very specific for each organization. The obligation may also lead

to a mere administrative compliance strategy and distract from the intrinsic benefits of

energy management. We recommend considering a 1st phase where introduction of

energy management systems is voluntary, but where the implementation is accompanied

by supporting policies. In most countries, which already have introduce standards for

energy management, its application is voluntary 2*.

Supportive policies are necessary to promote the application of energy management

systems. These includes 5

a. Offering financial incentives, e.g. tax reliefs, for compliance, usually as part of a
target setting agreement

b. Integration of energy management systems into a long term voluntary agreement, like
in the Netherlands.

c. Training and other technical support

d. Facilitating network and exchange of experiences.

24 Achieving sustainable energy efficiency in industry through energy management systems. Aimee

McKane. Lawrence Berkeley Laboratory. Presentation IEA workshop on international standards on energy

efficiency and reducing carbon em ission. Paris, 16 March 2009.
http://www.iea.org/work/2009/standards/McKane.pdf
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NOTE#9: Energy Management Systems o Part

Date: 18 October 2010

1 Review draft Article

1.1. Your question

OWe have added an article on energy management i n
efficiency. Thanks to the British standard provided
close as possible. | would be very appreciative if you take a look on it and give some
comments. o

Below an informal translation of the latest is given.
Article 19. Energy management

1. The main goal is the establishment of energy management systems for energy
conservation and energy efficie ncy, aimed at continuous improvement of energy
efficiency in the workplace.

2. Introduction of energy management system is mandatory for individuals and legal entities
(organizations) the total cost of consumption of energy resources that exceed 40,000 MCI
for one calendar year.

3. Natural and legal persons (organizations), the total cost of consumption of energy
resources that exceed 40,000 MCI for one calendar year, shall:

a. establish, implement and organize the work of energy management in accordance
with the r equirements established by the Government of the Republic of Kazakhstan;
b. to define the scope and boundaries of the energy management system;
identify mechanisms and tools necessary for continuous improvement of the
efficiency of the energy management syste m and achieve the requirements for energy
management established by the Government of the Repubilic.

4. Control over the execution of the introduction of energy management and a commitment
to continually improve its effectiveness rests with the CEOs of natural and legal persons,
the total cost of consumption of energy resources that exceed 40,000 MCI for one
calendar year.

1.2.  Our questions for clarification

1 The text of this article is a minor revision of the Article on energy management that was
included in a previous draft of the Law on Energy Efficiency. Is this correct?

1 It is not completely clear which adaptation you have made on the basis of the British
standard.

1 How do you see the relation between the requirements on energy management and on
auditing?
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1 Doyou envisage adopting additional guidelines/regulation for energy management?

2 The costs and benefits of energy management

2.1. Your questions

1 What are the expenses connected to personal training, organizational expenses,
executing baseline research and etc?

1 Is it possible to provide a potential sum needed to establish energy management system
with breakdown on cost categories (in percentage)?

2.2. Direct cost of implementing and operation of energy management systems

The direct costs of implementing an energy management systems depend on the size and
complexity of the organization, company of facility. The cost for introducing and using an
energy management system includes two categories:

1. The main cost categories are:

a. The initial investment:

b. Hardware: metering to be installed in addition to existing metering, data acquisition

system and related computer hardware.

c. Development of procedures.

d. Staff time for training.

e. Cost for external advisors. These will not be necessary if the requirements for energy
2. The operational costs:

a. Maintenance of meters and related data -acquisition system and hardware.

b. Staff time for monitoring and reporting.

The evaluation of best practices in energy management has lead t o the following
recommendations®:

1. Keep it simple. Do not invest in installing additional metering if it is not clear whether
the corresponding energy flows and saving potential are significant. An alternative is
monitoring the main energy flows only, or use a mobile meter.

2. Match the energy management procedures and reporting as much as possible to the
existing management reporting structure within the company.

3. If Kazakhstan decides following EN 6001, there will be no need for expensive external
consultants. The guidelines have been designed in such a way that i t can be applied by
staff with limited technical energy knowledge. Knowledge of other management systems
(ISO 9001 or ISO 14001) is an advantage but not required.

%5 personal communication Ronald Vermeeren. Agentschap NL
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2.3. Benefits of energy management

The costs for implementing and operation an energy managem ent system should be balanced
against the benefits. In general the saving on energy costs will be much larger than the costs
for implementing and operating an energy management system.

In this section, a selection of the advantages and benefits (in terms o f saved costs) are
presented, including cases in the Netherlands. The example include the benefits of
introducing energy management systems at two large companies :1) DAF (a Dutch track
manufacturer), and 2) Sara Lee (a global food producer). Both exampl es show that the
realized reductions on energy costs exceed the cost for implementation and operation of the
energy management systems. This resulted in very short payback times for the energy
management system.

DAF Trucks (Paccar Company):

1 Implementation Energy Management System (EMS) in 2004
1 Results: in 2009 20% efficiency improvements referred to 2008
1 Details: factory 20%, storage 14%, offices 16%

Sara Lee:

1 Implementation Energy Management System in 2002
1 Results: 2-5% efficiency improvements every year
1 Prognoses: 1540% efficiency improvement the coming 4 years

The average savings for companies that have been using energy management systems for
some time are about 2-3% annually, against 1% in a businessas-usual situation without an
energy management system in place. The additional energy savings are, therefore, 1 -2%. The
initial savings for companies that have just started with energy management can be higher: in
the range of 10-20% (p.a.)%".

The expected results for Kazakhstan may differ. The relative low level of energy efficiency
could lead to substantially higher energy savings. On the other hand, the relative low energy
prices would lead to lower cost savings.

