MAASTRICHT

“ADA MSM |

!

Business Consulting Project:

Adoption of energy management system in

industrial sector of Azerbaijan

By: Matanat Pashayeva Hasan, Baku, Azerbaijan

Maastricht School of Management and ADA University






Business Consulting Project: Adoption of energy
management system in industrial sector of

Azerbaijan

By: Matanat Hasan Pashayeva, Baku, Azerbaijan

Supervised by: Professor Vilayat Valiyev

A consulting project for Institute for Scientific Research on Economic

Reforms

Maastricht School of Management (MSM) and ADA University

Intake 5.

Date: 15.09.2019

Baku, Azerbaijan

“This academic research paper was submitted in partial fulfillment of the requirements for the Executive
Master in Business Administration (EMBA) dual degree at the Maastricht School of Management (MSM),
Maastricht, The Netherlands, and ADA University, Baku, Azerbaijan, September 2019”.

Word count: 17067.



Acknowledgements

First of all, | would like to express my gratitude to my supervisor and employer, prof. Vilayat Valiyev who
supported me during my education at EMBA and guided my topic selection, development of the paper
throughout the period. | would like to note that the process of development of this paper highly contributed
application of my theoretical knowledge in practice, during the process of which realized the importance of
process towards my personnel growth. | dedicatedly intend to continue my education in the near future with
PhD degree and practice the given topic in the industrial sector. | also would like to express my deep
gratitude to my coworkers Mr. Malik Mehdiyev and Mr.Fariz Mammadov who guided and supported me

during the development of this paper.

Moreover, | would like to express my deep gratitude to Elkin Nurmammadov, dean of MBA education at
ADA University supported me a lot in the course of development of this paper and my instructors on different
courses during our education at EMBA who served to enrich our knowledge. | also value participation and
support of my classmates during the last two years in my life who created competitive learning environment

in our group and who | inspired a lot. Happy to know all of them!

Matanat Pashayeva Hasan



Abstract

Azerbaijan, a country rich with oil and gas resources has set a target to increase the contribution of non-oil
sectors in the economy to ensure sustainable development in the country. To this end, dedicated strategic
roadmaps for the development of individual sectors of the economy with due identification of measures
were developed by GoA. Energy efficiency measures across the sectors of the economy were established
as one of the top priority to reach resource savings. To this end, the researcher has set a target to explore
adoption of energy management systems in the industrial sector of Azerbaijan as a solution to reach mass
scale energy efficiency across subsectors of the industry. Existing conditions, barriers and expectations of
key stakeholders for adoption of EnMS were defined through the analysis of primary data. It was found out
that there is presently very low interest to energy management systems which seems natural where the
energy prices are cheap and easily accessible and with no relevant regulation applicable. Considering all
the mentioned factors, government intervention is seen as necessary for regulating, incentivizing and
supporting the market to reaching expected targets. Adoption of energy management system within this

study is considered in demand side of industrial sectors of Azerbaijan.

The researcher has studied policy pathway of the European countries where the significant improvement
has been achieved on mass voluntary adoption of energy management systems not only across the energy
intensive sectors but also small and medium size enterprises. Studies shows positive correlation among
the existence of energy management program and commitment of incumbent organizations to energy
efficiency. Moreover, there is positive correlation between design and characteristics of policy (ADEME,
Energy Efficiency Policies in EU). But the level of yielded commitment varies across countries and is not
positively correlated with only high impact measures, due to various need to stimulate separate drivers
across countries (ADEME, Energy Efficiency Policies in EU). It was also found out that mandatory policy
packages generate commitments but only voluntary agreements enhance high commitment. The role of
competent energy managers in the adoption of energy management systems by the industrial organizations
should be emphasized as well. The required skills for energy managers are not only technical, but also

managerial.

Moreover, primary data derived through the interviews and survey were analyzed within this study and
found out energy management is either partially being implemented by the local enterprises or not
implemented. Energy management system is new management system in the country and could be
attractive for the local organizations for adoption if only they receive relevant support and incentives. Low
interest to energy management systems by the industrial enterprises is associated with cheap energy
prices, lack of relevant regulation in the country. Referring primary and secondary data and considering
efforts taken by the Government of Azerbaijan so far and their main challenges in this road in terms of
adopting energy management programs, the researcher has proposed policy packages including

prescriptive, economic and information components as per the expectations of the target audience and
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giving them option to select one. The proposed policy packages are designed for both large industrial
organizations and small and medium size organizations. Here, the will of the Government and incumbents
is reflected in one package which will yield high commitments and high contribution of industrial incumbents,

and accordingly generate win-win scenario.

Moreover, energy consumption trend, growth rate were reviewed and underlying reasons for fluctuations
were explained during 2008-2017 years. Accordingly, the activity based value added of industrial
subsectors, as well as energy intensity of the industrial subsectors were reviewed by the researcher. It was
found out that mining sector of Azerbaijan is the most energy efficient sector which includes the amount of
oil and gas production as well. But the basic metal subsector of industry is the most energy intensive sector
among the concerned industries within this study. Change factor analysis was made to find out underlying
reason for change in final energy consumption during the period of 2008-2017 and found out that activity
effect was the key reason of change in energy demand. Energy efficiency indicator of industrial subsectors
were compared with the developed countries relevant indicators and found out the there is significant
energy saving opportunity in chemical and petrochemical industry of Azerbaijan. Based on this finding the
researcher proposes adoption of energy management systems in chemical and petrochemical industry of
Azerbaijan. The findings from the analysis were used to formulate relevant policy recommendations for

facilitating adoption of energy management systems in industrial subsectors of Azerbaijan.

Key words. Energy management, adoption of energy management, energy management program,

energy efficiency in energy intensive industrial sectors, ISO 50001 standard.



List of Abbreviations

ADB Asian Development Bank

EBRD European Bank for Reconstruction and
Development

IEA International Energy Agency

GoA Government of Azerbaijan

GDP Gross Domestic Product

EE Energy efficiency

EnMS Energy management systems

EnMP Energy Management Program

SWOT Strength, Weaknesses, Opportunities and Threats

PPP Purchasing Power Parity

usSD US dollar




Table of Contents

o3 (g o111 =T o =T 0 g 1= o | £ 4
Y 0] 1 =T SRR 5
I QoL Y o) o T4 Y= (1) o L= SRR 7
LS 1o o (U1 i o T o RSP 11
1.1 (= 1110] aF= U PPRPPRR 11
1.2 RESEAICN SCOPE..... ettt e e e bt e e e e e bt e e e e bee e e enbe e e e enees 14
1.3 Problem SEatemMENT ..........eiii e 14
14 RESEAICN QUESHIONS ....ceiiiiiiiice ettt e et e e e e e e s et ee e e e e e e e eaarnreeaaeeeaaanes 15
1.5 [RNTS T T o g 1Y o] o] {0 Y- T o USSR 15
1.6 OULINE OF thiS PAPET ....eeeeeiieeee et e e e e e e e e e e e e e e e s s araeeeaaeeeeanes 16
2. Theoretical DACKGIOUNG. ........coi ittt e et e et e e e sbb e e e e sbr e e e e snreeeeaas 17
21 )i goTe [§Tex (o] o PN PRSP PRSPPSO 17
2.2 What is the energy management SYStEM? ... 17
2.3 What are the industrial energy management programs?...........cccueveiieeeeeiiiieeesneeeeesniieeesseeeens 17
24 What are the key challenges in the ProCeSS? .......ooo i 19
2.5 What are the key elements of a strategic energy management planning?............ccccocveeevinnenn. 19
26 What will be key competencies as a driver to change? ..., 20
2.7 Why organizations choose this management systems to achieve key strategic goals in the
o]0 T= ] a1V (o] F- 3 g0 SRR 21
2.8 Framework for effective adoption of ENMS ... 24
B MEBENOAS...c et h et s e e r e enre e 26
3.1 RESEAICH SIrategY ....eei i 26
3.2 RESEAICH SEHINGS ...t e e e e e e e e e e e e e e 28
3.3 = = T 0T (o= PP 28
3.3 Data Collection and data ProCESSING .......evieiiiiiiee ittt e e e srae e e e e neeeeeneees 31
3.4 = = Y o= V£ SRR 34
3.5 Validity and Relability ..........cooiiii e e 35
3.5.1 =Y =1 o1 1 /2 35
3.5.2 RV =11 To L1 YRR SUR 36
3.6 Challenges encountered in this StUAY ...........eeiiiiiiiiiii e 37
3.7 ETNICAI ISSUES ..ottt e e e et e e s et et e e e ebe e e e e nbe e e e eanes 37
3.8 Chapter SUMMAIY ........eeiieiiiiie ettt e e e e e et e e e e e e s e st e e e e e e aeesannnbeeeaaeeeaanes 37
Data and FINAINGS ...coooiiiiiiei ettt et e e e e e et e e bt e e s e e e 38
DiscuSSION @Nd CONCIUSION ......ccouviiiiiii ittt ettt b e b e et ssr e s e nneeeeeneas 53
ST I oo T[0T o o RO RO PPPII 53
5.2  Summary of Findings and CONCIUSIONS ..........oiiiiiiiiieeiiiiie et e e e e s e e e eneees 53



5.2 IMplications fOr the thEOIY ........ooi e e 58

5.3 Implications for the PractiCe ... 58

5.4 FULUME FESEAICI ... e e e e 59
RS =T (= Tt PSPPI 60
Annex 1. Skill profile for energy project/Program Management ............ccooiuieiiiiiiiiiiieie e 64
Annex 2. Energy saving effect On Profit.............ooeiiiiiiiiiii e 66
Annex 3. Formulas for growth rates, energy elasticities and energy intensities............cccoceviiiiinen. 67
ANNEX 4. KEY StAKENOIAGTS ...ttt e e e e e s e e e e e e e st re e e e e e s e annnreaeeaaeeas 68
Annex 5. Proportion of aggregated value added of industrial sector in GDP ............cccccoiiiiiiiiiieiiiinenn. 70
Annex 6. Interview with Alasgar HaSanOV,............cueiiiiiiiiiiiiieec et e e e et eeeaee s 71
Annex 7. Interview with Jalal GUliyeV, QUAItOr............ooi i e e e 74
ANNEX 8. Legal FramMEWOTK ...ttt ettt e e e e e sttt e e e e e e e nbbbeeeee e e e e annnbeeeeaaeeas 76
Annex 9. Energy Manager ProfeSSiON ...........ouo it 77
Annex 9: Energy Tariffs valid for industrial sector of Azerbaijan ...........ccccoociviiiiiiini e, 80
Annex 10. Energy AUditors TOOI BOX ........ouueiiiiiiiiiie ittt et e e e e e nneeeas 82
Annex 10. Definition of micro, small, medium and large organizations in Azerbaijan ...........cc.cccccceevrenneen.. 85
ANNex 11. Definition Of SECIOIS.....c...ii i e 86
Annex 12: Valuable sources for benchmark data collection. ..............cccco i, 88
Annex 13: The summery of survey qUESIONNAINE ANSWETS ..........c.uuviiiiieee e 89
Annex 14. The whole concept of adopting effective energy management program...........cccccoovveeiininneen. 90

Figure 1-1-1. Proportion of energy purpose final energy consumption in heavy industry and machine

building sectors of Azerbaijan, %, 2008-2017..........couiiiiiieiieie et 13
Figure 2-1-1. Framework for effective adoption of ENMS ... 24
Figure 4-1. Activity based final energy consumption, KtOe ...........ccccceiiiiiiiiiiiii e 42
Figure 4-2. Growth rate in final energy consumption in the concerned industrial sector.................c.......... 42
Figure 4-3. Activity based final energy consumption in 2008-2017, KIO€ ........ccooiiiiiiiiiiiiiniiie e 43
Figure 4-4. Activity based value added during 2008-2017, million AZN ...........cooiiiiiiiiie e 44
Figure 4-5. Energy intensity per AZN value added in the industrial sectors during 2008-2017, TOE/AZN.

.................................................................................................................................................................... 44

Figure 4-6.. Final energy consumption as per types of energy carriers in the concerned industries, ktoe 45
Figure 4-7. Proportion of energy products consumed in the concerned industrial sectors in GDP (2008-

{0 A T TP PP PT PP UTPOURPPI 46
Figure 4-8. Value added elasticity of energy demand ... 46
Figure 4-9.. GDP elasticity of energy demand ..o 47
Figure 4-10. Activity based Energy intensity, MJ/USD PP2010 ..........cceeiieieeiiiieeeeeee e 49
Figure 4-11. Per value added energy intensity of basic metal industry ............cccoooiiiiiiiii 50
Figure 4-12.Per value added energy intensity of manufacturing sector ...........ccccociiiii 51
Figure 4-13.Per value added energy intensity of Mining SECLON............ccccciiiiiii i 51
Figure 4-14. Per value added energy intensity in non metallic minerals ............ccccccceeeiiiiciiee e, 52
Figure 4-15. Energy intensity of paper and pulp industry ... 52



Table 2-1. Relationship between the driving forces and different types of policies............ccccccvvieviieiinnns 19

Table 2-2. Adoption Of ENMS. ... ettt e ettt e e s b et e s st e e e e snbeeeeeans 23
Table 4-1 SWOT analysis of adopting EnMS in the industrial sector of Azerbaijan...............cccccccceiis 41
Table 4-2. Results of the factor @nalysis..........c.uiiiiiiiiii e sraee e 48
Table 0-1. Energy Saving Effect on profit. (Turner, 2013) ... 66

10



1. Introduction

1.1 Rationale

Azerbaijan, one of the countries with rich oil and natural gas resources, and an oil and gas exporting
country, has increased its attention to development of non-oil sectors with special focus on industrial and
agricultural sectors. Economy of Azerbaijan Republic is highly dependent from the oil revenues

(https://www.stat.gov.az/source/industry/, n.d.).
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Figure 1-1 Proportion of oil and gas products in aggregated industrial output in Azerbaijan in 2008-2017
years, in percentage.

The domestic economy of Azerbaijan seriously suffered from the sudden economic crises in 2008 followed
with decline in oil prices from 147 USD per barrel to 37 USD per barrel
(https://marketrealist.com/2015/01/world-economic-growth-impacts-crude-oil-prices/, n.d.). As a result, the
growth rate went negative in all the industrial sectors of Azerbaijan as could be seen from the below Figures
1-2.
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Figure 1-2. Growth rate in industrial output for 2008-2017 years
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Therefore, Azerbaijan started to pursue dedicated policy to increase share of non-oil industry and
agriculture in overall economy after this economic crises since 2009 years. Key objective is to reduce
dependence of the economy from oil and gas revenues and ensure sustainable development in the country.
The Government of Azerbaijan (GoAz) committedly pursued relevant state policies to incentivize
development of industrial sectors with attraction of foreign investors to the local industrial sectors. In this
context, the relevant state programs for the development of industrial sectors have been prepared for the
near term. Organizational industrial zones had been established and special privileges were granted to the

residents of these industrial parks (www.scip.az, n.d.).

GoA certainly realizes that abundancy in oil and gas resources that Azerbaijan is blessed with is not for
ever as with overall oil and gas resources in the world. Several studies were performed based on the
forecast made with Hubbert Curve developed by King Hubbert on the depletion of oil and gas resources
which shall reach its peak 2030 years and be depleted since 2050 years. This assumption has been studied

for several years and plausibility is being observed since its development (Kaku, 2011).

Azerbaijan economy was again hit with the sudden drop in oil prices in 2015 year which had serious

consequences followed with strong devaluation of local currency.

Brent Crude oil prices from 2014 to 2020 (in U.S. dollars per barrel)
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Figure 1-3. Brent Crude oil prices from 2014 to 2020 (in US dollars per barrel).

Source. https://www.statista.com/statistics/409404/forecast-for-uk-brent-crude-oil-prices/

GoA had to devaluate local currency by two times during 2015 (https://www.cbar.az/currency/rates, n.d.)
and on the other hand, had to take immediate actions to restore the economy. Following the state programs,
separate strategic roadmaps have been enacted to ensure the development of dedicated industrials sectors
with due identification of inherent issues and strategic targets for up to 2025

(https://president.az/articles/21953, n.d.). One of the strategic roadmaps was dedicated to heavy industry
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and machine building sectors of Azerbaijan. The key challenges identified in the heavy and machine
building sectors as per this roadmap are: poor and or lack of competitiveness in the regional markets, low
productivity and efficiency, and lower access to financing respectively. Accordingly, GoAz has set three key
strategic targets for the sectors, which are: 1.Optimal utilization of existing assets, 2.Building and upgrading
competitiveness of sectors, and 3.Ensure access to financial sources for the sectors and study and
implementation of international collaborations in the sectors. Moreover, the strategic roadmaps identify
action plans and measures for achieving the established strategic targets. The first strategic target sets
following priorities to achieve objectives among others during the near term future: increasing productivity,
efficiency in the sectors and achievement of optimal efficiency in energy use in the given sectors. Hence,
the following measures were defined for implementation in the given sectors in order to achieve objectives
of the first strategic target: optimization of energy balance, correlation of supply and demand, incentivize
energy use during off peak hours, identification of discounted energy tariffs, to guide energy consumers for

efficient use of energy, to assign different tariffs in heavy industry especially in metallurgy (Economy, 2016).