2.4.  Our recommendations
See also our first note on energy management from July 21, 2010.

Regulation

26 Source: Janet Visser-Bartelds, EN 16001 Launching, Brussels, September 10th 2009
27 Source UNIDO
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1 The promotion of energy management systems is an important instrument in improving
energy efficiency. Its inclusion in energy efficiency legislation in Kazakhstan is, therefore,
very valuable.

1 The draft Energy Efficiency Law makes introduction of energy management systems
mandatory for all large energy users. This obligation will, however, be difficult to
enforce, because the definition of energy management systems is very broad an d its
implementation will be very specific for each organization. The obligation may also lead
to a mere administrative compliance strategy and distract from the intrinsic benefits of
energy management.

1 The threshold of 40.000 MCI limits the obligation fo r energy management systems to large
consumers only. Often these larger consumers have already implemented energy
management systems. The need for governmental promotion for energy management
systems will be larger for medium sized companies, which have a substantial potential for
energy savings but do not pay enough attention to energy management because it is not
part of their core business.

1 We recommend considering a 1st phase during which the introduction of energy
management systems is voluntary, but where the implementation is accompanied by
supporting policies. In most countries, which already have introduce standards for energy
management, its application is voluntary.

Costs

1 Itis not possible to quantify the costs for introducing energy management systems. That
would require more research, also considering the specific local costs in Kazakhstan.

Training and capacity building on energy management

1 The adoption of the regulation on energy management in Kazakhstan will create a strong
demand for inform ation and training. UNIDO has developed a training package that is
being used for the implementation of energy management in 20 countries globally.
Agentschap NL has also contributed to this package. We suggest you investigate whether
Kazakhstan could also benefit from this approach and these materials in setting up a local
training programme.

1 We recommend that a local version of energy management guidelines, for instance based
on the EU standards, is developed and promoted locally.
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NOTE#10: Regulation on energy efficiency policies and
procurement by public bodies

Date: 22 April 2010

1 Introduction

1.1. Your questions

1 The public sector is not very well covered in the draft. What can be done in the sector?
1 What is the necessity of conducting energy audit of public (state budget) buildings?

1.2. Understanding your questions

We understand that you would like to have more insight on specific policies that could be
introduced to improve energy efficiency in the public sector. Specifically you would like us to
address the issue of conduction energy audits in public state buildings. We will also address
procurement policy as one key area for the public sector to promote energy efficiency.

1.3. Structure of the note

We start with an overview on the background of e nergy efficiency policies and targets for the
public sector in the Netherlands. Next we will explicitly address: (1) the role of local
authorities, (2) public procurement, (3) and energy auditing for public buildings.

2 Energy efficiency policies in the pu blic sector

2.1. Why specifically address the public sector?

Specifically addressing the public sector regarding energy efficiency improvement is
important for the following reasons:

1 Being state/municipality owned, it is under the control of the government to implement
measures;

1 The public sector can serves as a good example to society;

I The public sector can create a market transformation. The basic idea is that creating a
demand for energy efficient technologies can be a key driver for energy efficiency
improvements. Because of the sheer size of the public sector, procurement towards more
energy efficiency products, services and technologies has the potential to significantly
contribute to energy savings among others by creating spill -over effects in other sectors.

2.2. Energy efficiency targets for the public sector in the Netherlands

The Dutch government has set herself the following targets:
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T the national gover nment wants to be housed oO0cl i m
achieve this through (1) energy conservation, (2) and the purchase of renewable energy.

1 100 percent of public procurement is sustainable in 2010 at the national level.
Municipalities seek 75 percent in 2010 and 100 percent in 2015. Provinces and water
boards have 100 percent in 2015 asa target.

It must be noted that the sustainability regarding public procurement includes a whole range
of issues ranging from environmental to social criteria.

The EU stresses the importance of sustainable procurement by explicitly paying attention to
this issue in the procurement directive. The Procurement Directive 2004/18 for example
clarifies how contracting authorities can contribute to the protection of the environment and
promoting sustainable development, in a way that allows for their contracts are  still the best
value for money to get.

2.3. Actions and policies for the public sector in the Netherlands
The following concrete actions have been taken:

1 The Government is leading the way and saves 2% per year on average in her own housing
stock;

1 Energy efficient lighting in public areas is introduced at a higher speed,;

1 A subsidy program is introduced for local and provincial authorities to stimulate the
development of plans to improve energy efficiency and deployment of renewable energy
on the local level ;

1 Development, promotion, and implementation of criteria for sustainable procurement

2.4. Conclusions/Recommendations

The Kazakhstan government could start with stressing the importance of public procurement
in the draft law on EE by:

9 setting clear target for energy efficiency improvements in the public sector;

1 develop criteria for energy efficient public procurement for various groups of products;

9 introduce an obligation on the use of these criteria in all public tendering procedures on
the state as well a s the municipal level.

3 Role of local authorities

3.1. Role of local authorities in the Netherlands

In the Netherlands local authorities (municipalise and provinces) play an important role in
establishing energy efficiency, renewable and climate policies on the local level. The National
government is therefore looking for cooperation with municipalities and provinces and a
management agreement with them has been closed. The local level is regarded crucial in
achieving energy and climate ambitions because;
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1 The municipalities are often responsible for issuing permits and enforcing laws;
1 The municipalities have more close contact with the general public and therefore have a
crucial role in communication on energy efficiency policies and setting examples.

Local authorities can apply for subsidies to develop and implementation of local action plans.
3.2. Conclusions/Recommendations

In our first note we already noticed that the draft EE Law does not explicitly address the
responsibility of local authorities/munic ipalities in Kaza khstan.

Text proposal for authority of the local authorities/municipalities in energy saving and
improvement of energy efficiency:

The authority of local authorities/municipalities in the field of energy saving and
improvement of energy e fficiency shall include the following:

1 development and implementation of municipal programs in the field of energy saving
and improvement of energy efficiency;

1 setting requirements for programs in the field of energy saving and improvement of
energy effici ency of utility companies the prices (tariffs) for the goods and services of
which are subject to being determined by local authorities;

1 information support of measures in respect of energy saving and energy efficiency which
are stipulated as being mandato ry by the EE Law and other secondary legislative acts and
those envisaged by the relevant municipal programme relating to energy saving and
improvement of energy efficiency;

1 coordination of measures relating to energy saving and improvement of energy effic iency
and monitoring their implementation by municipal authorities and municipal unitary
enterprises.

4 Development of criteria for public procurement

4.1. Experiences in the Netherlands

The Dutch energy agency is responsible for developing criteria for su stainable procurement in
the Netherlands. So far it has developed criteria for 52 groups of products and services, which
are frequently purchased by public bodies. The criteria for all these product groups can be
downloaded in English from the website of t he energy agency.
http://www.senternovem.nl/sustainableprocurement/criteria/index.asp. See Annex | for the

list of products.

At the end of 2008, the European commission launched a process to develop criteria for 10
new product/service groups (Boilers, Comb ined Heat & Power, Air Conditioning & Heat Pumps,
Thermal Insulation, Hard Floor Coverings, Windows, Wall Panels, Street Lighting & Traffic
Signals, Road Surfacing Materials & Road Signs, and Mobile Phones).
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The basic idea behind the development of these criteria is that public organisations include
these criteria in each public procurement or tendering process. This is however not
compulsory by law in the Netherlands. Monitoring results over 2006 and 2008 show on average
between 50%60% of the public bodies are using the developed criteria. Earlier evaluations
furthermore show that buyers often lack the knowledge and clear information about how the
criteria can be used in tender processes.

4.2. Conclusions/recommendations

In our view the long list of prod ucts and criteria developed for sustainable procurement in the
Netherlands is too extended for Kazakhstan at this point in time. We recommend that
Kazakhstan starts with developing a limited concrete list of criteria for a limited number of
product groups, that is easy to use by public buyers. E.g. it would be easy to start with the
introducing criteria for office equipment by stating that only equipment with a certain label
(Energy Star) should be selected, or for cars in which only cars with a minimum eff iciency
level should be purchased.

5 Energy audits for public buildings

I'n our earlier note on : ORegul ated methods and
|l arge existing commerci al and public buildingsbo
on the way energy audit are regulated in the Netherland, and how this could be organised in

Kazakhstan.

We recommended that:

1 Performing an energy/audit assessment should be made compulsory for the following
entities:

1 Sate bodies and bodies of local authority;

9 Organizations in which the state or municipalities holds a stake;

1 Organizations which carry out regulated types of activities (regulated by state or
municipalities).

I Kazakhstan could consider including in the regulation the requirement that all large
public buildings (>1000 m2) with public access should establish an information point for
t he publ i c have a clearly di spl ayed energy
efficiency.
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PART B: SUPPORT TO THE LAW ON RENEWABLE ENERGY
PRODUCTION
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NOTE #11: Renewable energy legislation of Kazakhstan
(Part 1)

Date: 24 June 2010

1 Introduction

1.1. Material received

This project concentrates on a review of the Law of the Republic of Kazakhstan on the
support of renewable energy, and suggestions for further elabo ration of the Law. In the scope
of this project the following documentation was sent to the project team:

1. Draft Law of the Republic of Kazakhstan O0About s u
energyéo
2. Law No 1651V of the Republic of Kazakhstan dated July 4, 2009 on the support of
renewable energy.
3. Decision of the government of republic Kazakhstan dated October 5, 2009 on the rules of
monitoring the use of renewable energy sources.
4, Deci sion 2190 of the government of re®9aenthei ¢ Kazak|
regulation, timing coordination and approval of feasibility studies and construction
projects on renewable energy.
5. Order No 270 of the Minister of Energy and Mineral Resources of the Republic of
Kazakhstan dated 01.10.2009 on the rules for determi ning the nearest point of connection
to the electrical or thermal networks and connecting objects to the use of renewable
energy.
6. Order No 264 of the Minister of Energy and Mineral Resources of the Republic of
Kazakhstan dated 29.09. 2009 on the rules of t he purchase of electrical energy in the
qualified energy -generating organizations.
7. Table with title O6Project of l aw RK about the int
some legislative acts of republic Kazakhstan for questions of the support of the use of the
renewed ener.gy sourcesbo

Apart from the first document all documents were in Russian language. Own unofficial
translations were used as the basis for analysis and advise.

1.2. Structure of the note

This note starts with a brief review of the Renewa ble Energy Law, among others indicating the
main areas for potential elaboration of the Law. The Sections thereafter discuss each of these
main areas, each Section including a rationale for elaborations and proposed changes. Each
Section concludes with suggested text for inclusion in the Law.
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2 Review of the Renewable Energy Law

By e-mail dated June 16 2010, a first review was sent of the documents received. The e -mail
also included questions for clarification and some suggestions for our furthe r support. The
text of this e -mail message is included below.

2.1. Role and responsibility of government bodies

Documents contain a thorough description on responsibility of various government parties
involved and the rules set for that. It also includes a solid system on cost recovery for
network operators. What could be improved is the market aspect. How to give optimal
stability to the project developers while minimising the risk of misuse.