To this end, adoption of energy managements systems is proposed as a key solution to achieve objectives
of the first strategic target during the short term period for energy intensive industrial sectors. Industrial
sectors of Azerbaijan is particularly energy intensive, as they take in average 51.2 % share in the energy

purpose final energy consumption of the country during the period of 2008-2017, see Figure 1-1.

710

60

36.8

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 1-4. Proportion of energy use final energy consumption in industrial sectors of Azerbaijan, %,
2008-2017

The main reason of conducting the study on the adoption of energy management in energy intensive
industrial sector of Azerbaijan is researcher’s personnel interest to energy management systems as a
concept in industrial settings which is the most complex one, and to energy management profession in

future career planning. The last but not the least, is researcher’s ambition as management consultant to
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grow energy managers considering government's emerging interest to capacity building in these areas,

which shall provide enormous opportunities in the country.

1.2 Research Scope

This research studies the most effective policy path to achieve attraction and adoption of energy intensive
industrial sectors in Azerbaijan and considers adoption of energy management systems in demand side of
the industrial sector of Azerbaijan. Boundaries of industrial sector is defined according to the International
Standard Industrial Classification of all Economic Activities (ISIC), see Annex 11 (IEA, Energy Efficiency
Indicators: Fundamentals on Statistics, 2014). Non energy use across the subsectors of industry is
excluded from this study. Main focus is given following sub-sectors and later grouped as per the
methodology of International Energy Agency to better manage the available data. Input data is taken as
per the following subsectors which are chemical and petrochemical [ISIC 20 and 21], basic metal (iron and
steel) [ISIC 241 and 2431] and non ferrous metal [ISIC 242 and 2432), mining [ISIC 07 and 08], production
of machinery [ISIC 25, 26, 27 and 28], equipment and transport equipment [ISIC 29 and 30], production of
non-metallic minerals [ISIC 23] and paper and pulp [ISIC 17 and 18], food and tabacco [ISIC 10, 11 and
12], wood and wood products [ISIC 16], textile and leather [13, 14 and 15] and other [22, 31, 32] industrial

sectors, see Annex 9. Construction subsector is excluded for the purposes of this study.

1.3Problem Statement

Energy management and energy efficiency has been topic of thousands of research works globally and
were studied from the multitude perspectives all over the world. It has already been accepted as effective
tool for achieving energy efficiency not only large energy intensive industrial sectors but also for small and
medium size enterprises as well (Energies, March 2017, 2nd edition). Today, a serious dilemma is put
before the Government of Azerbaijan in terms of choosing either adoption of energy management systems
or energy audits as a treatment of energy efficiency in the various sectors, particularly in the industrial
sector, which is the main energy intensive sector (Hasanov, 2019). The research objective of this paper is
to study energy efficiency policy of GoA, to study existing interest level of voluntary adoption of energy
management programs, identify awareness level and actual challenges of energy intensive industrial
organizations, to study existing local market energy saving potential and develop effective policy path for
the Government of Azerbaijan to make EnMS attractive and supportive for adoption by energy intensive

industrial sector of Azerbaijan as a key target priority.
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1.4 Research questions

Major research questions for this study are:

What is the effective policy path to energy efficiency in the energy intensive industrial sectors of

Azerbaijan?
Minor research questions are:

To what extent the regulatory authorities can facilitate and support adoption of energy management
systems?

To what extent government mandatory regulation may reach effective adoption and bring the
expected benefits?

What is the energy saving potential of the concerned energy intensive sectors of Azerbaijan?

What are the key factors affecting energy demand in the concerned industrial sectors?

1.5Research Approach

The research approach to this study has been formulated considering rationale for development of this

study, problem statements, research objective, and research questions.

An inductive approach to research will be used in this paper in order to find out the most effective policy
pathway, verify existing capacity of regulatory authority, check the energy intensity of the concerned
industrial sectors and to find energy saving potential of energy intensive industrial sectors of Azerbaijan
and benchmark with developed countries. Quantitative and qualitative data will be used in respective

analytical works.

Primary data included the interview with key stakeholders to identify existing policy path of GoA with the
aim to retrieve key policy direction led by the GoA today and identify the key challenges in this path. Key
stakeholders are the organization which formulate energy policy in the country, accreditation organizations
in the country and industrial organizations. The relevant secondary data will be retrieved from the database
of national statistical organization, the Institute of Economic Reforms and Scientific Research
(http://ier.az/az/, n.d.) and International Energy Agency (www.iea.org, n.d.) to perform industry energy
consumption trend analysis and growth rate which formulated industry background and context for this
study, energy efficiency indicators which shall formulate insight about the energy intensity of the industry,
and accordingly outcome of the quantitative analysis shall be benchmarked with developed countries’
energy efficiency indicators which will serve to formulate energy saving potential in the concerned local
industries. Moreover, survey performed by a global certification organization was referred during the
development of paper and outcome of the survey were used in order to confirm and reject the positions
throughout the paper. Excel computation and analytics functions were used to facilitate calculations of ratios

and rates, and for visualization of the data.
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1.6 Outline of this paper

The paper consists of the following chapters:

Chapter 1 provides introduction of the topic, rationale of developing this topic, researcher’s motivation to
study this topic, identifies problem statement, research objective, research questions and research

approach to development of the concept within this study.

Chapter 2 provides theoretical background for developing this study with provision of relevant literature
reviews on the following topic: energy management system, industrial energy management program, key
challenges in the process, strategic energy management planning, identifies the roles of energy manager
and the key competences for this position, key strategic goals to be achieved by the organizations upon
adoption of the energy management systems. It also includes framework for the adopting EnMS derived

from the relevant literature review.

Chapter 3 establishes research design in order to answer research questions. Exploratory study is involved
in this research. Quantitative and qualitative research were performed where the primary data were
collected through the interviews and survey based of which capacity, expectations and barriers of the key
stakeholders were identified. But the secondary data from the reliable statistical database were involved to

test the existing energy saving opportunity of the concerned industries.

Chapter 4 provide summary of the interviews and survey with key stakeholders. Interviews with the relevant
officials discloses existing policy path led by GoA, existing level of voluntary interest in the local market to
this management systems, requirements, awareness level and key challenges faced by them during the
adoption process. With the use of statistical data, energy consumption trend, growth rate and demand
elasticity of concerned industries were reviewed energy saving opportunity of the concerned industries were

tested and factor analysis of demand in the concerned industries were performed.

Chapter 5 provides discussions and conclusions came from analysis of obtained primary and secondary
data made in the above chapters with provision of answers to research questions. Based of which policy
pathway is developed and recommended for practical application for the Institute of Scientific Research on

Economic Reforms.
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2. Theoretical background

2.1Introduction

In the course of development of this paper, several academic literature and practical guidelines were
reviewed in terms of identifying prerequisites, effective plan and guideline for the successful development
and adoption of the concept, requirements for and to ensure sufficiency of the existing regulatory basis

locally and industrial potential to adopt the process.
The main concept which are studied within the study are:

What is the energy management system? What are the industrial energy management programs? What
are the key challenges in the process? What are the key elements of a strategic energy management
planning? What is the role of energy manager and what are the key competences for this position? Why

organizations choose this management systems to achieve key strategic goals in the organizations?

2.2\What is the energy management system?

Energy management systems is defined as followings in the various literature, and two of them are shown

below:

“Energy management system is the management system to establish an energy policy, objectives, energy
targets, action plans and processes to achieve the objectives and energy targets” (ISO, Energy
Management systems, 2018). This definition identifies a set of coherent elements necessary for the energy
management adoption process, stresses importance of setting objectives and targets, building plans and

processes to achieve them.

Another definition of energy management according to the VDI 4602:2018 is: “Energy management is
forward looking, organized and systematic coordination of the procurement, conversion, storage,
distribution and application of energy to meet usage requirements, taking into account ecological and
economic objectives” (Group, 2018). This definition highlights importance of tracking, measuring, managing
and optimizing use of energy flow within the organizations through accurate planning, organization and
systematic coordination of processes within economical constraints and ecologically acceptable norms.

Energy management systems considers adoption in the demand side.

2.3What are the industrial energy management programs?

According to the definition of International Energy Agency, energy management programs are the

government led initiates to promote effective energy management system. Energy management program
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elements are the government led initiates, drivers and support systems that, combined, make up the EnMP
and encourage enterprises to adopt effective energy management systems (International Energy Agency,
2012). This definition highlights importance of government interest and role in promotion of energy
management programs and establishment of necessary regulation and mechanisms to encourage, engage

and support the industrial organizations to adopt energy management systems.

Moreover, the literature highlights positive correlation of success of energy management program with
provision of appropriate resources and supporting mechanisms, including assistance, capacity building and
training and provision of tools and guidance during the implementation stage and stresses importance of
its implementation as a part of broader energy efficiency agreement with the government (International

Energy Agency, 2012).

“Energy management programs are effective tools for governments to avoid barriers to energy efficiency
improvement and promote the transition towards more sustainable energy use in industry through use of
energy managements systems” (International Energy Agency, 2012). Government support for EnMS
includes financial incentives (including tax relief, tax rebates), reward programs (labelling and recognition
of the organizations and provision of other non-tax privileges), provision of access to necessary information
(implementation guidelines, networking, best practices) and technical tools (support to carry out energy
audits, providing) (J., June 2011).

Previous experiences shows that widespread uptake of the EnMS is positively correlated with governments
led programs which play the role of stimulator, encouragement for the organization to apply for EnMS
(Amélie Goldberg, 2011).

If the prices do not reflect cost of product and influences the consumption decision as an externality,
government’s intervention become necessary to correct negative impact of such externalities with the use
pricing correction decision and regulation (Government intervention and its nature, 2011).

Number of government initiatives are suggested as a correction decision which are information and
labelling, standards and regulation and financial and fiscal mechanisms as per Swisher et al (Swisher JN,
1997).

Use of multiple energy policy instruments have been common decision to eliminate barriers to energy
efficiency (Council, 2010). To this end, relationship of design and features of policy (policy instrument
characteristics), policy package and drivers to make investments (driving forces) are key elements need
to be analyzed in assessment of effectiveness of policy packages (IEA, 25 Energy efficiency policy
recommendations , 2011). Studies shows that there is no clear correlation between the impact of the
measure and its type, in fact both high impact and low impact measures belong to various measure types
as could be seen from below table. It is explained with that need to incentivize each driver is different in
different countries and sectors. Given that relative impact of different types of measures vary accordingly
across the countries (ADEME, Energy Efficiency Policies in the EU).
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Type of Policy (below) c
policy Driving force (to the right) % H
2 S E o]
S G E: £ 5, 8
o Qo
§ g 3 £ 5% £
£ ° c o S8 g
i a ¥4 O o Eo
Norms/standards High Medium
2 Negotiated agreements High Medium | Medium
g o
5 Obligations/commitments High Medium
o e.g. mandatory energy
- audits
Taxes High
L
E Incentives and subsidies High Medium
u?j Tradable permits High Medium Medium
& Labelling High High
e
®
% Other information High Medium
= measures

Table 2-1. Relationship between the driving forces and different types of policies

Source: (ADEME, Energy Efficiency Policies in the EU)
2.4\What are the key challenges in the process?

Energy management program should be attractive enough to be able to engage industrial organizations,
receive support during implementation process and keep up the momentum until the organizations are
ready for certification process (Klaus Carl).

A key challenge is determining the net results and benefits of energy management programs (International
Energy Agency, 2012). Identification of energy management program results and the most effective
influencing factors, gauging the full impact of the energy management program, weighting the role of factor

in success in order to optimize energy policy in future are the most challenging process for the Government.

2.5What are the key elements of a strategic energy management planning?

Energy management systems has been the part of the development strategy for many world countries for
almost several decades and they could achieve serious results in energy saving through application of
energy management systems. The evaluations shows that the package of energy management systems
contributed not only quantitative results in energy saving, but also on qualitative indicators in change
practices to achieve systematic improvements in energy savings and formulated governance of change

process in the organization (Amélie Goldberg, 2011).
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Strategic planning in the organizations is formulated not only for business goals of the organization. It is
also formulated for energy purposes as well. Integrated strategic planning of organization with inclusion of
energy strategic planning could be more valuable in terms of company top management direct involvement
in its formulation and implementation process, and accordingly for legitimization of the program (Turner,
2013). Objectives, targets, strategies, programs, and action plans are all formulate strategic energy
planning. To have simplified approach to its formulation and implementation, it is better to let energy
management team formulate it as they see it feasible. Objectives are established based on the energy
policy for long term period which could be achieved through establishing short term targets. Targets should
be based on all variable and static factors influencing the energy consumption. Targets shall be realistic to
achieve during the set time period, measurable and ambitious. It needs to be formulated as S.M.A.R.T.:

Specific, Measurable, Appropriate, Realistic and Time bound (Walter Kahlenborn, June 2012).

The plan might be in the form of flow chart which will define program for the next 5 years. As the members
of energy management team are usually technical persons, they try to combine each component of strategic
planning in one document: objectives, strategies, program, and action items to make it more visual and
simple to refer. Strategic energy planning is usually formulated for 5 year term typically, and followings
should be taken into account during the formulation process. Involving people from various departments in
formulation process, shall make the planning more realistic and identify hurdles on timely basis and commit

the people from certain obligation in implementation process (Turner, 2013).

Once it is approved by the top management, it should be protected to avoid any intrusion and making
unintended changes. It provides basis for planning of resources and personnel as well. It should cover
along with technical issues, funding, communication, education and behavioral modification. It lays strong

commitment over the energy management team and provides basis for implementation (Turner, 2013).

2.6 What will be key competencies as a driver to change?

Energy manager plays central role in the energy management program. It should have clear vision on
managing energy in the organization and make the change happen successfully. Energy manager is the
shaker of the program, and is the one who pushes activities forward to make the things happen (Turner,
2013). Energy management requires more managerial skills rather than technical skills from energy
managers (Alison Pugh, 2014). To this end, energy managers usually play the role of change makers in
the organizations. It requires intensive working and communication with front line employees, middle
managers, be able to manage the situation, inspire, motivate, empower them, identify winners and continue
with them, identify employee resistances, other hurdles, successful elimination of them, establish effective
and successful communication means, satisfy stakeholders™ need in the course of the implementation
process, manage input data collection and analysis of them, establish data sharing policy and reporting

period, training needs, professional coaches for different levels of employees in the organizations.
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Moreover, managing energy is found not only just a technical challenge, but also economic and managerial

challenge which require relevant skills to manage it with a minimum of disruption (William H.Mashburn).

All activities within the program needs tight controlling, provision of resources, removal of barriers, timely

remedy actions. Its functions are effective, productive and long lasting when it aligns personnel from the

different structures (Turner, 2013). Positive relationship between the project manager's competencies,

including leadership competence and success of the project were defined as well (Hao Thi, 2010).

Therefore, the researcher summarized the key competences for the position of energy manager based on

the reviewed literature as followings, see Annex 1.

Leadership skills

Communication skills

Planning skills

Coaching skills,

Critical analysis skills

Expertise in industry

Motivation and appreciation skills
Empowering

Analytical skills

Resource and time management

2.7\Why organizations choose this management systems to achieve key strategic goals
in the organizations?

The following 5 significant reasons that attracts top managements to adopt energy management programs
(Turner, 2013):

1.

Brings quick and direct economic return (see Annex 2). Energy Management programs reveals all
the opportunities of economic return and proposes top management for implementation through
prioritizing in terms of investment need and amount of savings. It usually starts with options that
require less investment but generate quick results. At later stage the program considers those
actions that require moderate level investment. Measures to be taken in terms of old facilities which
require high investment should come as result of application of detailed economic analysis in terms
of their payback period and generated savings as a result of application of this measure.

This is another opportunity for big companies to achieve reduction of product costs and become
cost competitive in the market. Energy which is treated as direct product costs is always at the
attention of top management. Reduction of direct product costs is always at the direct control area

of the top management and sustain competitiveness in regional and global markets.
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3. Ensure staying in line with new technologies and processes. Energy technologies and production
technologies are always changing followed with increase in productivity and energy savings.
Yesterdays™ technologies are not new technologies and there should be dedicated personnel in the
energy team who follow new technologies development in the world and makes aware of them
whole management team.

4. Enhances reliability and stability of energy supply systems of the organizations. Along with energy
saving opportunities, providing increased reliability and stability of energy supply systems becomes
key responsibility of energy managers. They should have contingency plans to avoid extreme cases
in the energy supply systems like as power outage in the grid for short term period and establish
long term strategic plans for having independent energy supply sources and other action plan for
upgrading reliability and stability of energy supply systems.

5. Volatility of world energy prices have negative impact on planning of energy prices and is at the
attention of top management in planning other strategic decision for the organizations. Energy

management program should consider the possible changes in energy prices as well.

Adoption of energy management system ensures decrease in costs of energy carriers, ensure optimization
of energy use, reduction of environmental pollutants and provision of appropriate content of energy

proportional to quality and costs (Hamid Reza Feili, 2012).