The feasibility studies play a central role in determining the  project's price level and payment
period. In our view the regulation for feasibility studies can be elaborated in the following
elements:

1 Areference is made to methods for calculation of performance indicators (article 7 of the
regulation for feasibility studies). Question: we do not see any further information on the
methodologies. Are their standard application forms available that all project developers
have to use and which include these methodologies? Does this include a clear overview of
the criteri a for judging the applications? If not we could support this, aiming for further
transparency, security for investors and especially striving for efficiency in the
application process.

1 The timing of review and approval for the feasibility studies in our v iew is quite short
compared to the situation in other countries and could become a barrier when more
projects are submitted and the supporting system becomes more complex in nature. We
could give some further information on how this is dealt with in other  countries.

2.2. The context

What we lack in the set of documents is the context for the renewable energy law. It seems
that only indicative targets are set; we do not seem any further background as to the purpose
of supporting renewables.

Question:

1 Do you have a clear target setting for the support of renewables? For instance a certain
amount of renewable energy production to be achieved by a given year. Perhaps per
technology? Perhaps not specifically for the amount of production but more how much
renewables are expected to contribute to the reduction of GHG emissions?

What strikes us is that the law is aimed for support of renewables up to 35 MWe while there
apparently are large ambitions for wind power and quite some good opportunities. We lack
information to find specific suggestions on how we can assist in this matter.
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Questions:

1 are there explicit reasons for not supporting larger scale renewables?
1 You mentioned the program of wind power development till 2030 is on the web site, but
asnonRussians peaki ng people itds quite a search to fin
link to where the document is located?
1 You also mentioned that your department is working on the program of energy
development till 2014. Do you already have information on the t arget setting or
expectations for renewables?

2.3. Price setting

The amendments point out one of the key aspects missing from the current regulation: a

price ceiling. The suggestion is to include price ceilings for each technology. We could support

formulating text to include this and the mechanism of determining these ceilings. | also think

itds recommended to give further info on the proces:
changes could occur, max price variation) and perhaps also introduce a flo or price. All aspects

aim to create a stable investment climate as well as a stable formulation of the law (that

anticipates changes in for instance energy prices). We could provide suggestions how other

countries deal with these aspects and support formul ating text for the law.

2.4. Price structure

The mechanism for support of renewables used is the feed -in tariff. There is obviously a lot of

good experience with that system and itds good to
(risks such as we now e in Spain and Germany where large price cuts are done and many

companies go bust). Related to the suggestion for price caps we could look at the option to

use the variant of a premium system instead of a pure feed -in scheme. This could bring in an

element of moving along with the price developments on the regular energy market (whether

based on market mechanisms or set by the government) and avoid large overcompensation or

large price shortage for renewables. Again with the aim to further improve investme nt

stability as well as to lower risks for the government.

2.5. Renewable heat

Some elements in the rules for heating that caught our attention. Heat purchase is done by
electricity companies who pass it to the customers via the electricity tariff. We unde  rstand
that there are historical reasons for this, but would like to point out that this does not really
support efficiency in the use and supply of heat. We also believe alternative price
mechanisms could be developed for recovering the costs of renewable heat purchase and

supply.
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3 Feed-in tariffs

3.1. Price certainty as a key factor to provide investor security

Development of the renewable energy market in Kazakhstan will require significant
investments. As in every market investors will need to recover these investments by the
revenues generated by their investments. In development of a relatively new market such as
renewable energy investors and lenders will be more hesitant to enter the market and
investments will strongly depend on policy certainty an d price certainty.

With respect to the policy environment investors essentially look for3 main elements:

1 Transparency: open communication on formulation of regulations, price calculation
mechanisms, and the costs and conditions for implementation of renew able energy
projects;

1 Longevity: long-term guarantee on payments;

1 Certainty and Consistency: clear target setting, stable choice of support schemes, no
abrupt changes in policy setting.

Price <certainty i s not onl vy i nfl uerecewedforbmy t he que
renewable energy supply?d, but al so by ©6for what 1
revenues?6 and O6what are the risks of changes in th

levels, guaranteed terms and conditions for price or scheme a djustments. This is elabor ated
in the following sections.

3.2. Long-term price guarantee

In order to provide investor stability the feed -in tariff should be guaranteed for a specific
period of time after the project has been connected to the grid. This ens  ures the profitability
of production, and the security of investment for all market actors involved (producers,
manufacturers, investors and suppliers). The duration of support can be set differently for
each eligible technology. The minimum period support s investor certainty; a maximum period
supports controlling the overall costs of the system. Restricting the time frame also has the
advantage that innovation rates are speed up as old technology is replaced with new an d
more efficient equipment.

A quick round of feed -in schemes shows that most countries guarantee the tariffs to be paid
over a period of 15-25 years:

1 Germany: tariff guaranteed for 20 years (depending on source)

1 Spain: guaranteed over the life -time of the system, which in practice means 15 -25 years
(depending on source)

i Czech Republic: tariff guaranteed for 15 -30 years (depending on source)

1 Switzerland: 20-25 years
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1 UK 20 years (renewables under 5SMW) and 25 years for PV (note that these guarantees are
only provided in the FIT; the main part of the market is supported by an obligation
scheme with tradable certificates)

1 South Africa: 20 years

1 Iltaly: 20 years (depending on source)

On paper not many differences seem to exist; each scheme has tariff guarantees between 15 -
25 years, and nearly all of them are source specific. In practice however, the specific
conditions strongly influence perceived investor stability. Comparing for instance the two
best-known feed-in tariff schemes in Europe d&he German and Spanish schemes, we see that
both have guaranteed long-term feed -in tariff payments or contracts. The main difference
between the two , however, is that the payments are provided for a fixed term in Germany (20
years) and for a pre -determined price level, whereas the payment in Spain is guar anteed for
the life of the system, but the tariff and conditions are not. The Spanish tariff is adjusted
each year, according to the Consumer Price Index. Moreover, the Spanish tariff scheme also
includes capacity goals for each technology, which trigger a tariff or policy revision by the
government when reached. The impacts of this were recently illustrated when Spain strongly
lowered its support for solar energy. The sudden and very strong tariff decrease results in
large market uncertainties. In Germany tariff digression occurs on the basis of an orderly and
phased schedule which has been set out at the start of the scheme (see Section 3.4 below).