Application of energy management systems is treated as a part of change program in the organizations. It
is either developed and applied as separate change program and or integrated to overall change program
of the organization. Such a program should be weighted in terms of organizational changes with its long

lasting effect that these programs are capable to ensure and promote (Stenqvist, 2012-01-01) .

In order to summarize all relevant elements and requirements for the adoption of energy management
systems as result of reviewing relevant literature, the following table could be formulated through

systemizing whole concept of adopting energy management system.
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Prerequisites for effectiveness and success of

the program:

Availability of energy management government

program and regulation.

Planning and implementing it as part of Government
program with provision of appropriate resources and

Upstream Pathway

Key challenges:

Government stimulation to make it attractive for industrial

process.

supporting mechanisms produce are the most

effective one, and produce expected outcome.

Planning Organizing
Strategic planning elements: Tracking,
measuring,
Energy policy, energy .
managing
objectives, energy targets,

Downstream pathway

Coordinating
Systematic
coordination: Energy

targets and objectives
and

optimizing energy

action plan and processes
use

Benefits:
Quick and direct economic return
Reduction of product costs

Stay in line with new technologies which
produce productivity, operational efficiency
followed with digitalization of the system.

Enhanced reliability and stability in energy
supply system.

Barriers

Even though so much benefits
are guaranteed, energy efficiency
investment are not viewed as
strategic investment due to
achievements in energy efficiency
is fragmented across different
locations with involvement of
different use of energy and

technology.

Table 2-2. Process of Adopting EnMS.

organization and providing support during the adoption

Measure the benefit and net outcome, identify the most
influencing factors to effectiveness.

Energy manager as a driver
of the process, key
competencies

Leadership skills
Communication skills
Planning skills
Coaching skills,
Critical analysis skills
Expertise in industry

Inspiring, motivating and
appreciating, empowering skills

Analytical skills

Resource and time
management

Outcome:

Systematic improvement in

energy saving, governance of
change process and long lasting

change.
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2.8 Framework for effective adoption of EnMS

Based on the literature review in this chapter, the framework of the key efforts that need to be concentrated
for effective adoption of EnMS was developed where the yielded benefit of the adoption process goes back
to the government and organization itself, and is illustrated with EnMP to be adopted by the respective

Government of the country to cause attraction to EnMS by the industrial organizations in the downstream.

Upstream /oman\ Downstream

Pathway Pathway
EnMP , EnMS

Figure 2-1-1. Framework for effective adoption of EnMS

Upstream pathway considers adoption of energy management program by the GoA, the effective for

which is defined to be as followings:

Energy Management Program

 Target setting policy

Drivers including « Policy exemptions
. . * Tax Rebates
| n Ce ntlves ® Public Reporting
* External Recognition
¢ Networking
¢ Workshop
S u p p 0 rt * Direct technical assistance

* Tools, training

Energy ma nagement  Standard or specification

¢ EnMS including energy review guideline

syste m * Certification or verification

Source. Reinaud Goldberg and Rozite, 2012
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In the downstream pathway, following framework is considered to be the most effective to achieve goals

and objectives of the adoption process.

EnMS — Energy management System

Strategic Goals and
Plan Objectives

. Energy
Organigram Mo

Energy audit

Audit Plan olan
Education A
Manager and
plan team training

Source: (Turner, 2013)

Energy policy

Energy Team

Review plan

Employee
training
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3. Methods

This chapter provides methodology employed for development of this study to reach research objectives

and answer the research questions established for this study.

3.1 Research strategy

Research strategy is defined as “the general plan how the researcher will go about answering research
questions” (Mark Saunders, 2009). And research design always base on research question and guides
selection of sources and techniques of gathering data and methods used in answering research questions
(Blumberg B., 2011).

Bearing in mind what the research questions and objectives are, we start with determining the research
approach. Major research questions is “what is the effective policy path to energy efficiency in the energy
intensive industrial sectors of Azerbaijan? And minor research questions are: to what extent the regulatory
authorities can facilitate and support adoption of energy management systems? to what extent government
mandatory regulation may reach effective adoption and bring the expected benefits? what is the energy
saving potential of the concerned energy intensive sectors of Azerbaijan? what are the key factors affecting

energy demand in the concerned industrials sector?”

Research performed in this paper for answering these research questions involves explanatory study.
Explanatory study shall enhance the researcher’s understanding on the subject topic and provide in-depth
insight on the topic through literature research, depth interview, focus group research through survey and
case analysis research. This research bases on the primary data collected through the interviews and
surveys with key stakeholders. Three category of key stakeholders are involved in collection of primary
data. The one who formulates policy, the one who certifies the industrial organizations in the energy
management systems and the last one the potential beneficiaries which are the industrial organizations.
Key stakeholders are generally listed in the Annex 4 and from them the researcher considered sufficient
conduct interview with responsible official in charge for energy efficiency in the Ministry of Energy, with
representatives of standardization organizations which have local representative offices in Azerbaijan,
Turkish Standards Institution (en.tse.org.tr, n.d.) and Bureau Veritas (group.bureaveritas.com, n.d.) and
several industrial organizations. But depth interview with key stakeholders is performed to find out existing
situation and on-going policy path pursued by GoA and challenges faced by them in this road and any
planning to support the target audience as a facilitation to adoption process. Moreover, existing interest
level of local companies to this management system, their barriers in adoption process and capacity
building and development need were studied by them. Based of collected primary data, qualitative research

were conducted. Intensive secondary qualitative research is performed to find out the best practices and
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the most effective and influential tools. This research results were exceptionally valuable for locating the
policy strategy for the country which were blended with energy management policy recommendations for
the purposes.

Research techniques involved in collection of data for this study is a communicative study. This study
engages collection of information through questioning by personal and or impersonal means (Blumberg B.,
2011). As a result of using this technique, existing situation in the market including existing policy path,
key challenges faced by the policy makers, existing interest level to this management system, and key
barriers faced by the industrial organizations were explored and research objective is achieved. Methods
used to collect data were in-depth and semi-structured interviews and structured questionnaire. In-depth or
semi-structured interviews with the open ended questions were the means of retrieving qualitative data
from the interview respondents. Semi-structured interviews is defined with where the interviewer
commences with a set of interview themes but is prepared to vary the order in which questions are asked
and to ask new questions in the context of the research situation (Mark Saunders, 2009). It facilitates
excellent condition to grab the necessary information. There were limited choice in terms of selection of
respondents for the interview purposes. To this end, the researcher used her personal relation in
establishment of contacts with respondents. The researcher considered this method the most effective to
grab the relevant information from the interviewee and lead the interview in the intended direction.

The survey was the second means of retrieving qualitative data for this research purposes. Questionnaire
was formulated consisting of set of structured questions where the respondents were expected to answer
to standardized questions to identify general pattern. According to the definition provided by Mark
Saunders, survey is the research strategy that involves the structured collection of data from a sizeable
population (Mark Saunders, 2009). Target audience were energy intensive industrial organizations.
Considering sensitivity and hesitation of target audience to respond survey question to disclose any
information from their company name, confidentiality of obtained information is promised. 15 companies
were contacted with the aim of collecting the necessary information. But only 10 of them answered to survey
questions.

The relevant secondary data were retrieved from the database of national statistical organization, the
Institute of Scientific Research on Economic Reforms for (http://ier.az/az/, n.d.) and International Energy
Agency (www.iea.org, n.d.) in order to see the industry energy consumption trend and growth rate to
understand background and industry context. While using secondary quantitative data, energy intensity and
energy saving potential of concerned industries is tested. Therefore, inductive approach to research is used
in this paper in order to test energy intensity of the concerned industrial sectors and to find energy saving
opportunity of energy intensive industrial sectors of Azerbaijan. Upon testing energy saving potential, which
is avoided gain today for the economy, factor analysis is performed using the statistical data, the key factor
having great impact over the industry of Azerbaijan is defined. That's how, the researcher has proved
importance of adoption of energy management systems in the energy intensive industrial sector of

Azerbaijan.
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Inductive approach is the “research approach involving the development of a theory as a result of the
observation of empirical data” (Mark Saunders, 2009).

Quantitative and qualitative research were used in this analysis and development of the necessary
outcome. Methodology of International Energy Agency is referred in calculation of energy intensity for
industrials sector of  Azerbaijan (http://data.iea.org/payment/products/120-energy-efficiency-
indicators.aspx, n.d.). An semi-structured process was used to collect and analyze the qualitative and
quantitative data that respond to research questions and meet the objective of this research paper, identify
energy efficiency potential of the country and make comparison of countrywide indicators with cross
countries energy efficiency indicators. With the benchmarking tools, energy efficiency opportunities in the
industrial sectors of Azerbaijan were defined. The researcher finds these the most suitable to achieve the
goals and objectives of this research paper. Moreover, survey performed by a global certification
organization was referred during the development of paper and outcome of the survey were used in order

to confirm and reject the positions throughout the paper.

Qualitative data included the review of relevant sources to identify the successful pathway in application of
energy management systems and identify the methodology of identifying energy saving amount for the
various industrial purposes. The identified effective policy pathway were aggregated and incorporated in

relevant recommendations.

3.2Research settings

The study is focused on policy management in industrial sector of Azerbaijan. Relevant experience of world
countries which could manage the process and achieved huge success, now reaping the benefits of
process were studied within the research. Policy development and management in the countries is the most
challenging process in terms of time consuming, reliability and effectiveness to bring the expected outcome
with minimum disruption. Contribution of industrial sector of Azerbaijan in formulation of GDP is huge, about

46% in average during 2005-2017 years, see Annex 5.

3.3 Data sources

Two types of data were used in this paper: primary data and secondary data.

Primary data is retrieved through the interview and survey with key stakeholders for this project. The
interview taken from the executive in the Ministry of Energy, engaged in energy policy formulation of the
country. The main objective of this interview was to identify existing policy led by the key energy policy

organization of the country, and key challenges in this road. Head of energy efficiency and ecology
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department, was the respondent to the interview questions. Face-to-face interview was conducted in order
to grab all the relevant information. The researcher took notes from the interview and completed the
answers to interview questions, which is given in the Annex 6. Preliminary preparations were made to this
interview by the researcher where the questionnaire with open ended questions is developed and were
sent to interviewee in advance. In the course of interview, based on the given answers to predetermined
questions, additional questions were formulated and asked from the respondent in order to retrieve

extended information on the main policy perused by the GoA today .

Moreover, two interviews were conducted with auditors of the international accreditation companies
operating and having representative offices in Azerbaijan. Phone contact was made to receive answers to
interview questions. Beyond the question 1, other interview questions were formulated in the process of
interview and proper notes were taken from the interview and were combined into the interview answers,

see Annex 7.

Target audience for survey was energy intensive industrial organizations. The questionnaire consisted of
10 structured questions with fixed design and specified wording of answers. In overall, 30 energy intensive
companies were contacted through email, but only 21 of them responded to survey questions. Although
this amount of survey might not provide representative information on the condition of local industry given
the total number of existing organizations in the country as per the concerned industrial subsectors, the
survey answers were referred by the researcher in the course of development of this study in combination

with interview answers to asses existing need and driving factors for adopting EnMS.
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B Non metallic minerals (vahid) M Basic metal (vahid)
B Mining sector W Manufacturing

Figure 3-1. Number of industrial enterprises per subsectors in 2017, units
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Secondary data, namely activity based energy consumption data used in this study were derived from the
national energy balances, but activity based value added data were derived from the national accounts
given in the statistical database of the Azerbaijan Government. They are grouped as per 6 industrial
subsectors as per the available industrial energy efficiency data retrieved from the database of International
Energy Agency, which is a global energy organization engaged in energy issues and having big impact
factor in the world (www.iea.org, n.d.). This organization collects main macro level of economic, social data,
as well as micro level of data including energy efficiency data for the countries of Organization for Economic
Cooperation and Development. Consistency of national data with IEA activity based energy efficiency data
is ensured through referring their methodology of compiling the sub-sectoral data. In the course of
development of this study, several macro indicators were used which were received from the Institute of
Scientific Research for Economic Reforms and database of World Bank (data.worldbank.org, n.d.) as well.
This Institute of Scientific Research is engaged in the studies of national economy in Azerbaijan,
development of policy proposals on economic issues, and calculation of key economic indicators for the
country (http://ier.az/az/, n.d.). The worldwide web was the main source to retrieve various quantitative and

qualitative secondary data.
Interview

One respondent for this interview was considered sufficient to study existing policy path and future
development plans of the key policy making organization in the country. Information received during the
interview would serve for formulation of policy background and future policy direction in the energy

management systems and to define existing their barriers and constraints in this field.

Interview with executives from the organizations engaged in standardization of energy management
systems were also considered sufficient in terms of their market pie and dominant position in the certification
of ISO quality management standards. Based on the interview answers, researcher could define existing

market interest to this management system, challenges lived by organizations in the adoption process.

Taking into account the key challenges and existing constraints to promotion, formulating extended policy,
supporting and facilitating to adoption process of EnMS, the researcher proposed effective pathway for the

GoA in combinations with qualitative research performed on the practice of other countries.
Survey

Survey is conducted with industrial organizations using structured questionnaire consisting of 10 questions.
Purpose of the conducting survey was to find out existing status in terms of adoption of energy management
in the given organization, to find out need for and driving factors (prescriptive, economic and information)
to become engaged in energy management system. Questionnaire consisted of 5 multiple choice

questions, 3 dichotomous questions and 2 rating scale questions. Survey questions was not designed to
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find out relationship between the two or more variables but rather it was designed find out expectations of

key stakeholders and to estimate impact factor of important variables on decision making process.
Questions 1-3 were designed to find out existing status in terms of energy management systems.

Question 4 provides assumption of the respondent as a key executive in their organization about the energy
saving amount in the organizations. Respondent to this questionnaire are the executive with the technical

background and usually supervises technical activities in the target industrial organizations.

Questions 5-6 serves to find out existing barriers in the organizations to apply energy management

systems.

Question 7 is designed to find out local interest of industrial organizations to application of renewable

technologies.

Question 8 and 10 are designed to extract information on the type of incentives that would drive industrial

organization to uptake EnMS.

Question 9 is designed to define resource /capacity /information need for adopting EnMS.

Documents

Along with interview, a lot of documentary sources were used in this research study. Here include
guidelines, handbooks, academic articles, training materials, case studies. Guidelines and handbooks were
valuable sources in terms of practical application of the energy management systems in the organizations
with due sequential order of milestones. The researcher carefully studied these documentary sources
bearing in mind that they were prepared for specific purposes and using them in complete aspect for the
purposes of this research can lead the researcher to wrong conclusion. Key insights and implications from

the separate sources were referenced for the purposes of this study.

3.3 Data Collection and data processing

Primary data collection process for this study was performed during the month of July. Face-to-face
interview and phone contact were made with the respondents to facilitate interview process. Since the key
purpose of this interview with the key stakeholders was to determine main policy pathway of the
government, open ended questions were prepared based on this direction. First contact with the executive
at the energy policy formulating organization was made through the email to make respondent familiarized
with interview questions beforehand to give him time to get ready for the process and, if necessary, to

collect the relevant information and documentary sources for the purposes of this interview. In collection of
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data, reliability of data was ensured in terms of not to collect respondent’s personal opinion but grab real
ongoing progress proved with documents. Researcher was able to see some correspondences in the
documents in the premises of the respondent. But unfortunately copy of the documents were not shared
with the researcher because of the privacy of the mentioned documents for organization. During the
interview process, notes were taken by the researcher on the base of received answers from the
respondents. As a result of which the whole progress towards the energy management policy development

an formulation by the Government was studied and respondent’s answers were documented.

But the direct phone contact was made with the executives from standardization organization in order to

collect the necessary information from them. Proper noted from interview was taken and later documented.

In the course of collection of secondary data, two groups of data were collected to order to review trend
and growth rate in the concerned industrial sectors. The IEA methodology were referred in collection of
main quantitative data to make them manageable and ready for analysis. As per this methodology, sectoral
final energy consumption and activity value added were grouped as per International Standard Industrial
Classification (ISIC). Although sectoral value added data as per ISIC was available as ready in the statistical
database, sectoral final energy consumption data for Azerbaijan were collected basing on the IEA
methodology to group the activity based energy consumption data. At the end of the process, final energy
consumption data as per industrial sectors and activity based value added of these industrial sectors were

collected separately. 6 industrial sectors were defined with the following ISIC;

Chemical and petrochemical [20-21]

Basic metal [ISIC 24]

Mining [ISIC 05-09]

Manufacturing [ISIC 10-18, 20-32]
Production of non-metallic minerals [ ISIC 23]
Paper and pulp [ISIC 17-18]

2

Upon collection of data as per the mentioned methodology, the data were made ready for benchmarking
purposes. 2010-2017 year period energy intensity data is provided as ready for the IEA member countries
but incomplete data is provided for IEA’s non-member countries. Non probability sampling method was
used in selection of countries for comparison with Azerbaijan. Here judgmental sampling is used where the
development stage of the country is taken as bases. Belgium, Finland, France, Germany, Japan, Korea,

US, Poland, Turkey, Belarus. Majority of data for Turkey and Belarus are missing.

Above classification was used throughout this study in relevant data collection, processing and analyzing.
2008-2017 time horizon for the purposes of this study were referred due to availability and in order better
see background trend in energy consumption of the concerned industries. That's how, the gross final
energy consumption data and value added of the concerned industries were systematized and were made

manageable in this study and used in the analysis.
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Energy consumption metrics in tone of oil equivalent was mainly used in calculation of energy consumption
trend and historical energy consumption growth rate. As the industrial sector is productive sector, value
added of these sector was referred in calculation of energy intensity. “Energy intensities (also called energy
output ratios) measure energy requirement per unit of a driving economic variable (e.g. GDP, value added,
etc.)” (Bhattacharyya, Understanding and Analysing Energy Demand, 2011). Moreover, tonne of oil
equivalent was used in calculation of energy input per volume of value added in the concerned industrial
sectors. Value added of the concerned industrial sectors in AZN were collected and grouped as per the
above classification of sectors. As per the formula of the energy intensity (C.Bhattacharyya S. ,
Understanding and Analysing Energy Demand, 2011), activity based final energy consumption of
correspondent year was divided by the value added of the concerned industrial sector in the same year.
Energy intensity was used as energy efficiency metrics in comparison of countrywide data with other
countries data for the purpose of finding energy saving opportunity of concerned industrials sectors
(Bhattacharyya, Energy Demand Management, 2011). But due to availability of energy intensity data for
the IEA member countries in Mega Joule/ USD PPP 2010 in the database of the IEA, industry specific
energy data were converted to the mentioned metrics. According to IEA methodology, per value added
energy intensity (MJ/USD PPP 2010) is calculated as the ratio between energy consumption and value
added (Agency I. E., 2019). Here, industry sector value added are measured with purchasing power parities
taking 2010 base year in USD. Value added in USD at the price level and purchasing power parities (PPPs)
of the year 2010. Purchasing power parities are the rates of currency conversion that equalize the
purchasing power of different currencies (Agency I. E., 2019). Several additional indicators were used for
bringing of energy intensity of concerned industrial sectors in Azerbaijan to comparable level with IEA
member countries. Price level ratio of PPP conversion factor for Azerbaijan for the period of 2008-2018
was obtained from the database of World Bank (data.worldbank.org, n.d.). Purpose of using PPP values is
to eliminate effect of purchasing power/exchange rate relationships in low and medium income countries
when compared with the high income countries. First of all, activity based value added were taken and
grouped as per IEA methodology. Yearly value added data for the subsectors of industry in AZN were
divided by the PPP conversion factor to bring their values to 2010 base year and the calculated amount
were in USD PPP 2010.

Activity based final energy consumption in TOE were converted into MJ using the conversion factor which
was 41868.

That's how, value addition of concerned industries in Azerbaijan in USD value with 2010 base year was
calculated and made ready for comparison with available data for IEA member countries.

Excel computation and visualization functions were used to facilitate calculations of ratios, indicators and
rates, and analytical techniques.

As a result of these process, database were brought into usable format to apply the relevant methodology.
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3.4 Data Analysis

Following analytical methods are used to analyze energy demand in the concerned industrial sectors:
simple descriptive analysis and factor analysis were used in this study in order to understand the change
in the energy demand in the concerned industrial sectors. Overall energy demand trend in the past was
provided as general description which enabled qualitative characterization of energy demand evolution
pattern and any marked changes in demand pattern. Consequently, growth rates, demand elasticities and
energy intensities were reviewed as a part of descriptive analysis in the concerned industrial sectors in
order to identify underlying factors affecting energy demand in the concerned industrials sectors. The
formulas for the mentioned tools of providing descriptive analysis are given in the Annex 3. Annual average
growth rate between 2009-2017 years was found using geometric average for the period. Value added
elasticity of energy demand was found using annual growth rates of energy consumption and the value
added of the concerned industries during the 2008-2017 years. GDP elasticity of energy demand was

calculated using the same method (Bhattacharyya, Understanding and Analysing Energy Demand, 2011).

Moreover, proportion of aggregated key energy carriers consumption in the concerned industrial sectors
were reviewed separately in order better see evolution in accessibility to the energy carriers in the
concerned industries. Their proportion in overall GDP were derived to see their contribution of formulating
countrywide GDP. All of these provides insights about the energy demand in the concerned industrial sector

and underlying factors affecting energy demand in the concerned industrial sectors.

The main energy efficiency indicators used in this paper for quantitative analysis purposes are the
countrywide energy intensity and the industry specific energy intensity based on the relevant methodology
used by IEA (https://www.iea.org/efficiency2018/, n.d.). The countrywide energy intensity for Azerbaijan
was calculated by dividing the total countrywide energy consumption in Mega Joule by the value added of

the concerned industrial sectors measured at 2010 purchasing power parities in USD of relevant year.

The industry-specific energy intensity, or energy intensity per added value in relevant industrial sector, was
calculated as the ratio of the total volume of industry-specific energy consumption to the added value of
relevant industrial sector. The value added in USD at the price level and purchasing power parities of the
industrial goods in year 2010 base year was taken as the basis in calculation of added values for other
years (IEA, Energy Efficiency Indicators: Fundamentals on Statistics, 2014). The calculated energy
intensities per added value in relevant in industrial sectors of Azerbaijan were then compared with those

indicators of developed countries of Europe, Americas and Pacific for benchmarking purposes.

Moreover, using data provided in the yearly overall energy balances as per energy types consumed in the
heavy industry and machine building sectors, it was found out that portion of natural gas and electricity is

greater than other types of energy in the concerned industries.
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Moreover, researcher analyzed changes in demand in the concerned industrial sectors in terms of affecting
factors to them. Changes in economic activity (the activity effect), changes in technological efficiency of
energy use at the sector level (the intensity effect) and changes in the economic structure (the structural
effect) are the common factors affecting the demand (C.Bhattacharyya S. , 2011). In order to identify the
reason of change in energy demand, factor (decomposition) analysis of demand was performed and
underlying reasons were explained affecting to change in energy demand during the concerned period.
Change in energy demand is analyzed using Laspeyres decomposition method. Changes in the energy
demand is usually associated with 3 factors: activity, structural and intensity effect. For activity effect, the
changes in the level of activity between 2008-2017 years are considered. Here intensity and share of the
sector in value addition is kept unchanged in the initial year values. With activity effect analysis it will be
concluded that if the activity would have changed in the given sectors alone, energy demand would have
changed by the resultant amount in the concerned industrial sectors.

For the structural effect, structural change which is the share of the value addition of that subsequent
subsector within the concerned period is considered. Here values of the activity and intensity are kept
unchanged. With this analysis the role of structural effect in the change of energy demand shall be

reviewed.

For intensity effect, changes in the energy intensity values within the concerned period is reviewed keeping
the other two values unchanged. This suggests that association of change in energy demand with energy

intensity measures in the concerned industries during the concerned period.

3.5 Validity and Reliability

Since the credibility of any research paper is of upmost importance and requirement for the quality and rigor
of the research must be ensured (Yin, 2009), one of the task before the researcher is to reduce possibility
of obtaining wrong data. To this end reliability and validity of research was ensured during the course of

development of this paper by the researcher.

3.5.1 Reliability

Research reliability is “the extent to which data collection technique or techniques will yield consistent
findings, similar observations would be made or conclusions reached by other researchers or there is
transparency in how sense was made from the raw data” (Mark Saunders, 2009).

Qualitative data retrieved through the interview questions were tested through the supported documents
which were disclosed during the face to face interview with the respondent, received answers were properly

documented. Other quantitative data used in this research were retrieved from multiple sources where the
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reliable evidence was provided. All the input quantitative data were retrieved from the reliable sources which
is statistical database of GoA and database of International Energy Agency which is the world recognized
energy organization. Violation of reliability is excluded for the data retrieved from these sources.

Techniques applied throughout in this study is also reliable in terms of referring to academic literature.

3.5.2 Validity

Validity of research is “the extent to which data collection method or methods accurately measure what
they were intended to measure” (Mark Saunders, 2009). In order to ensure validity of the data, three

types of validity tests were performed as per Yin (Yin, 2009).

Construct Validity

Construct validity is the “extent to which researcher's measurement questions actually measure the
presence of those constructs you intended them to measure” (Mark Saunders, 2009).

Construct validity in this research paper was ensured as followings: explorative qualitative and quantitative
study was performed, and as a result of which outcome of the research was determined. The initial concept
derived from the literature review on the energy management, energy management program, key
challenges in this road, key elements of strategic management planning, role of competent energy manager
as a key driving factor, factors that attracts adoption of energy management systems by the industrial
organizations is that effective adoption of energy managements systems need to reviewed and developed
in two side: upstream side which is the government level, downstream side which is the industry level.
Ongoing policy path is studied using the interview with the key stakeholder, extensive literature review is
conducted in order to find out effective policy path, and qualitative data from the reliable sources were used
to ensure energy efficiency potential of the concerned industrial sector to prove necessity of adoption of
energy management systems and to determine key factors affecting the concerned industrial sector of
Azerbaijan. That's how, the construct validity of this research paper was achieved through the carrying out

the empirical research.

Internal Validity

Internal validity is the “extent to which findings can be attributed to interventions rather than any flaws in
the research design” (Mark Saunders, 2009).

Considering that face to face interview was performed with the key stakeholder within this study by the
researcher to derive qualitative data and policy pathway of GoA, and quantitative data was collected,
processed and analyzed by the researcher from the reliable sources, any kind of intervention to study is

excluded. Therefore, internal validity is not applicable for this study.
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External Validity

External validity is the “extent to which the research results from a particular study are generalizable to all
relevant contexts” (Mark Saunders, 2009). Determination of effective policy path for the GoA derive from
the literature review in the relevant direction in combination with outcome of interview conducted with key
stakeholder for policy formulation in the country and energy saving potential of the country could serve as
benchmark for other countries where the effective energy pathway and energy saving potential in the
concerned industrial sectors are the topic of research. Therefore, findings of the research could be

generalized and used for other countries which intend to adopt the energy management systems.

3.6  Challenges encountered in this study

The key challenge in the course of development of this study was related with conducting survey with the
industrial organizations. Initial planning was to collect around 30 surveys within this study, but it was
impossible due to companies sensitivity and hesitation to disclose any information pertaining their
organization. As a result of issue, only 21 survey questionnaire were filled and received by the researcher.
Moreover, limited number of web sources provide activity based benchmarking data on the subsectors of
industry, and given sources do not provide complete data until the end of 2017, see Annex 12. To this end,
the researcher faced a challenge of finding the most recent data on the activity based energy intensity of

countries which are at the same development stage with Azerbaijan.

3.7 Ethical issues

Stakeholder’s request not to disclose the disclosed information during the interview to media which might
cause some misunderstanding by the public and somehow affect the existing policy pursued by the
stakeholder is promised and privacy of information received by the researcher during the interview with the

key stakeholder was guaranteed.

3.8  Chapter summary

This chapter presents the research method of performing this study which was inductive study and
qualitative and quantitative explorative study. Research strategy comprised of collection of qualitative data
through the face-face interviews, survey and study of the available literature to identify the key policy

pathway pursued by the GoA and determination of the most effective policy pathway, and analysis of
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quantitative data for determining energy efficiency indicators for the concerned industrial sector to
demonstrate energy saving opportunity in the concerned industrial sectors. Quantitative data were
retrieved from the reliable databases and data were grouped as per the IEA methodology to calculate
energy efficiency indicators and were brought to comparable units to benchmark them with ready available
IEA energy efficiency data during 2010-2017 years for the IEA member countries. Data analysis were
provided to observe energy demand evolution pattern and marked changed to identify underlying factors
as a part of descriptive analysis in the concerned industrial sectors in order to identify underlying factors
affecting energy demand in the concerned industrials sectors. Energy efficiency indicators were calculated
using the methodology provided IEA. Credibility of research paper was ensured in the course of
development of this paper. Challenges were outlined as failure to perform survey in required quantity to
derive representative information on the target organizations in the concerned industrial sectors, which was

aimed to define expectation of industrial organizations to become high committed to EnMS.

4. Data and Findings

As a result of analysis of interview answers with the key stakeholder which pursue the energy efficiency

policy, we can summarize the findings as following:

Although the serious efforts were put by the key stakeholder which is Ministry of Energy of GoA to draft the
energy efficiency law, applicable for the local conditions, responding to key trends globally on this direction,
it has not been adopted yet in spite of fact 2 years have passed since its first drafting. The original draft of
which included holding mandatory energy audits once in every three years and employing mandatory
energy managers for the organizations with annual 1000 TOE final energy consumption for which industrial
organizations were the first target audience, GoA could not decide on adoption of the law until today and
even removed mandatory energy auditors and energy managers provisions. It lives challenge in the process
of pursuing energy efficiency policy today as it has no capacity for implementation and to support the target
audience in practical implementation process. This is also closely associated with that challenges lived by
industrial sector today in the country which are seen as barriers to adoption of the policy today as per the
given answers to interview questions No 1 and 2 by the policy making executive official. We can summarize

barriers as followings in end use side:

-lower profitability of the industrial organizations
-low access to investments

-lower awareness of EnMS

-lack of local capacity
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-lower energy prices

Local market is not ready for adoption of EnMS in the country presently. Lack of qualified energy managers,
energy auditors, lack of access to energy measuring tools, guidelines, support mechanisms, access to
energy efficiency finance are the key challenges faced by the end users in this road today countrywide.
Moreover, MoE has lower capacity to develop, initiate and support energy management program which
would promote, motivate through incentives and support and facilitate its adoption process as per the given
answers to interview questions 4, 5, 6, 7, 8 and 9. The key energy policy making organization is in challenge
for making planning on the energy management program and its elements. They look forward presidential
approval of law after which they will issue relevant supporting documents in terms of elements of EnMP as

per the answer to interview question 12.

As the policy implementation process is time consuming process, GoA intents gradual adoption of energy
management program starting with mandatory energy audits as per interview question answer 10.
Azerbaijan being one of the developing countries, abundant with oil and gas resources, realize importance
of energy management systems in achievement of several benefits for target sectors. To this end, energy

efficiency measures has been included into strategic plans of the industrial sector as well.

According to the interview with the members of the standardization organizations that are operating and
having representative offices in Azerbaijan, and are engaged in standardization of ISO 50001 in the world

and locally, we found the followings:

Energy management systems are the new management systems in the country, awareness of this
management systems in the country is very low and accordingly there is very low interest to adoption of
this management system in the country. Voluntary engagement level is very low due to several serious
barriers existing in the local market. They are: cheap energy prices, accessibility of energy carriers due to
oil and gas resources, lower awareness due to lack of promotion. Those companies that provide interest to
this management systems are large energy intensive industrial organizations as per the requirement of
their key stakeholders as per question 1 and 2. Those companies which provide interest to this
management systems lack qualified manager managers and or energy team to lead the process as per the

answers given to question 2.

According to the survey result which was hold with industrial organizations, the researcher came to the

following points, see Annex 13 where the summery of survey questionnaire answers is provided:

As per the requirements of the valid local legislation and key stakeholders, local industrial organizations
implement systematic energy managements system mainly partially and or incomplete aspect as per
answers received to survey questions [1, 3]. The summery of valid legislative framework in terms of
requirements to implement EnMS is given in the Annex 8. Those that implement EnMS partially and

incomplete aspect, see the benefit of EnMS in reduction of energy costs as per the answer [2].
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43% of respondents consider that EnMS would bring energy efficiency in the amount of 1-15% but 52% of
them consider EnMS would bring 15-30% from now on which is huge amount of saving, if scaled up and

managed in country level as per survey answer [4].

Local organizations is in need of skill and knowledge in the relevant field and consider that competent
energy manager would be solution to energy efficiency in their organizations with stronger leadership and
change management skills, as per answers [5, 6 and 9 ]. Considering energy manager is the new profession
in Azerbaijan, none of local universities grow energy managers in Azerbaijan. Capacity building and
capacity development trainings would be solution for growing existing operational personal to energy
manager positions. Researcher has studied the local condition and requirements for energy manager
position which is given in the Annex 9. Having the competent energy managers with sufficient technical
and economical skills be able to locate and prepare feasibility study for the energy efficiency projects,
majority of respondents would propose this managements systems to their top managers as per answer to
question [8]. Based of this question, it become clear that the second category of respondents value adoption
of EnMS in certification and recognition as energy efficient organization in the regional markets as per

answer to question [8].

Maijority of respondents would be motivated to voluntarily adopt EnMS if only government provides complex
support through adopting EnMP that provide financial, technical support, tax rebates and knowledge and

skill development as per answer to question [9 and 10].

Almost none of respondents use renewable energy in their organizations which implies low interest in the
country to renewable energy sources as clean energy due to availability of cheap energy carriers as per
answer to question [7], see energy tariffs for industrial sector of Azerbaijan in the Annex 9.

Based on the summery of the received answers from the key stakeholders SWOT analysis is prepared by
the researcher which provides representative information on the introduction of EnMS in industrial

organizations which will be referred in development effective policy pathway for the given sector.
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p
Strength
Contribute to climate change commitments taken
by GoA and increased compliance to
environmental requirements.