3.3. Tariff ranges and tariff components

In Kazakhstan the main instrument for determining the tariff is the  feasibility study. In the
current regulation reference is made to methods for calculation of performance indicators as
a basis of tariff setting, but no indications are provided for tariff ranges. One of the
documents obtained has suggested establishing maximum tariffs. Our advice is to consider
both minimum and maximum tariffs, as well as a method for adjustment of tariffs. The
reasoning for setting a tariff range is included in this section; the following section discusses a
mechanism for adjusting the ta riff.

Determining the right tariff is one of the most important and most difficult elements of a
feed-in tariff mechanism. If the tariff is too high, windfall profits for renewable energy
producers will follow. If the price is too low, there will be littl e or no investment. The tariff
rate must be set at a level that reflects the costs associated with electricity production from
that source, raised with an acceptable profit rate. Feed -in tariff schemes typically assume a
profit rate of 5 -10%. Tariff rates are usually determined for each renewable technology in
order to take account of their differing generation costs, and to ensure profitability.

As an example we list the factors that are taken into account for determining the Dutch
tariffs for renewable e nergy support.

1 Technical-economic cost factors including investment costs, full load hours, O&M costs
and unbalance costs.
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1 Financial economic parameters including debt/equity ratio, interest rate, required return
on equity, debt payment period, corporate tax and tax deductions.

9 Electricity prices, determined by: (i) fossil fuel prices; (ii) CO2 price and ability to pass
this on to final customers; (iii) market behaviour of producers; (iv) development of
interconnection capacity with neighbouring countrie s and electricity prices in countries in
these countries; (v) variations in electricity demand; (vi) role of CHP and large -scale
renewable electricity production

3.4. Price adjustment and stability of scheme selection

Market experience furthermore shows th at stability of scheme selection and scheme
implementation is a strong factor for investment certainty. This is not only important for
deployment of renewable energy projects, but also to encourage local manufacturing. The
Netherlands for instance has seen its renewable energy investments decrease dramatically
when the former MEP scheme was suddenly stopped. Stimulus measures that in itself have a
strong stop/start element, such as grants or tenders, also are less popular with financiers
than for instance f eed-in tariff schemes with long -term tariff guarantees.

Investor certainty is also affected by the period for which the existence of the scheme itself
is guaranteed. The optimal timeframe for this is approximately equal to the average
economic life time of the main type of renewable energy projects plus a number of additional
years to cover for the period up to connection to the grid (i.e. investment planning,
permitting, financial close and project implementation).

Whereas a longerterm period is required to avoid that investment certainty is hampered it is
obviously not required that this tariff is constant over time. The renewable markets are
strongly developing and the innovation rates are high. Economies of scale result in strong
price decreases. Countries have therewith included annual price adjustments. A common
approach is that payment levels are reviewed periodically and price adjustments are set by
government decision. However, unless the price calculation method is fully transparent and
model assumptions are non subjective, this method could increase investor uncertainty. To
increase investor security, the annual price adjustments are therefore pegged to objective
and more predictable indicators such as the average annual retail price or consumer p rice
indexes. In 2004 Germany introduced the system of digressive tariffs in order to encourage
technical innovation and cost cutting in the renewable energy sector. The guaranteed tariffs
reduce each year (annual digression rates) with a fixed rate. Digre ssion rates were calculated
on the basis of theoretical learning curves and were set to vary between 1% - 6.5% annually,
depending on the technology. Currently a large debate is ongoing on faster lowering of the
tariffs for PV than originally planned in li ght of strong price reductions in PV systems.
Following the German legislation a change has to be approved both by the Parliament and the
Senate.

In nearly all other countries the fact that renewable energy is supported is embedded in the
Law. The exact choice of system and tariff ranges however are determined in secondary
legislation. Germany is an exception to this rule and has embedded the system and the rates
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in its Law. The major resulting difference is that in Germany each change in the scheme &
including tariff adjustments - requires formal approval by the Parliament and the Senate. This
provides a strong incentive for investor stability, but at the same time hampers government
action when (perceived) needed. This was recently illustrated in Germany wh ere a proposed
tariff reduction for solar energy was approved by Parliament, but not approved by the Senate.

3.5. Suggested text for inclusion in the Law
For specification of minimum and/or maximum tariffs the following text could be included:
The followin g compensation shall be paid for electricity generated from [specify the source]:

1. Atleast [tariff 1] per kilowatt  -hour if the installation involved has an installed electrical
capacity of up to [maximum capacity limit group 1], and

2. Atleast [tariff 2] p er kilowatt -hour if the installation involved has an installed electrical
capacity of over [minimum capacity limit group 2].

The following compensation limits are determined for electricity generated from [specify
the source]:

1. A maximum of [tariff 1] per kilowatt -hour if the installation involved has an installed
electrical capacity of up to [maximum capacity limit group 1], and

2. A maximum of [tariff 2] per kilowatt -hour if the installation involved has an installed
electrical capacity of over [minimum cap acity limit group 2].

For specification of tariff digression the following text could be included:

As of [time indication; for instance one year after entry into force of the update law], the
minimum compensation amounts specified in [mention article numbe r] above shall be
reduced by [amount] per cent annually for new installations commissioned as of this date;
the amounts payable shall be rounded to one decimal.

For specifying tariff guarantee periods , the following text could be included:

The minimum compensation amounts specified in [mention article numbers] shall be payable
for newly commissioned installations for a period of [specify number of years] years after
the year of commissioning.
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NOTE #12: Renewable energy legislation of Kazakhstan
(Part 11)

Date: 20 January, 2011

Part 1. Preparatory questions

1. The calculation of feed -in tariffs for renewable energy
Introduction

The tariffs are best determined through a transparent political process based on input from
industry, independent consultants, and u sers, among others. Prices are based on the cost of
generating electricity with a specific renewable technology under specific conditions, plus a
reasonable profit. In programs aiming at at high penetration rate for renewables, for
example, the tariffs are not determined by the cost of the conventional generation offset by
the renewable sources of generation. The tariffs must be high enough to spur development,
but not so high that they create excessive profits. FiT vary per technology or type of fuel, and
within a category FiT may vary depending on project -related factors such as scale, location
(wind speed) or type of biomass. Tariffs are built to decrease as economies of scale and/or
technological progress become available (learning curves). However and t o ensure a certain
degree of market stability, it is best to announce a tariff digression rate or at least the scope

of such a rate. In a model with a renewable energy premium (only the part additional to
power prices is compensated, the producer must sel | its electricity against market prices),
tariffs for new projects are changed each year to reflect changes to the electricity prices
(they can therefore be increased).

Reference projects

Values of feed-in tariffs can either reflect country preferences on  RESE projects development
or can be set up so that all the RES-E projects would get the same level of rate of return (or
any combination of these approaches). This is gone by calculating the NPV of reference
projects. Beforehand, there must be a decision made on whether all technologies get the
same discount rate or whether differences are made between technologies. This to reflect
different risks. Application of uniform discount rate value means that all kind of projects are
taken having the same level o f risk. But practical experiences illustrate that risk associated to
different RES-E projects is not the same. Assumption of the same level of risk for all kind of
projects leads in a fact to inconsistent values of feed -in tariffs.

Rate of return approach and risk

The assurance of adequate rate of return from the investment into RES utilization for power
generation is the major idea of feed -in tariffs and green bonuses calculation. Feed -in tariffs
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are calculated with help of reference projects that are def ined for each kind of RES. These
reference projects reflect currently available (market) technologies and their typical
technical and economic data such as:

1 investment cost,

1 operational cost (without depreciation and cost of fuel), typically assumed as the  given
percentage from the investment,

1 load factor (utilization of installed capacity in hours),

fuel cost,

1 lifetime of given technology (typically 20 years, maybe 30 years for small hydro).

=

Some other assumptions reflecting specific economic environment can be used:

assumption of long term average inflation,

corporate income tax rate,

tax depreciation according to local legislation,

tax breaks (if applicable, for example at the start of an investment),
other support (if applicable).

= =4 4 —a -

Projects differ by way of financing and the structure of financing & share of debt and equity
capital. Structure of financing and cost of debt and equity capital are unique for each
project. This is the reason why it makes sense to use discount rate in the meaning of
weighted average cost of capital (WACC). In the Netherlands, calculations are based on the
following assumptions regarding returns: - for bank loans: 6% for own equity 15%.

Reference projects reflect well prepared projects in suitable (good) locations. Technical an d
economic parameters of projects can differ from project to project. Reference project
cannot be simply defined as oO0Othe best possible gen
variation of parameters. It is the object of a rather subjective decision by policy -makers
which combination of parameters will be defined as the reference project. It is therefore
important that the same policy maker perform periodical reviews of reference project
definition (typically two years period) and to do revision of feed -in tariffs.

Reasons for reference projects update are typically:

1 changes in investment cost resulting both from learning curve effect (decrease of
investment cost de.g. PV)

1 applications in last two years) and supply curve effect (increase of investment  cost thanks
to necessity to use less adequate locations, for example for onshore wind),

1 changes in technology effectiveness (typically increase of effectiveness resulting in
increase of load factor),

1 changes in fuel cost 0 typically increase of biomass pri ces (both solid biomass for direct
burning and fresh biomass asthe input into biogas stations),

9 other changes in support scheme and economic environment (taxes, guaranteed period
for feed -in tariffs, etc.).
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Feed-in tariffs are derived from reference proje cts and assumptions of the discount rate (as
WACC). Value of discount rate should correspond with risk of given type of business and
namely logic of support scheme should be taken into account here:

1 Investor has certainty that his electricity will be purch ased (this is not the case in
premium)

1 Investor has certainty what will be the price of generated power during the whole
technical lifetime of power plant.

1 In some cases, investor has certainty that already announced feed -in tariffs will be
annually update d with the inflation.

Feed-in premium

I n the Netherlands, the prespiromidcampendaotpeds (NPIT)t hda
the production -related part of the project revenues which is needed to have the net con stant
value of an investment be zero.

NCV(OT) =0

The NPT is calculated with a cash flow model with as important difference with conventional
cash flow model that it is not the project return that is calculated but that the NPT is defined

as a function of the cash flow and of a minimum expecte d return on capital. This expected
return must therefore be determined before starting the calculations. The calculations
assume a certain price for the physical electricity. This price is based on assumptions
regarding, a.0. CO2 prices.