Availability of other management systems and
practices

Availability of regulation to comply with local
environmental requirements

Weaknesses '

Lack of state regulation and incentives
Low energy prices
Need for huge amount of investment to generate EE

Low profitability of incumbents to support EE projects; Poor
access to financing

Lack of competent, skilled energy manager and energy team
Lack of interest by the top management Lack of metering toolkits

Volatility of energy prices and increasing trend in
energy carriers

With the adoption, become resource efficient
through switch to digital operational processes.
Stay in line with new technologies.

Lack of support and networking
Lack of competent energy auditors specialized in relevant
industrial sector Lack of skill and knowledge and guidance

Mostly employed centralized organizational structure is the
barrier to generation of energy efficiency ideas within the
organizations Management are risk averse

SWOT

Opportunities Threats
Worldwide Certification in ISO 50001
Increased cost competitiveness
Reputation

--\Integration to world network

Table 4-1 SWOT analysis of adopting EnMS in the industrial sector of Azerbaijan

Azerbaijan being a developing country, mainly dependent on the oil incomes lived serious economic crises

because of sudden drop in oil prices in 2008 mainly associated with fall in demand
(https://www.stat.gov.az/source/balance_fuel/, n.d.), see Figure 4-1. Fluctuations in oil prices seriously
affected industrial sector of Azerbaijan which proved instability of economy. Shortly after that, GoA took
serious action to increase the role of industry in maintain economic growth of the country. A number of large
industrial enterprises were built and commissioned during the concerned period among them Sumgait
Technological Park, Sumgait Aluminum Plant, Sumgait Carbamide Plant, Norm Cement Plant, Sumgait
Plastic Processing plant, ATEF Transformer Plant, and others are energy intensive enterprises (Economy,
2016). Taking into account negative impact of mentioned factors on the separate industrial sectors in
Azerbaijan, Government of Azerbaijan (GoAz) issued strategic roadmap to the development of each
industrial sectors with due indication of measures to be implemented for the development of each sector.
With these action plans, GoA demonstrated strong intention and dedication towards increasing proportion

of non-oil industrials sectors in the economy to ensure sustainable economic growth and to avoid negative
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impact of oil price fluctuations on local economy. Achievements in energy efficiency and increasing

productivity were the among other measures defined by these strategic roadmaps.

To better see the big picture, trend of activity based final energy demand was reviewed during 2008-2017
within this study. It suggests that there was steady increase in energy consumption until 2016, see Figure
4-1. After that year energy consumption declines due to same reason, strong decline in crude oil prices
(See Figure 1-1), followed with economic crises in Azerbaijan during 2015-2017 years. Along with strong
devaluation of AZN in 2015, key energy carriers- electricity and gas tariffs were increased during the
concerned time period (electricity tariff increase since July 15, 2016 and Dec 1, 2016, natural gas tariffs
since 1 Dec 2016). Negative impact of the mentioned factors become visible since 2016 year followed with

strong decline in energy consumption.
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Figure 4-1. Activity based final energy consumption, ktoe

There is steady growth in final energy consumption from 2010 until 2016 as could be seen from Figure 4-
2. Among the other sectors, basic metal industrial sector was the most affected one during the 2008-2009
economic crises due to its energy intensity.

2.00 1.00
0.80

1.50

0.60
1.00 0.40
0.50 . 0.20
0.00 U— o
-0.50200. 2011 2012 2013 2014 2015 2016

-0.40
-1.00 -0.60
-1.50 -0.80
-2.00 -1.00

M Paper and pulp

B Production of non metalic minerals
Manufacturing

m Mining

B Chemical and petrochemicals

M Basic metal

Figure 4-2. Growth rate in activity based final energy consumption.
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The activity based final energy consumption are shown in the below graph, Figure 4-3. As seen from the
figure, there was a steady increase in the individual energy consumption until end of 2016 year. The decline
in energy consumption in consequent years was strongly associated with the economic crises due t strong
decline in crude oil prices followed with strong devaluation of AZN in 2015 and increase in tariffs for key
energy carriers (https://www.cbar.az/currency/rates, n.d.). Each of concerned industrial sectors affected

as a result.

m2008 w2009 2010 2011 w2012 w2013 m2014 w2015 m2016 m2017

Figure 4-3. Activity based final energy consumption in 2008-2017, ktoe

The final energy consumption in manufacturing, chemical and petrochemical, non-metallic minerals and
basic metal industrial sectors had the highest shares. The non-metallic industrial sectors include
manufacture of cement, bricks and other materials. The cement production typically features with high
energy intensity, although the energy consumption decreased since 2016. As mentioned above, this is
strongly related with economy crises in 2015 caused by double devaluation of AZN which accordingly
reduced demand for industrial products in the mentioned sector and made industry owners to cease
operation of high energy intensity processes at all. Shortly after the devaluation of the local currency, the
government issued the strategical roadmaps in December 2016 for the short term development of the
industrial sectors during 2016-2020 years as a guide for survival of the industries and to ensure healthy

competitiveness of mentioned industries in future through implementation of identified measures.

Despite the steady growth of energy consumption in paper and pulp, manufacturing, non metallic minerals
and mining and petrochemical industrial sectors, which implied stable development of the local sector, there

was an instable annual growth of final energy consumption in the basic metal.
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It would be valuable to see activity based value added as well. In the below figure value addition of

concerned industrial sectors were given, see Figure 4-4.
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Figure 4-4. Activity based value added during 2008-2017, million AZN

As could be seen from the above chart, value addition of mining industry is significantly larger than other
industrial sector which is related with inclusion of oil and gas production as well. Along other trends, energy

intensity of subsectors were also reviewed which is given in the below Figure 4-5.
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Figure 4-5. Energy intensity per AZN value added in the industrial sectors during 2008-2017, TOE/AZN.
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As could be seen from the above figure, chemical and petrochemical, basic metal and non metallic minerals
are the most energy intensive industries. After making benchmaking analysis, energy saving opportunities

will become obvious in these industries.

Basic metal sector is the most energy intensive sector among the others, mining sector is the least energy

intensive industrial sector in Azerbaijan to its high value addition on account of oil and gas production.

Key final energy products mainly consumed in the industrial sectors of Azerbaijan are electricity, natural
gas, fuel oil, diesel and other oil products. As could be seen from the below chart, the portion of natural
gas and electricity is greater than other types of energy. The review of changes in final energy consumption
as per their types shows that the demand for electricity fell from 2008 to 2010 and again increased from
2011 year till the end of period. Nonetheless, the demand for the natural gas was increasing during the
whole period. This implies that demand for electricity is substituted with natural gas in the concerned

industries which became accessibly during the period in terms processing and heating purposes.
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Figure 4-6. Final energy consumption as per types of energy carriers in the concerned industries, ktoe

The substitution of electricity with natural gas is also evident from the below chart, where the proportion of
major energy types consumption in the concerned industrial sectors in GDP is given. The weight of natural
gas is greater than other energy types in GDP formation. The availability of abundant natural gas deposits

in the country combined with low domestic prices fosters the more gas extraction and consumption.
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Figure 4-7. Proportion of energy products consumed in the concerned industrial sectors in GDP (2008-

2017)

We have also tested the correlation of energy consumption growth rate with growth rate of value added of

the concerned industries, and proved that there is no positive relationship between these two variables.

As could be seen from the below chart final energy consumption growth rate is not dependent on the growth

rate of value added by the concerned sector. This is related with low energy prices in the country.
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Figure 4-8. Value added elasticity of energy demand

- 6.00

- 4.00

- 2.00

- 0.00

- -2.00

46



Growth rate of energy use final energy consumption and GDP during 2008-2018 year period were
calculated separately and dependence of energy demand from the GDP were reviewed. As could be seen
from the above chart energy demand in Azerbaijan is not dependent on the GDP except for 2014 year. This
implies to already tested phenomena which is price elasticity of energy demand. Along with strong
devaluation of AZN in 2015, main energy tariffs were increased during the concerned time period. Negative

impact of the mentioned factors become visible since 2016 year.
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Figure 4-9. GDP elasticity of energy demand

Moreover, the researcher has reviewed the underlying reason for change in the energy demand during the
concerned period, 2008-2017 years. The reasons of change in demand were estimated in terms of activity
effect, structural effect and intensity effect through performing factor (decomposition) analysis
(Bhattacharyya, Understanding and Analysing Energy Demand, 2011). The result of factor (decomposition)

analysis is given in the below table as per activities of industry.
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Industrial o Energy .
activities Activity Structural Intensity Total change Residue,
effect, TOE effect, TOE effect, TOE explained actual Residue
Chemical and
1 | petrochemical
[ISIC 20-21] 243412.4478 141486.3971 -248109.3837 136789.4612 -133,600.0 -270,389.5
2 Basic metal
[ISIC 24] 361469.3661 70391.24277 -418385.6342 13474.97461 -355,800.0 -369,275.0
3 | Mining industry
[ISIC B] 10985.5386 -5174.00848 1751.433463 7562.963586 3,900.0 -3,663.0
Manufacturing
4 [ISIC 10-16;
22; 25-32] 265609.26 236239.3143 -249930.8728 251917.6967 -51,500.0 -303,417.7
Non-metallic
5 | minerals [ISIC
23] 145295.0345 69518.52204 -60134.96503 154678.5915 123,800.0 -30,878.6
6 | Paper and pulp
[ISIC 17-18] 1504.868302 414.8605275 126.7123288 2046.441158 2,500.0
Total 1028276.511 512876.3282 -974682.7099 566470.1288 -410700 977170.1288

Table 4-2. Results of the factor analysis

As could be seen from the above Table, intensity factor played important role in chemical and
petrochemical, basic metal sectors, but activity effect had important role in mining, manufacturing, non-
metallic sectors and paper and pulp industrials sector. In overall, activity effect had more role on the energy
demand during 2008-2017 years. This is related GoA intension to increase contribution of non-oil industrial
sector to overall economy. Serious steps were taken in energy intensity field as well which could be related
with mainly implementation of technical efficiency measures, but also switch to more energy efficient

processes and product mixes.

Energy intensity of concerned industrial subsectors where the activity based value added with constant
2010 PPP value is given in the below figure 4-10. Energy intensity of chemical and petrochemical,
manufacturing basic metal and production of non metallic minerals is more than obvious from the below

chart as well.
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Figure 4-10. Activity based energy intensity, MJ/USD PP2010

Upon having energy intensity data as per industrial activities, it is possible to compare the energy efficiency

indicators pertaining to Azerbaijan with other countries subsequent subsector energy efficiency indicators.

Due to availability of activity based energy intensity indicators for IEA member countries from 2010 through

2017 years, national activity based energy intensity comparison is also taken for the same time period and

compared with other world countries.
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Figure 4-11. Energy intensity in chemical and petrochemical industry, 2010-2017

Comparison is made with Belgium, Finland, France, Germany, Japan, Korea, Poland, US, Belarus and

Azerbaijan. Having a glance at above figure where the energy intensity indicator of Azerbaijan is compared

with the same indicators for the various world countries for chemical and petrochemical industrial sectors,

we observe extremely high energy consumption per unit of value added in this industrial sector in Azerbaijan

from 2010 through 2015 years. This is mostly related with cheap energy prices in the country, which does
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not stimulate industrial incumbents to take energy efficiency measures at all. But the government has
changed its policy on this regard since 2016, started to intervene on this point and made pressures over
the industrial sectors to take relevant energy efficiency measures which of course had serious impact in
reduction of energy consumption in these sectors, as could be seen from the below figure. Energy intensity
seriously dropped since 2016 years related with economic crises started in 2015 years. This is also
associated with ceasing operation for those processes that are high energy intensive and do not recover
their costs. In the situation where the enterprises do not operate at their full capacity, being operated only
non energy intensive processes and manufacturing, does not provide real picture on the energy intensity
of the relevant subsector at all. To this end, 2010 -2014 years energy intensity could be taken for
benchmarking purposes which shows real picture of energy intensity in the country. According to the
comparison of figure pertaining Azerbaijan we found out that there is 50% energy saving opportunity in this
subsector of the industry. Adoption of energy management systems in this sector can yield about 50%

energy saving.
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Figure 4-12. Per value added energy intensity of basic metal industry

As could be seen from the above Figure 4-12, where the comparison of energy intensity indicators during
2010-2014 of basic metal subsector in Azerbaijan given, we can conclude that this subsector is quite

energy efficient and adoption of energy management systems here will not yield much saving here.

Manufacturing sector of Azerbaijan is also energy efficient due to employment of high energy efficient

technologies as could be seen from the figure 4-13.
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Figure 4-13.Per value added energy intensity of manufacturing sector
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Figure 4-14.Per value added energy intensity of mining sector

As mentioned above, mining sector of Azerbaijan is extremely energy efficient due to inclusion of oil and

gas production into the value addition of this subsector.
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Figure 4-15. Per value added energy intensity in non metallic minerals
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Figure 4-16. Energy intensity of paper and pulp industry

Comparison of energy intensity indicators of paper and pulp and non metallic minerals subsectors with
world countries relevant indicators does not show existence of much energy saving opportunity in these

subsectors of Azerbaijan.

From the concerned industrial subsectors, it is found that there is significant amount of energy saving
opportunity in chemical and petrochemical industry of Azerbaijan. Adoption of energy management system

in this industrial subsector can yield about 50% savings of the present final energy consumption.
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5. Discussion and Conclusion
5.1 Introduction
This final chapter presents conclusions of the main findings obtained in the Chapter 4 through the analysis
of qualitative and quantitative information. Based of which research questions established for this paper is

answered in the course of development of this study.
Major research questions for this study are:

What is the effective policy path to energy efficiency in the energy intensive industrial sectors of

Azerbaijan?
Minor research questions are:

To what extent the regulatory authorities can facilitate and support adoption of energy management
systems?

To what extent government mandatory regulation may reach effective adoption and bring the
expected benefits?

What is the energy saving potential of the concerned energy intensive sectors of Azerbaijan?

What are the key factors affecting energy demand in the concerned industrials sector?

Moreover this chapter will discuss implications of this study to theory, practice and indicate limitations of

this study including recommendations for future research.

5.2 Summary of Findings and Conclusions

Serious barriers exists to energy efficiency in the local market today. Energy is cheap and accessible due
to abundancy oil and gas resources in the country, see Annex 9. Large industrial organizations are state
owned enterprises which receive subsidies from the Government due to their low or no profitability
(Administration, 06.12.2016). In this context, there is no motivation to voluntary engagement to EnMS as
per the interview results with the executives from accreditation organization, see Annex 7. Accordingly,
Government intervention is seen as necessary to regulate the process.

EE law has been drafted and submitted to adoption of GoA (Draft Law of Azerbaijan Republic on Efficient
Use of Energy Resources and Energy Efficiency, 2018). It is almost at the final stage of its adoption. But
due to differences to introduction of EnMS as mandatory between the energy policy making institution which
is Ministry of Energy and industry policy making institution which is Ministry of Economy, Ministry of Energy
's related proposals do not find its approval at government level and accordingly causes significant delays
in moving forward with development of action plans and measures in this direction. Ministry of Economy is
protective towards the industrial organizations operating in the country as being aware of challenges faced

by the local industrial sector today, and realize the need for additional investment and additional challenges
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to reach energy efficiency in the country in the existing condition of the market. On the other hand, Ministry
of Energy bears commitment to make energy efficiency measures be implemented countrywide to reach
committed climate change goals and objectives. Ministry of Energy is closely cooperating with international
organization in this direction and receive their support in development of national energy efficiency action
plans for Azerbaijan.

Bearing in mind existing differences between the key policy making institutions and challenges faced by
the industrial organizations after analyzing existing situation in the local market, the concept for adoption of
EnMS by GoA should be fostered so that it caused no challenge for industrial incumbents but be supportive
and motivating enough to facilitate the transition period and become attractive not only for large energy
intensive organizations but also for the SMEs as well. A conceptual model has been worked out by the
researcher for introduction of energy management program for the energy intensive organizations in the
country which would serve as policy pathway for Azerbaijan, see Annex 14. With this model, the researcher
answered the key research question in this paper which is” What is the effective policy path to energy
efficiency in the energy intensive industrial sectors of Azerbaijan?”. The small survey results, performed by
the researcher that discloses preference and need of the incumbents. Furthermore, the review of world
countries practices with similar industrial concerns that had applied measures with high impact provides
serious ground for the researcher to assume effectiveness of the proposed policy pathway by the
researcher in this study. A range of policy measures can produce greater industry energy efficiency gains
as per the IEA Efficient World Strategy Outlook (IEA, Energy Efficiency 2018 , 2018). The effective policy

pathway proposed by the researcher is as follow:

PRESCRIPTIVE POLICY:

Norms and standards.

1. Adopt Energy Efficiency Law, mandate energy audit for every 4 years interval;

2. Issue normative legal acts by the Cabinet of Ministers stipulating requirement of holding energy audits
and employment of energy managers for the organizations with 1000 TOE annual energy consumption;
Align Azerishq JSC, key electric utility company into the process where they can perform walk through
audits for big industrial organizations free of charge where the scope of audit includes objects of large
energy uses: big motors, boiler houses, etc.; Authorize Azerishiq JSC energy audit team be equipped with
energy saving measurement tools and provide measurements in the areas where the energy saving with
approximate quantities are seen.