The process

Most countries have existing institutions in place that regularly determine the rates paid for
everything from electricity and natural gas to taxes and public transport. These regulatory
commissions or review boards set rates of public commodities every day, da y in, day out.
Legislatures can also create single-purpose, rate -setting commissions solely to establish feed -
in tariffs. In Germany, parliament itself sets the tariffs every four years after full consultation

and public debate. In the United Kingdom, as i s the case with other pieces of electricity
regulation, changes are subject to an extensive consultation beforehand. In the Netherlands,
research institute ECN proposes a new tariff calculation each year, updating information
regarding technology costs development and market prices for electricity.

2 We are interested in politics renewable energy concerning the thermal energy. How
are the tariffs for thermal energy from renewable energy sources, to whom this
energy is realized as operate renewable energy fac ilities in the development of
thermal energy in the overall network.

I am not sure what is meant here. | assume we mean renewable heat, but | am unsure as to
this is about district heating and residual heat, biomass heat plants, heat pumps or even solar
collectors. Each deserves specific attention and custom -made subsidies.
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Overview: approach by different countries

Currently, several countries, including Germany, France, Spain, and Switzerland, pay a
cogeneration or Combined Heat & Power (CHP) bonus. For every kWh of electricity generated,
an extra amount is paid to compensate for the heat that is also produced.

Regulators in Britain are proposing a system that pays directly for the heat. Britain's

renewable heat payment is in addition to any payments for electricity generation. Thus a

biogas plant less than 500 kW in size where waste heat from electricity generation is also

used, for example in district hea t i n g, would be paid AO0.055/ kWh (00.¢C
plus A0.115/kWh (00.138/kWh)for the electricity for

The British heat tariffs perform the same function as the district heating bonus in the German

Renewable EnergySour ces Act of ~00.03/ kWh on top of the b
electricity generation from plants less than 150 kW. If the biogas in the German plant is

created with farm wastes, there is a further bonus
canrecei ve a tot al of 00.185/ k Wh.

Li kewise, French biogas tariffs for plants |l ess tha

a maximum premium or bonus for heat content of ao0.
bonus of 00. 02/ kWh i f tnifaem. Tihast am amfarm biaggas planowhere e d o
the waste heat is used can receive up to 0G0. 14/ kWh.

In 2007, the Ontario Sustainable Energy Association (OSEA) recommended in its report

"Renewables without Limits" that the Ontario Power Authority institute sol ar thermal tariffs of

$0.20 CAD/ kWh (00.16/kWh) for residenti al sol ar t he
for commercial solar thermal installations. OSEA's recommendation was not included in

Ontario's feed-in tariff program launched in the fall of 2009. OSEA also recommended that

OPA set a tariff for biogas injected into natural gas pipelines. This feature was also not

included in the new Ontario program. Neither Ontario's government nor the OPA have ruled

out implementing a renewable heat tariff in the  future and it is expected that the topic will

be raised at the first review of the province's feed -in tariff program likely to begin in late

2010 or early 2011.

Critical barriers in introducing subsidies for green heat remain:

1. the need to meter heat usag e rather than production, to ensure that heat lost is not
rewarded,

2. the necessity to find/form an administrative representation for heat, as there is usually
no single appointed body that could administer the tariff/in charge of heat.

Policy-driven support

In practice, the level of deployment achieved will be highly dependent on the speed of
deployment. For residential technologies, this is particularly challenging given the high
number of end users needed to achieve market potential. Residential district  heating can
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overcome the issue of motivating the general public to invest in renewable heat technologies
and achieve carbon savings at lower cost, whilst offering rapid and widespread delivery of
renewable heat to consumers. Policy drivers as a statutory undertaking to lay heat
infrastructure and obligatory connection of end users to the heat network are common
examples of how such infrastructure can be delivered (for example in Denmark). The level of
support should reflect the carbon efficiency of the tec hnology employed, thus maximising the
carbon savings achieved through the support. Countries such as Denmark and Sweden have
demonstrated that a focus on district heating can greatly increase the use of renewable heat.

3. Possible additions to the rules o f the market in terms of renewable energy in total
power, scheduling supply, delivery performance, the settlement of possible
imbalances.

This goes beyond the scope of SQ Consultodos experti s
feed-in tariff construc tion, imbalance is not a matter for settlement and feed -in tariffs

typically come with a priority dispatching. However, most contracts do contain the possibility

to curtail (wind) production in times of congestion. Wind producers are then compensated

for (parts of) their losses.

4. Relevance and recommendations for the development of renewable Energy in the
Republic of Kazakhstan taking into account the predicted dynamics of fines on
environmental pollution and adopted by Kazakhstan in the framework of th e Kyoto
protocol.

With 70%80% of anthropogenic GHG emissions in Kazihstan originating from fuel combustion
the GHG reduction options in the energy sector play an crucial role in meeting future
greenhouse gas mitigation targets in Kazakhstan. Accounting for 20% of all GHG in KZ, heating
is a serious challenge to achieve climate targets. While individual renewable heat appliances
probably have little potential in the current context, subsidy schemes to ensure more
efficient CHPs and/or heat delivery from existing coal plants have the greatest chance of
success. This is in line with the conclusions regarding the Climate Investment Funds. Higher
efficiency boilers could partly qualify as green heat. Further, efforts need to be focussed on
cost allocation th rough metering, as customers currently do not pay against consumed
volumes.