3. Issue rule of conducting control over the organizations for holding energy audits where the requirements
for the competence for internal and external auditors, their certification, the rule of holding energy audits,
the rule of certification of energy managers every four year shall be prescribed. Its control shall be

implemented by AERA (http://www.aera.gov.az/az/, n.d.); Identify minimum competence and capacity
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requirements for energy auditors including EE measuring tool kits as well — List of tool kits is given in the
Annex 9.

4. Initiate mandatory application of ENMS after 4 year period.

5.Establish minimum energy efficiency standards for the equipment and devices.

Initiate voluntary energy efficiency agreements between small and medium size enterprises and
Ministry of Energy. Definition of small and medium size organizations is given in the Annex 10. Within this
agreements, GoA shall propose different packages as per preferences of the small and medium size

industrial organizations.

Small and medium size industrial organizations

* Commitment to reduce energy by certain amount. Easy access to energy
efficiency fund. Tax rebate and free of charge energy manager trainings and
certification.

Package 1

Target audience is enterprises with
high production costs

PaCkage 2. * CO2 trading and giving access to EE fund to generate more CO2 reduction to

- . . stay environmental friendly, labelling as green organization upon reaching
TargEt ?Udlence IS e_nvu_‘onmental certain threshold in comparison with established base year figures.
friendly organizations.

* Green labelling, reputation and international certification.

Package 3.

Target audience is those organizations
which trade goods internationally

Figure 5-1. Energy Efficiency packages for small and medium size industrial organizations

ECONOMIC:

Prescriptive policies are effective if it is combined with economic/financial incentives.

Energy Efficiency Fund — Establishment of energy efficiency fund and easy accessibility by incumbents will
generate expected stimulus to implementing energy efficiency measures.

Tax credits/Tax reduction/Tax on inefficient appliances/Acceleration of Depreciation. Establish mechanisms

for application.
Grants /Subsidies/Soft loans. Define level of subsidies and grants for holding energy audits, training and

benchmarking activities.
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INFORMATION:

Promotion. Promotion of energy efficiency projects, EE fund, external energy audit services, certified
energy managers. Promotion of voluntary application of EnMS,

Labelling. Labeling the organizations that holds energy audit services and implements defined energy
saving projects as green. Recognize them as environmentally friendly organizations. Work with Ministry of
Ecology and exempt them from their periodic inspections.

Networking: Establish network of energy efficiency through use of social media, dedicated websites, provide
case studies of other countries in this field. Discuss difficulties and barriers of organizations and provide
way how to overcome it. Provide online calculators for energy efficiency.

Technical assistance. Technical assistance could be sought from international donor organizations in the
field of supporting organizations with technical, economic and managerial support. Technical support:
Provide guideline in tracking, metering energy throughout the organization. Provide technical knowledge
how to calculate energy consumption for relevant fields.

Start growing energy managers at the universities at graduate and post graduate level of education.
Economic support: Provide easy guidance how to prepare cost-benefit analysis for projects that need
external financing. How to calculate energy efficiency and establish baseline.

Managerial support; Leadership, ownership, team building and team working, and aligning employees

around the ENMS. Develop Guidelines and Handbooks for energy auditors, energy managers.

Having all the economic and information support does seems feasible within the short time period for
implementation by the Government of Azerbaijan considering existing pace of the key policy making
institutions and existing constraints of them in terms of need for capacity building and development. On the
other hand knowing that voluntary policies yield high commitments, the researcher proposes offering policy
packages for industrial incumbents for optional selection of industrial incumbents as per their needs as
immediate action shortly after the adoption of energy efficiency law for the large energy intensive
organizations. The whole concept of adopting effective energy management program is given in the Annex
14,
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Energy intensive industrial organizations

annual energy consumption>1000TOE

*PRESCRIPTIVE: Mandatory energy audit and mandatory energy manager (if annual energy consumption>1000
TOE) and or
y applicatien of mini energy efficiency standards for the equipment and devices

Package 1

Target audience is enterprises with -
= - *ECONOMIC: Tax rebate, provide priority access to EE fund.
high prod uction costs «INFORMATIVE: Free of charge energy manager trainings and/or energy audit services;

Pa cka e 2 *PRESCRIPTIVE: Mandatory energy audit and mandatory energy manager (if annual consumption>1000 TOE) and or
g 2 Mandatory application of minimum energy efficiency standards for the equipment and devices

Ta rget da ud |e nce is (=] nVi ronme nta I *ECONOMIC: CO2 trading and giving access to EE fund to generate more CO2 reduction to stay environmental friendly,

*INFORMATIVE: Labelling as green organization upon reaching certain threshold in comparison with established base year

friendly organizations. figures,

PRESCRIPTIVE: Mandatory energy audit and y energy (if annual ion>1000 TOE)
and or
y application of minil energy efficiency standards for the equipment and devices

Package 3.

Target audience is those organizations |ENE—G—_—
Wthh trade goods internationa”y *[NFORMATIVE: Green labelling, reputation and International certification

Figure 5-2. Energy efficiency policy packages for energy intensive industrial organizations

The research questions “To what extent the regulatory authorities can facilitate and support to adoption of
energy management systems?” is answered with the interview answers [6,7,12] by the executive official
of key policy making institution. The key policy making institution is in need for capacity building and
development for establishing EnMP with due support and incentives to the whole process. Due to
Government commitment in this area, and intensive collaboration with EU Energy Charter, they will receive
intensive support to fill this gap and facilitate the whole adoption process.

The research question “To what extent government mandatory regulation may reach effective adoption and
bring the expected benefits?” is answered with the interview question [11]. As it become clear from the
interviews with the executives of the accreditation companies in Azerbaijan, interest to energy efficiency is
very low having the cheap energy prices and accessible energy and with no Government intervention today.
Government intervention is paramount to regulate the market and achieve the expected outcome. As per
the analysis of IEA, mandatory energy efficiency policies covered over 35% of global industrial energy use
(IEA, Energy Efficiency Outlook, Analysis and Outlooks to 2040, 2018). This is where the Azerbaijan has
to launch an energy efficiency program to be supported with range of other policies. Mandatory energy
audit shall become a bridge to energy management systems in Azerbaijan. It would generate strong
commitment before the industrial incumbents, if it is supported with the other polices and if existing gap in

terms of capacity building and development is filled in the local market in the relevant field.
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The research question "What is the energy saving potential of the concerned energy intensive sectors of
Azerbaijan?” is answered through the quantitative analysis of energy saving opportunity of national
industrial sectors and be benchmarked with other countries. It become clear that there is significant energy

saving opportunity in the chemical and petrochemical industry of Azerbaijan, about 70 kTOE annually.

The research question “What are the key factors affecting energy demand in the concerned industrial
sector?” is answered using the Laspeyres decomposition method. As a result of analysis we find out that
activity effect had great role in increase of energy demand during the period of 2008-2017 years in the
concerned industrial sectors of Azerbaijan. The role of intensity effect worth noting as well in the change of

energy demand as well.

5.2  Implications for the theory

This research develops a model of policy pathway for introduction of energy management systems
effectively in the industrial sector of Azerbaijan that would achieve significant support and commitment of
industrial incumbents and their commitment and contribution into the process. The model provides optional
selection of energy efficiency packages as per preference of large, small and medium size industrial
organizations considering their preference: cost sensitive, environmental friendly and international trade
oriented. Industrial incumbents will become committed to their selection as per their preferences and in this
case the level of commitment will be higher than otherwise provided policy pathway. This model could be
developed and refined further through more exploratory study in terms of increasing the number of bundled

packages on the base of additional research for classification of industrial incumbents.

5.3 Implications for the practice

Based on these findings of this research, implications for practice are summarized as follows;

e Industrial organizations will gain an opportunity to benefit from of this program and stay committed
to their obligations.

o Moreover, the process will allow industrial organizations not only decrease energy costs. The
process itself shall yield resource efficiency and process improvement.

o The suggested model will serve to enhance the coordination among key policy making institutions
as well in terms of introduction of EnMP and achieve support by the GoA.

e Ministry of Energy will be able to establish energy management program based on the proposed
conceptual model.

e The proposed concept as whole has great practical importance in terms introduction of energy

management policy by the Government of Azerbaijan.
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5.4 Future research

The purpose of this study is to define the most effective energy policy pathway for introduction of energy
management system in the industrial sector of Azerbaijan. The purpose of this study is to eliminate existing
differences between the key policy making institutions in the country for introduction of energy management
and propose the most effective policy path that would satisfy expectations of key stakeholders and achieve
high commitment of the industrial organizations. The challenges faced throughout the development of this
paper and with the aim to eliminate them for future research purposes and upgrade the quality of this

research, followings are recommended:

In the light of faced challenges during the primary data collection process with industrial organizations,
where the respondents expressed their difficulty for filling the questionnaire due to less knowledge about
the EnMS and their hesitation about the sharing any relevant information even the information requested
was quite general and not quantitative, Ministry of Energy is recommended to immediately starts promotion
of EnMS in the country with the help of relevant guidelines and information brochure and take measures

towards the raising awareness towards the EnMS. Here role of dedicated social media is also appreciated.

Moreover, Ministry of Energy is also recommended to facilitate elaboration of benchmarking data for the

different industrial activities within the EnMP.

Although collected primary data derived from the key stakeholders through the survey within this study was
to identify their key expectations and drivers to adopt EnMS, the primary data about the content of the
proposed policy packages which were compiled based on the best world practices, could be studied further

with the local industrial incumbents in future.

Moreover, it is recommended to extend the boundaries of this study for future research in terms of
identification of the most effective energy saving measures in different industrial sectors of Azerbaijan as

well and propose high risky and less risky ones in terms of achieving best results.
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Annex 1. Skill profile for energy project/Program Management

(ritical Work Functions and Key Activities — Energy Project/Program Management

Skill Profile for Energy Project/
Program Management

Critical Work Functions Key Activities
A Al R L] A AS A6 L
Manage people Provide mentarship | Fulfill staffing (Coordinate Conduct project/ Perform problem | Supervise, delegate | Manage
&training needs stakehalders program Support | solve/canflict tasks, evaluate third
{vendors, clients, resolution performance parties
departments) perperformance
B. B B2 B3 B4 BS Be
Manage budgets Achievestaffing, | Manage project Forecast resaurce & | Perform regular Evaluate Prapare & manage
resaurce & schedule budget impact program/ praject | effectiveness third party
equipment cost analyses of project/program | contracts
management
C Q Q G 4 €] ] a
Develop &implement | Establish scope Establish project Identify potential | Wite & present State professional | Coordinate Facilitate project
proposals of workschedule | goals, criteria, & opportunities proposals qualifications Stakeholders implementation
&budget (define | deliverables for propasal (vendors, clients,
exclusions) departments)
D. o1 02 D3 D4 Ds D6
Educate &Train Vendor education | Pursue professional | Train clients on Conduct outreach& | Mentor direct Regularly assess &
& information development/ installations/ advocacy reports and implement needed
exchange about licensure & systems forenergy colleagues training
technologies certifications conservation
E B B2 B3 E4 Es E6
Direct research, Walkthroughand | Perform energy Generateenergy | Conduct climate Assess building Perform utility data
analysis &assessment | visually assess sites | calculations/ conservation analysis operations using analysis
(facilities/energy | madeling measures data logger
systems)
2 F1 f2 B3 23 fs
Coordinate external Research public Organize Coordinate Leverage tax Synchranize
funding & incentives | policy constraints | available local & gavernment incentives third party bank
and opportunities | utility rebates & resources and financing
incentives funding
Gl @ 63 G4 G5 66 a7
Communicate Track &document | Perform intemal & | Facilitate Market & promote | Ensure consistent | Build professional | Manage and
work external Reporting | communication senvices and messagingta relationships document team
among stake programs (internal | clients and the (internal & meetings and
holders & external) public external) actions,
H HI H2 H3 H4 Hs
Meet regulation Assure quality Promate safety Develop standards | Adhere to Promote awareness
policies, codes & control awareness & policies as professional of regulations,
standards (internal needed ethics & company | policies, and
& extemnal) expectations standards among
stakehalders
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Summary of Skill Rankings by Critical Work Function

Skills associated with each critical work function are listed in order of priority,
based on the average scores given by the SMEs who participated in the focus
group process. Detailed charts of these skill rankings are provided in Appendix A.

{o00e 2 Skills Rankings by Critical Work Function — Energy Project/Program Management

13. Recognize employees’ performance

2.Technical expertise

A: Manage People 4. Technology knowledge 13. Metering experience

1. Communication skills: presentation and writing 5. Cost analysis 14. Ability to use and maintain equipment
2. Technical competence 6. Team coordination skills F: Coordinate External Funding and Incentives
3. Motivate people 7. Strateqic thinking 1. Knowladge of funding programs

4. Leadership 8. Resource needs 2. Communication

5. Delegation 9. Creative thinking 3. Rapport with external parties

6. Organizational skills 10. Prasentation skills 4. Financial acumen

7. Self-starter, self-motivated 11. Sales ability 5. Spreadshaet skills

8. Time management (prioritize effectively) 12. Stakeholder coordination skills 6. Knowledge of cument energy code

9, Conflict resolution 13. Research 7. Math skills

10. Team building skills 14. Interviewing skills (3s proposer) 8. Organization skills

11. Ability to provide constructive feedback D: Educate and Train 9. Negatiation skills

12. Understanding personal work styles 1. Communication 10. Technical writing skills

11. Knowledge of policy context

14. People sense 3. Ability to identify staff skill needs G: Communicate

15. Strategic thinking 4. Education resources andtools 1. Ability to build and foster relationships
16. Accessibility (apen door policy) 5. Presentation 2. Customer outreach

17. Ability to identify staffing and skill gaps 6. Organizational development 3. Listening skills

18. Counsel and advise 7. Track technology trends 4. Technical writing

19. Abiliy to estimate hours ta perform tasks 8. Educational strategles 5. Email skill

B: Manage Budgets | | o.vendorrelations 6. Phone skills

1. Bxcel spreadsheet 10. Provide feedback to employees 7. Presentation skills

2. Technical competencies about the work 11. Coordination skills 8. Negotiation skills

3. Communicating and documenting budgets 12. Multicultural understanding 9. Organizational skills

4. Estimating costs 13. Post-training assessment mm&mm“”
5. Strategies to stay within budgets E: Research, Analyze and Assess 1. Knowledge of codes

6. Estimating hours 1. Technical knowledge 2 Knowledge of regulations

7. Matching employee skills to task 2. Analytical skills 3. Knowledge ofstandards

8. Math skills 3. Building systems technical knowledge 4 Anabsis and nterpretation

9. Basic accounting skills 4. Specialize software skills 5 Researchshils

MRy ki Renthyoais Silonbalnincls 6. Integrate Info design/documentation
11. Undarstanding 3rd party capabilities 6. Math skills 7. Communication

12. Market analysis 7. Spreadsheet skills & Negotiation skl

13. Comparative analysis | | 8 Plan reading/understanding o, Understanding ofndustry best

C Develop and Implement Proposals | 9. Brainstorming skills practices benchmarking

1. Technical writing skills || 10.Communication 10. Presentation skills

2. Systems knowledge 1. Economic analysis (LCCA) 11. Comective action

3. Concept development

12. Data management skills

12. Post-mortem training {lessons learned)

Source. Skill profiles for energy management occupations, Energy project /Program management and
commercial building energy analysis. Including: The Use of industry defined skill sets to assess energy
curriculum and programs& development and application of Core Skills Analysis Tool (CSAT), June 2014
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Annex 2. Energy saving effect on profit

20% Energy Savings

Table shows revised profit value

Original Energy Cost % of Total Operating Cost
Profit
Margin 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
1% 1.2% 1.4% 1.6% 1.8%  2.0% 2.2% 24%  2.6% 2.9% 3.1%
2% 2.2% 2.4% 2.6% 2.8%  3.0% 32% 34%  37% 3.9% 4.1%
3% 3.2% 3.4% 3.6% 3.8%  4.0% 4.3% 4.5%  4.7% 4.9% 5.1%
5% 5.2% 5.4% 5.6% 58%  61%  6.3% 6.5%  6.7% 6.9% 7.1%
10% 102%  104% 10.7% 109% 11.1% 11.3% 11.6% 11.8% 12.0% 12.2%
20% 202%  205% 207% 21.0% 21.2% 21.5% 21.7% 22.0% 222% 224%
30% 30.3%  30.5% 30.8% 31.0% 31.3% 31.6% 31.8% 321% 324% 32.7%

Table 0-1. Energy Saving Effect on profit. (Turner, 2013)
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Annex 3. Formulas for growth rates, energy elasticities and energy intensities

Indicator

Formula

Parameter description

Year-on-year growth a = {E1 — F,)/F,

rate

Annual average
growth rate over
a period

Demand elasticities

Er: = Ero(1 + ag) S

o i 14(T1 TO}_l
¢ FErg

__ [AEC/EC)
AR

Energy intensity (for EI, — %

a single energy)

Energy intensity in
case of
aggregated fuels

El, = _2:,1 =

Where a = annual growth in demand,
Eq 1 = energy consumption in year ¢ + 1
and E;, = energy demand in year ¢
Where Ey; = energy demand in period 71
and Fpy = energy demand in period 70,
a, = annual growth rate

Where t is a period given EC is energy
consumption 7 is the driving variable of
energy consumption such as GDP, value-
added, price, income etc. A is the change
in the variable

El, = energy intensity for vear ¢, E; = energy
consumption in year ¢ and I, = value of
the driving variable (say GDP or value
added)

Where E;, = energy consumption of ith type
of fuel in vear ¢

Source: (C.Bhattacharyya S. , Understanding and Analysing Energy Demand, 2011)
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Annex 4. Key stakeholders

Key institutions for application of energy management systems in industrial sector of Azerbaijan are:

Ministry of Energy is engaged in preparation of fuel and energy balance for the country, performs
supervision over utilization of energy resources efficiently, execution of state programs for perspective
development of energy sector in Azerbaijan, pursue energy policy, develops relevant energy laws, policies,
regulatory and normative acts, technical designs for energy connections, utilization and, proposes
amendments to them as per the prospective progress of the sector, issues licenses for energy producers,
promotes development of renewable energy sources, and executes government commitments for climate
changes through development of renewable energy sources, energy efficiency and other relevant functions

in energy sector.

Presently, Ministry of Energy of Azerbaijan Republic implements a lot of projects with significant importance
for the prospective development of energy sector and with the aim to fill the need for and fill the existing
gaps in the legislative and normative documents. Existing energy laws, regulatory and normative acts and
documents do not meet the present and prospective development of energy sector, do not provide basis
for grid connection from renewable energy sources, do not support energy trading relations for households,
commercial entities from renewable energy sources, do not support formulation of energy markets and

relations of market players and so on. The followings are key works implemented by MoE presently.

Energy Efficiency law has been developed and in the process of approval by relevant government entities.
It includes principles of the state policy in the field of the efficient use of energy resources and energy
efficiency, the purpose and directions of state policy in the field of efficient use of energy resources and
energy efficiency, the public administration and control in the field of the efficient use of energy resources
and energy efficiency, the national targets and actions plans, the energy audit, energy management
systems and energy manager, the energy services, the billing for the consumed energy and the consumers
awareness, the energy efficiency in the power generation, transmission, distribution and supply, the
economic and financial mechanisms for the efficient use of energy resources and the promotion of energy
efficiency (Draft Law of Azerbaijan Republic on Efficient Use of Energy Resources and Energy Efficiency,
2018).

Law on Renewable energy is under the development as well with due consideration and development of
of power purchase agreements, connection agreement, renewable energy auction rules and auction caps.
Scope of the law includes the legislative framework for the promotion of utilizing renewable energy sources
for generating electrical energy; the objectives and targets for the contribution of electric energy from
renewable energy sources in gross final consumption of energy; the economic and organizational measures
for use the electric energy generated from renewable energy sources and implementing the support

schemes; the rules for integrating renewable energy sources into the national electricity market; the rules
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for access of renewable energy sources to the national electricity networks, including network connection
and network operation; the sources of finance for supporting the electric energy generated from renewable
energy sources and the financial-economic mechanism of the support as per Draft Renewable Energy Law
(Draft Law of the Republic of Azerbaijan on Generation of electrical Energy from Renewable Energy

Sources , 2019). It will consider feed-in tariffs for renewables.

Development of lon term energy strategy until 2050 years is on process with due consideration of
development of long term energy strategy, identification, analysis and ranking of the strategic options;

reporting on selection of strategic options, identification of strategic goals and specific targets

Recently, guideline for energy efficiency has been developed for heavy industry and machine building
sectors in close cooperation with Ministry of Energy and Azerishiq JSC, the electricity utility company in

Azerbaijan (http://minenergy.gov.az, n.d.).

Azerbaijan Energy Regulatory Agency under the Ministry of Energy (AERA) was established on December
22, 2017 as per the Presidential Decree to perform functions of tariff formulation and investment promotion
in energy sector, develops energy price policies, analyzes electricity tariffs subject to state regulation’,
performs controls for compliancy with energy rules in energy intensive industrial enterprises, formulates
and promotes energy efficiency measures, and promotes electricity generation diversification, and relevant
investment promotion, issues the permits for approving the third-party access of new facilities to the

electricity grid and natural gas lines (http://www.aera.gov.az/az/, n.d.).

Ministry of Economy is engaged in performing economic and industrial policy in the country. It prepares and
implements social and economic development programs; proposes and supervises economic reforms,
formulates and executes tariff policy, approves investment proposals and promotes export policy, involves
in implementation of state investment programs, performs supervision over industrial sector and prepares
and implements proposals for development of industry in Azerbaijan and other relevant function

(https://www.economy.gov.az/, n.d.).

Azerbaijan Standardization Institute, AZSTAND was established on April 17 2017 with the Presidential
Decree No0.1234 as national standardization body of Azerbaijan Republic (http://www.azstand.gov.az/,
n.d.). Key functions of the organization are as follows: develop and publish state standards, specifications,
field work standards, national classifications and standards catalogues; dissemination of national and
international standards, respecting copyrights and control copyrights protection in the territory of Azerbaijan
in accordance with ISO POCOSA; Management of the state fund of normative documents on
standardization; Development and control execution of annual work plans for standardization considering

offers of state bodies, private sector and interests of consumers (https://www.iso.org, n.d.). There is no

' Electricity tariffs subject to state regulation: generation, wholesale, transmission, retail, and import & export.
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locally developed energy management standards due to lack of the relevant state policy on mandatory

application of energy management systems, and or incentivized mechanisms for application of energy

management systems.

Accreditation of ISO managements standards is being implemented by TSE Turkish Standards Institute,

Bureau Veritas having representative offices in Baku, Azerbaijan.

Annex 5. Proportion of aggregated value added of industrial sector in GDP

Values

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

Total value
added of
industrial
sector, million
AZN

23574.0

17510.2

21942.2

28010.7

27040.4

26441.7

24169.4

17912.4

22398.0

28087.2

Gross
Domestic
Product,
million AZN

40137.20

35601.50

42465.00

52082.00

54743.70

58182.00

59014.10

54380.00

60425.20

70337.80

Proportion of
gross industrial
value added in
GDP

59%

49%

52%

54%

49%

45%

41%

33%

37%

40%
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Annex 6. Interview with Alasgar Hasanov,
Head of Energy efficiency and Ecology Department, Ministry of Energy

(+994 50) 672 66 31

Email: alasgar.hasanov@minenergy.gov.az

1. What is the present direction of GoA in terms of energy efficiency and efficiency management
policy? Where we are now with adoption of energy efficiency law?

Energy efficiency law is in final review process by the Presidential administration presently. We receive
some comments from them and try to respond them on timely basis. There were some disagreement with
indication of thresholds identified for the mandatory adoption of energy audits and energy managers, to this
end, those thresholds are removed from the law but they will certainly be included into the regulatory acts
issued by Cabinet of Ministers which will follow upon adoption of the law. MoE will formulate the EnMP
shortly after adoption of law. In general, a law adoption process here in Azerbaijan itself is time consuming
process as it passes through review of several organizations and we hope that it will be submitted to
Presidential signature soon.

2. What are the key challenges in pursuing of energy management policy today? Why so much
delay with this law? Is there any serious issues with adoption process?

It should be noted that government is well aware of the today's challenges lived by the local industrial
organizations. They are:

-lower profitability of the industrial organizations

a.
b. -low access to energy efficiency related investments

c. -lower awareness of industrial sector

d. -lack of local capacity

e. -lower competitiveness of produced industrial products

f. -lack of promotion, support and incentives by the Government
g. -lower energy prices

Government on one side does not want to complicate the situation for them as GoA is interested in growth
of non oil sector in the country and pursuing dedicated policy for involving foreign investment in Azerbaijan.
And on other hand, we realize importance of energy efficiency measures today in order to reap the benefits
in the near future. This is somehow challenging situation today but we will overcome it gradually.

3. Inthe draft energy efficiency law it is indicated the enterprise with annual 1000 ton oil equivalent
has to employ mandatory energy managers and hold mandatory energy audits for the
enterprises? How did Ministry determine this threshold what criteria does it rely one?

Actually it has been removed from the energy efficiency law but we plan to include this threshold
in the regulatory acts to be issued following adoption of energy efficiency laws. This threshold has
been developed based on the review of the practice of the world countries advanced in this
direction.
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4. Do you think that we have energy managers and energy auditors with necessary competencies?
How are you going to grow them?

This point is one of the challenges before us. We need to work intensively on this direction. As you know
that there are technical specialists in the organizations which is supervised by the technical directors and
or chief engineers. They supervise all the technical issues in the organizations and even | would say that
some efficiency measure are being implemented by the organizations today but not in systematic manner
and limited to current operations like as switching off unnecessary motors and switching off lights, etc . But
unfortunately these measures are not forward looking and usually restricted in controlling existing
operational activities to avoid unnecessary energy consumption. There is no planned investments for
energy management purposes. On the other hand, decisions to be made on medium size and big
investments are risk taking activity, feasibility study for the project need to be carried out. Of course, this
is one of the priority before us, we plan to work with several institutions including universities as well.

As to energy auditors, the same is applicable for energy auditors as well. Growing and certifying them are
the one of the key targets before us.

5. Energy efficiency law shows that you have to attest the energy manager for the mandatory
energy management programs for in the industrial organization? Does the Ministry has the
already formulated the criteria for attesting energy managers? Does the Ministry has the capacity
to lead the process?

Another work to do, which is also the requirement of the energy efficiency law is to attest the energy
managers. MOE is going to hold dedicated trainings and at the end of the process, to grant certificates
based of which they will be able operate as certified energy managers in the industrial organizations. In
the initial stage, this will be recognized within the country, but we will work over the recognition of
mentioned certificates in the world countries.  Capacity of Ministry of Energy is limited in this direction
but we will receive support of local and international organizations.

Have you studied local market in this specialization? Preliminary analysis shows that there is limited
capacity locally but market needs to be matured in order to grow. With adoption of energy efficiency law,
the process will start.

6. How are you going to verify and track the energy efficiency amount achieved by the target
organizations with mandatory energy managers?

There is no worked out mechanisms in this direction yet, but of course, this will be one of the questions
need to be covered by MOE in the implementation stage of this law.

7. How are going to make it attractive enough for the target audience for eg., industrials sector of
Azerbaijan?

GoA is going to develop EnMP which will drive, incentivize, support the implementation process.
Establishment of energy efficiency fund is also in the list but we are reviewing the sources of energy
efficiency fund.

8. What do you thing how long the process is going to last from now on? What will be the following
step by Ministry of Energy as key energy policy administering authority?

The law is passing its last stage of approval. From now on, the most probably 0.5 year. Upon
adoption of the law, required legislation and other regulatory acts shall be developed. We realize
that market needs to grow. We also live challenge of dilemma mandatory energy audits and
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mandatory energy managers. Since it is the new concept for the local market, we will have to
grow together with market until we are ready to apply the whole concept.

9. What is your key priority in adoption of EnMS by industrial organizations for GoA today?

To bring less concern to industrial sectors but achieve maximum output in this field. Maximum
support, intensive trainings will facilitate the adoption process.

10. How GoA is going to settle the dilemma of energy management systems or energy audit?

As mentioned above, key challenge before us is to grow the market to adoption process. Serious
efforts shall be required to make it done. Local market needs maturing to adoption of the energy
management systems in full concept. Until that time mandatory energy audits shall play a role of
bridge to energy management and market will become mature in the process of implementing

energy audits. To this end, action plans shall be developed and be implemented in step by step.

11. To what extent government mandatory regulation may reach effective adoption and bring the
expected benefits?

World countries which were successful in mass implementation of EnMS already passed this pathway and
is reaping the benefits of their efforts. We are new beginners in this road and we will grow with the process.
Advantages of this management systems will attract attention of industrial organizations quickly which are;

Direct economic return, cost competitiveness, energy security and environmental compliance with reduction
of CO2 emissions.

12. And the last question. How are you going to support energy management systems? Do you have any

planning on this point?

We continue working with Energy Charter on this direction and is going to develop National Energy
Efficiency action plan. We are reviewing various supporting mechanisms. Establishment of energy

efficiency fund is among them. Source of fund is being determined. That's all.

Thank you Alasgar muallim!

73



Annex 7. Interview with Jalal Guliyev, auditor
jalal.quliyev@bureauveritas.com.az

(+994 50) 250 31 21

1. Do you have clients who express interest to ISO 50001, the energy management systems? Where does
this interest come from? Is it a requirement of head office or international clients or company’s own interest
to adopt EnMS through realizing its benefits.

-There is very low interest to EnMS presently in the country, just 3 of our clients in total expressed interest
adoption of EnMS. All three of them are energy intensive organizations. Their interest to this managements
systems come from both, the requirement from head office and also voluntary engagement through
realizing its benefits.

2. Is any of them already certified? What were their challenges in adoption process.

Yes, one of them is already certified and we even visited them once for holding audit. The process itself is
very challenging it requires active work by the organizations. The key challenge the companies face today
is associated with lack of technical skills in the relevant field. This management systems require more
technical skills and holding intensive measurements and energy audits. Due to lack of technical skills, main
challenge arise with calculation of energy saving amount in the identified measures. And we work with
clients on this direction.

3. What is the reason of so low interest? Do you carry out any works in the direction of awareness of top
managers of this managements systems and their benefits from the engagements. and dissemination of
relevant information,

Of course, we promote this EnMS in the companies in the face-to-face meeting, distribute information
bulletins on this management systems. The low interest is mostly related with lack of government policy,
promotion, incentives and support in this field. We usually explain quick and direct return of this
management systems, but majority of top managers found adoption process very challenging. They need
more support.

Interview with Giilhan YUZEREROGLU, representative executive

asurmen@tse.org.tr
+9945040617111

1. Do you have clients who express interest to ISO 50001, the energy management systems? Where does
this interest come from? Is it a requirement of head office or international clients or company’s own interest
to adopt EnMS through realizing its benefits.

- Interest to this management system has increased recently but not in mass amount. The interest is mainly
related with change initiates in the organizations and drag the production costs to down by the companies
themselves to become cost competitive. All of them are industrial energy intensive organizations. Thanks,

2. Is any of them already certified? What were their challenges in adoption process.
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Yes, in total 2 % of our clients are already certified with EnMS as of today. But we work intensively to our
clients to alleviate outstanding issues before them so that they became certified as well. The key challenge
arises with tracking of energy flow within the organization. We work with them in this field mainly. This is
the common issue that we face in Turkey as well.

3. What is the reason of so low interest? Do you carry out any works in the direction of awareness of top
managers of this managements systems and their benefits from the engagements and dissemination of
relevant information,

| would say that low interest is mainly associated with low awareness level of the benefits of this
management system. We usually hold face to face meetings with our potential clients, provide relevant
information. We do whatever is necessary from our side. But certainly there should promotion from the
upper level, GoA should intervene and promote this management systems, motivate industrial
organizations as a key target audience. At that point we are ready to facilitate adoption process.

4. How do you found quality of assigned energy managers? Are they competent enough to drive the
adoption process?

Of course, the employees that are assigned to energy manager position are either too technical and or just
managers. The right energy manger should have both skills. This is one of the areas that we see the need
for capacity development.
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Annex 8. Legal Framework

Adoption of energy managements systems in energy intensive industrial sectors and efficient utilization of

energy resources are mainly based on the following legal framework in Azerbaijan:

Law on Utilization of Energy Resources (N94-1Q, May 30, 1996) — The Law determines legal, economic,
social and environmental basis for utilization of energy resources and regulates relationships between the
legal and physical entities. The main emphasis is given to achievement of maximum output from the
utilization of energy resources with minimum human impact on the environment and the maximum
mitigating efforts. It forms legal grounding for key directions of state regulations on the utilization of energy
resources, application of economic and financial mechanisms for efficient of energy resources,
standardization, certification, and normalization of utilization of energy resources, state energy engineering
expertise, state counting, accounting and control for utilization of energy resources, international
cooperation on utilization of energy resources. Law considers establishment of off-budget Energy Efficiency
Fund as well. According the mentioned law, this Fund is established at the cost of obligatory charges
contemplated in tariffs and prices of energy resources, fines and payments for squandering and for breach
of legislation on utilization of energy resources, revenues gained from Fund’s production and financial
activities, volunteer contributions by legal and physical persons and other sources and is directed at the

implementation of energy efficiency projects.

Law on Energy (N541-1Q, November 24, 1998) — The law provides legal base for pursuing state energy
policy and building energy programs, establishment of state's exclusive rights, control and supervision over
the energy sector, efficient use of energy, obligations for protection of environment, safety and health,
issuing special permits, insurances, and obligations for damages, compensation for damages, energy
contracts and agreements for exploration works, development and production works, delivery, distribution,
underground storage, granting rights for fixed assets. The law establishes strong commitment to provision
of energy efficiency not only in production processes but also in design, installation and commissioning

works of energy units and facilities as well.