The relatively low electricity prices and process to increase energy tariffs to cost recovery
levels also open a window of opportunity for a relatively smooth introduction of feed  -in tariff.

By granting feed-in tariffs to renewable energy production in Kaza khstan, it is highly probable
that carbon reduction projects using renewable technologies which fall under the eligibility
criteria of the new renewable regulation will not fulf il the additionality criteria for Jl
crediting. When setting tariffs, it is important to bear in mind current prices paid for Jl
credits to ensure that private investment is not entirely discouraged by disappointing tariffs.
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By setting tariffs, the market price for electricity will need to be taken into account in the
calculations. This price is influenced by international carbon prices and national regulation to
limit and fine environmental pollution, which means that renewable and carbon regulation
inter act.

5. Method of distribution of energy from renewable sources energy to all consumers

(I am not aware of whether supplier and distributor/distribution network are one and the
same in Kaz&hstan, | considered they were different bodies when formulating my answers).

Physical distribution:

We assume that this question relates to pricing methods and finding ways of structuring
offerings of energy from renewable sources to final consumers. If the question relates to how
to increase the physical amount of ren ewable energy in distribution network, the government
of Kazakhstan could impose a target on distribution network companies. This would reflect
geographical opportunities and differences between regions, while ensuring that network
companies have the incentive to facilitate the connection of new projects. If heat distribution
and power distribution companies are the same, and given that heat can be measured in kWh,
there can be a share of renewable heat included as well to increase heat metering. Via fuel
mix: in many countries electricity suppliers are obliged to publish their fuel mix, that is the
mix with which the electricity they supply was generated. It could be an idea to have the
renewable electricity which was purchased by network companies redistr ibuted/sold to
suppliers. This could assist in cost recovery and is an easy way of acquainting consumers with
renewable electricity even if the retail market is not very dynamic in terms of competition.

Via dedicated green products: In countries such as the US, The Netherlands, but also Germany
and the UK, consumers are presented with the choice of dedicated renewable offerings, such
as green electricity. Network companies could again sell the renewable electricity they
purchase from new projects/investor s to electricity suppliers. Note that this requires a high
level of awareness by end customers of the possibilities of switching products and of
renewable energy.

Part 2: Draft by -laws

Renewable by -law 1

The main concern of this Law (the translation is qu ite difficult to understand) is that there is
sufficient guarantee as to the independence of the decision by network companies when
designating a nearest connection point. As evidenced by Article 2:5, it is in our view less
relevant how many people are inv olved in the decision than what the function and affiliation
of this professionals is. To this respect article 5:22 regarding dispute resolution can be seen as
a little thin and could be costly (legal costs).
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We are also unsure as to what 4:15 means? Is here an obligation on network companies to
strengthen their networks if it is required? And what is the timeframe within which the
strengthening must be done?

In Europe disputes have arisen between renewable investors and network companies

regarding nearest connection points, especially in cases where there was no capacity

available at the point considered nearest. In the Netherlands, the recent decision in the

Zeeland court case, led to a rule that grid distribution companies bear the costs for additional

line from the Onearesto6 point to the nearest point
cases where a transformer stands in the way. This rule has not been well received by grid

companies but did simplify connection rulings for investors. The app lication of such provisions

must of course take some realism into account. The Law should specify for example a set of

conditions that a network operator needs to prove is fulfilled when refusing a grid

connection. This is the case under the German EEG Law

There are in fact three forms of connection charges model: shallow (Germany), shallowish
and deep charges (Spain). Shallow charges mean that the RES producer only pays the
connection costs to te nearest network point. All further necessary expenses such as
converter stations and grid reinforcements are born by the network operators and typically
socialised through Use-of-System charges. If a deep charging method is applied, the RES
producer has to pay for all expenses. Shallowish is an hybrid form: the RE S producer pays for
connection to nearest point and the proportional use of grid infrastructure reinforcements at

the distribution level.

Missing information on allocation of costs of connection.

Renewable by -law 2

The most important concern here istheti mi ng f or an application of a co
than one month before the electric power supply to the respective regional power grid
companyéo, should this contract not come much earl:i

projects. Or does the feasibil ity study suffice for starting a project and requesting financing?
This is compensated by the fact that article 2:7 is rather limited as to what the reasons for
refusal could be (incomplete submission and provision of false information). It would be
useful to see a complete timeline of investment and associated decisions (grid connection,
feasibility study agreement, contracting of power) to benchmark it to usual project
development in Europe and the US. It is also important to make sure that the obligation  under
Law 1 (connection to the grid) are not subject to a contract, otherwise you will get a chicken
and egg situation and a project development deadlock.

As to the contract itself, it is not clear from the translation whether the contract is standard
and delivered by the Ministry or personalised and subject to negotiations with the grid
companies. It would be best to have a standard contract for each category and have these in
additional rules/regulations, so that the contract in itself does not form a hu  rdle to project
development.
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Renewable by -law 3

As mentioned in earlier rounds of comments, the timing of review and approval of feasibility
studies is very short (30 days). While it is praiseworthy in that it shows commitment to
renewable energy, we wond er if it is realistic.

Additionally, and while implicitly part of Article 3, the Law might want to mention that part
of the assessment of the project should include other project revenues (via carbon projects?)
to ensure that the energy is not double paid for.

Renewable by -law 4

N.A.
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Annex: Contact details Kaza khstan counterpart

Law on Energy Efficiency

Ministry of Industry and New Technologies

New Technologies and Energy Efficiency Department
Mr. Serikbol Azikenov

Ms Chinara Bopieva
Law on Renewable Energy

Ministry of Industry and New technologies

Ms. Raigul Bulekbayeva
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