With the aim to identifying strategic roadmaps for achieving development in various economical sectors for
the next 4 years, the President of Azerbaijan approved several strategic roadmap, among them the
followings are considered valuable and provides strong commitments before the relevant stakeholders to
energy efficiency and efficient utilization of energy resources. The priorities identified in these strategic
roadmaps are the key targets before the relevant state organizations to achieve in the relevant sectors.
They are:

Strategic Roadmap for development of heavy metallurgy and machine building sectors in
Azerbaijan approved by the Presidential decree of dated 06 December 2016. The strategic roadmap

defines global trends in the relevant industries, provides overview and analysis of existing situation in the
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mentioned industrial sectors, provides strategic development vision up to 2020 year and 2025 years, and
focuses on the key strategic targets with due identification of priorities and measures as per targets for

implementation.

Strategic Roadmap for development of utility services (electric and thermal power, water and

natural gas) in Azerbaijan approved by the Presidential decree of dated _06 December 2016. This

strategic roadmap identifies priorities in the upstream and downstream part of the utility sector for the
following 4 year period. Reduction of losses in transmission and distribution of utilities, efficient use of
generation facilities with main focus to increasing electricity generation from renewable energy sources,
upgrading reliability and security of energy supply systems, increasing quality of utilities, application of
smart metering devices with the aim to increase accountability and control, use of optimal mechanisms for
upgrading efficiency in consumption, differentiation of tariffs considering peak and off hours are the key

focus in the roadmap.

Annex 9. Energy Manager Profession

Having skilled and competent energy manager with managerial, technical and economic skills in the
organization is the sign of success in the EnMS adoption process. Energy management profession is the
new area of specialization in Azerbaijan. It requires energy management skills and competence with
helicopter view over the organization. These skills are essential for any energy manager to fulfill his/her role
in the organizations properly and perform and manage functions like as energy reviews, energy audits,
economic and energy analysis, facility and building management, energy maintenance services, knowledge
about the existing and new energy efficient equipment and technologies in the relevant field. Energy
management profession should be qualified enough not only to identify energy saving potential but also
guarantee energy saving amount for the organizations. This is the risk taking position in the organization
and with the requirements for leadership skills and ability to manage whole change processes

simultaneously.

Certification from local authorities for this profession is another challenge which could be the function of
Ministry of Energy in Azerbaijan case. The new law on energy efficiency which is drafted by MoE and being
under approval by the relevant state organizations defines the requirement for hiring energy manager for
the enterprises with annual energy consumption over 1000 tonnes of oil equivalent. Presently, Ministry of
Energy of Azerbaijan Republic does not provide proper services in capacity building and capacity
development of and certification for energy managers. This is the area of development for Ministry of Energy

upon adoption of the law on energy efficiency.

Presently, big companies in Azerbaijan employs dedicated technical personnel who takes cares of technical

issues with machines and processes, and carry out maintenance of the energy supply systems. Direct and
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or indirect supervisors over this staff are either titled as technical director and/or chief engineers. Strong
leadership by technical lead positions are vitally required to manage all the processes during the application
of energy managements systems.

Private sector participation in delivery of capacity building and capacity development services for growing
energy managers is another challenge in the country. MoE should work with private sector on these areas

intensively for development of energy manager trainers in the country.

Here cooperation with following local universities should be stressed as well. These three universities
provides undergraduate and graduate educations in the relevant fields:

e Azerbaijan University for Oil and Industry (http://www.asoiu.edu.az/az, n.d.).
e Azerbaijan Technical University (http://aztu.edu.az/azp/, n.d.)

e Azerbaijan Engineering University (http://www.beu.edu.az/az, tarixsiz).

It should be noted that education provided by these universities quite enough as background education for
growing energy managers and they can further develop themselves to obtain full scale energy manager

profession through involvement of additional trainings.

The profession of energy manger is emerging occupancy for the near future in Azerbaijan market followed
with adoption of new energy efficiency law and requires dynamic and extensive knowledge and competency
in the relevant field. Developing effective working structure for an energy management program is the first
task to do for any energy manager.

Energy manager plays central role in the energy management program which requires strong leadership
skills, comprehensive knowledge on energy management and strong communications skills. It should have
clear vision on managing energy in its company and make the change happen successfully. Energy
manager who is the shaker of the program and pushing the activities forward to make the things happen.
All activities within the program needs tight controlling, provision of resources, removal of barriers, qualified
enough for taking remedy actions. Its functions are effective, productive and long lasting when it aligns

personnel from the different structures. Key requirements for this position are as per the (Turner, 2013):

o Establish and maintain energy management plan

¢ Identify roles and functions at all level

e Build systematic unified energy records reporting systems

e Develop action plans and identify financial sources

e Provide recommendations, corrective actions and remedy measures

e Plan awareness and measure its effectiveness

e Monitor program results, disclose achievements and communicate within and outside the

organizations.
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As with other change initiatives in the organizations, energy manager should have precautions about the
alignment of all personnel around the program objectives will not be possible at the same level. In this case,
it is necessary to work intensively with those individuals who shows interests towards implementation of
the program. A sort of resistance will come from the people at front level who has direct control over the
equipment. In this case, one of the tools to avoid similar reaction of personnel during the implementation
period is to align those personnel into the energy management team through motivating them. They should
also identify effective working settings, motivation plan for employees, appreciate efforts for fulfillment of

program objectives and make them feel-in the process.

Moreover, there will be cases with some divisions which already built strong commitment over the energy
consumption and already implements energy saving actions. Taking benefits of their efforts will be unfair
and efforts required by the energy manager in this case is to align their work into the energy management

programs, make it systematic, appreciate that division publicly for the made efforts so far.

In the planning stage, energy managers are required to define energy saving criteria as per energy use
employed in the organization considering place and purpose of lighting use. For eg, all the electricity use
>4000 hours a year for lighting need to be replaced for T5 lamps in warehouses and all the motors above
1Hp shall be replaced to energy efficient ones. This will result in standardization of energy saving measures

in the organization.
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Annex 9: Energy Tariffs valid for industrial sector of Azerbaijan

No Energy tariffs for energy Applicable Remarks
intensive industrial sector tariffs
(including VAT)
1.0 Electricity
1.1 Wholesale tariffs 0.057 AZN /kWh
1.2 Electricity wholesale tariffs for
the Enterprises of the
Chemical, Aluminum, Steel-
molding (mining-ore based)
industries and Data
Registering, Processing and
Transmission Centers
connected via 35 and 110 kV
direct lines, with stable daily
load demand and average
monthly consumption for
production purposes
exceeding 5 GWh.
1.2.1 | Day time (from 08:00 a.m. until 0.058 AZN /kWh
22:00 p.m.)
1.2.2 | Night time (from 22:00 p.m. 0.028 AZN /kWh
until 08:00 a.m.)
1.3 Transit transmission of 0.2 AZN /kWh
electricity
2.0 Natural gas tariffs
2.1 Non residential sector 200,0 AZN /thousand m® | Includes all the gas
transmission costs
2.2 Transmission of 0.2
natural gas (per 100
km distance)
3.0 Fuel oil
3.1 Furnace fuel oil 240 AZN/ton
4.0 Kerosene
Wholesales for KO-20 type 508,0 AZN/ton
5.0 Heat Energy
5.1 0,25 AZN
3
For 1 m° heated area (on monthly basis)
5.2 For 1 QCal 30,0 AZN
6.0 Diesel
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6.1 Wholesale 590,2 AZN /ton

6.2 Road taxes 23,8 AZN/ton
7.0 Water

7.1 Non Residential sector 1,0 AZN /1 m3
7.2 For Enterprises using water as 8 AZN/m3

raw material, water tariffs will
be 8 AZN per 1m3 (including
wastewater tariffs)

Collection of rate structure information for all the energy sources for the given organization is one of the
first things to do. There might be cases that industrial enterprises are exclusively authorized to receive

certain discounted tariff which is not disclosed publicly.

Considering some processes are related with use of water, and/or while making suggestions on energy
saving on HVAC systems to convert the equipment from air cooled to evaporative cooled ones, it is
necessary to consider water and wastewater tariffs as well. In this process, water and wastewater tariffs
and charges of the organizations are also reviewed. There is water meters installed at the organizations
based of which organization is charged per unit of consumption. It should be taken into consideration that
for the wastewater charge, certain percentage of used water is taken and charged. Considering use of
water in the organizations for the purposes like as for irrigation or use of evaporative devices, makeup water
for cooling towers, it is possible to install submeters and deduct that amount of usage for wastewater charge

purposes.

While making calculations for energy saving opportunities, applicable energy tariffs with VAT shall be
referred.
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Annex 10. Energy Auditors Tool Box

Followings are the list of tools that are necessary to have while engaged in energy audit services as per
the (Turner, 2013).

Tape measures- which is the simple tool that need to carry out basic measurements, like as to check
thickness of insulation, dimensions of walls, windows, distances between objects with the purpose to

identify length of pipes and location of objects from each other etc.

Lightmeter —measures illumination level in the rooms and facilities. A portable digital lightmeter is the most
useful among the similar types of equipment. It identifies excess illumination as a result of which auditors
come up with recommendations either to remove certain number of bulbs and or to replace existing
inefficient ones with more energy efficient bulbs as a result of which the same amount of lighting will be

achieved.

Thermometers — Several types of thermometers are required in order to measure ambient temperature in
the office and buildings, and to measure temperature of operating equipment like as motors and of
employed processes. Determining process temperatures allows energy auditor evaluate efficiency of
process equipment. Commonly used types are an immersion probes, surface temperature probe and
radiation shielded probes for measuring true air temperature. Infrared thermometers and thermographic
equipment are also available. Moreover, there is also infrared “gun” type thermometers are also valuable

to measure surfaces and or steam lines that are located in distant heights.

Humidity sensors are also valuable tools to measure indoor ambient humidity level. Excessive
humidification and dehumidification is expensive and is easily measured though the mentioned tools.
Humidity sensors are also valuable to check performance of some economizers control operations that
make control choices based on dew points, wet bulb, or enthalpy of air, and for cooling tower optimization

from wet bulb temperature.

Infrared Cameras - these cameras are used to detect overheated electrical wires, connections, neutrals,
circuit breakers, transformers, motors, and other pieces of electrical equipment. It is also valuable to find
wet insulation, missing insulation, roof leaks and cold spots. These cameras are also useful for both safety

related diagnostics and energy saving diagnostics.

Voltmeter -A digital voltmeter is used to measure operating voltages on electrical equipment, especially
when the nameplate of the device is not readable or missing. There is also digital combined volt-ohm-
ammeter with a clamp-on feature for measuring currents in conductors, These type of multi-meters is
convenient during the audit visits to perform multi measurements with one device. These devices should

be true RMS meter, with the greatest accuracy where harmonics might be involved.

Clamp-on Ammeter- is used for measuring current in a wire without making any live electrical connections.

The clamp is opened up and put around one insulated conductor, and the meter accordingly reads current
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in that conductor. New clamp-on ammeters reads RMS values. This is valuable parameter because of
level of harmonics in many facilities. Level of harmonics in a load can be estimated by using non RMS
ammeter and using true RMS ammeter to measure the current. If there is five to ten percent difference

between the two readings, then its means that there significant harmonic content in a load.

Waltmeter/power Factor meter — Portable hand-held wattmeter and power factor meter is used for
determining power consumption and power factor of motors and other inductive devices. The new devices
are true RMS meters for greatest accuracy valuable for measurements where the harmonics might be

involved.

Combustion Analyzer - portable hand-held devices and used to estimate combustion efficiency of
furnaces, boilers, or other fossil fuel burning machines. Electronic digital combustion device perform

accurate measurements and readout in percent combustion efficiency.

Airflow measurement devices are used to measure air flow from heating, air conditioning, or ventilating
duct, or from other sources of air flow. It identifies any problems with air flow like as combustion air flow to
gas heater is correct. Typical air flow measuring devices include a velometer, an anemometer and airflow
hood.

Blower Door attachment — is used to measure building or structure tightness. This device is used to detect
air leakage rate or number of air changes per hour in the facility. This helps to detect structural or duct

leaks that need to be sealed.

Smoke Generator —it is a simple smoke generator which is used to detect air infiltration and leakage around

doors, windows, ducts and other structural features.

Safety Equipment — Energy Auditor who visits the site to perform energy audit should wear safety
equipment as well. A pair of safety glasses is necessity for manufacturing facilities audit visit. Wearing
hearing protectors with helmet in noise areas like as machine halls. Electrical insulation gloves should be
used if electrical measurements are carried out. Thermally insulated gloves should be used while taking
measurements around boilers and heaters. Breathing masks may also be needed where hazardous fumes
exists. Steel toe and steel-shank safety shoes should be used in energy audits in steel workshops where

the sharp materials and or hazardous materials are used.

Miniature Data Loggers- miniature data loggers with external sensors can record measurements of
current, voltage, apparent power (kVA), pressure and CO2. They have a microcomputer control chip and
memory chip which allows them to record data for periods of time from days to weeks. They can record
data during a 24 hours -a -day basis without intervention by an auditor. These data interface with digital
computer PC and can transfer data to spreadsheet of users. Collecting audit data with the help of these
data loggers gives auditors more accurate and complete data which allows them to generate overall picture

of energy consumption.
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Vibration analysis gear- this device measures vibration amplitude of the machine being in operation.
Taking into account that there is strong correlation between machine condition (condition of bearings, pulley
alignment etc.) and energy consumption, it is possible to judge about the machine present health. The
device gives real time amplitude readings of vibrating equipment in inch/sec or mm/sec. Checking the
vibration amplitude against list of vibration level for that specific equipment, an auditor can judge about the
condition of the machine.
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Annex 10. Definition of micro, small, medium and large organizations in Azerbaijan

Criteria for micro, small, medium and large entrepreneurial entities

With number of

Categories for the size of Annul revenue (ar)
. employees
entrepreneurial entities (thousand manats)
(person)
Micro 1-10 ar <200
Small 11-50 200 < ar <3000
Medium 51-250 3000 < ar <30 000

Large 251 and above 30 000 < ar

Note: Criteria for defining small, medium and large entrepreneurs in Azerbaijan is based on decree of

Cabinet of Ministers of Azerbaijan Republic with No.556 of dated 21 December 2018 (www.taxes.gov.az,

n.d.).
The minimum time required to introduce an EnMS:

small companies (from 11 up to 50 employees) at one location
e with existing management system: implementation duration approx. 2 to 4 months

e without existing management system: implementation duration approx. 3 to 6 months

medium-sized companies (from 50 to 250 employees) at one location

e with existing management system: duration of implementation approx. 3 to 6 months

e without existing management system: implementation duration approx. 6 to 12 months

Large companies (from 251 employees) at one location
¢ with existing management system: duration of implementation approx. 4 to 8 months

e without existing management system: duration of implementation approx. 6 to 18 months

If several locations are included, an additional 2-4 months are to be planned (data based on

experience).
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Annex 11. Definition of Sectors

The table below shows how the boundaries of the four sectors (residential, services,
industry and transport)} illustrated in Figure 3.4 are defined in this manual for energy
efficiency indicators purposes, according to the International Standard Industrial
Classification of all Economic Activities (ISIC), Revision 4, where the mapping is

possible.

Note that these sectoral definitions may differ slightly from the corresponding defini-
tions used for the |IEA energy balances. For example, non-energy use across sectors
is excluded for energy efficiency indicators purposes; some transformation processes
are included under the Iron and steel sub-sector; several sub-sectors are not covered

by this manual but are grouped under “Other”.

Table B.1 » Correspondence of secfors to ISIC Revision 4

Sectors

Correspondence to ISIC Rev. 4

Residential

Report fuels consumed by all households including
"households with employed persons ISIC Divisions 97
and 98.7

Services

Report fuels consumed by business and offices in the
public and private sectors. I1SIC Divisions 33, 45, 46,
47, 52,53, 55, 56, 58, 59, 60, 61, 62, 63, 64, 65,
66, 68, 69, 70, 71,72,73,74,75,77, 78, 79, 80,
81, 82, 84 (excluding Class 8422), 85, 86, 87, 88,
90, 91, 92, 93, 94, 95, 96 and 99.

Industry

fron and steel

ISIC Group 241 and Class 2431. Consumption in
coke ovens and blast furnaces, usually part of trans-
formation processes and energy industry own use,
are included here for the purpose of energy efficiency
indicators.

Chemical and pefrochemical

ISIC Divisions 20 and 21.

Non-ferrous mefals

ISIC Group 242 and Class 2432.

Non-meftallic minerals

ISIC Division 23. Report glass, ceramic, cement and
other building materials industries.

Machinery

ISIC Divisions 25, 26, 27 and 28. Report fabricated

metal products, machinery and equipment other than
transport equipment.

Transport equipment

ISIC Divisions 29 and 30.

Food and tobacco

ISIC Divisions 10, 11 and 12.

Wood and wood products

ISIC Division 16.
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Sectors

Correspondence to ISIC Rev. 4

Paper, pulp and print

ISIC Divisions 17 and 18. Includes production of
recorded media.

Textile and leather

ISIC Divisions 13, 14 and 15.

Industries not elsewhere
specified

ISIC Divisions 22, 31, 32 as well as any manufactur-
ing industry not listed above nor in “Other”.

Transport Report fuels used in all fransport activities irres peciive
of the economic sector in which the activity occurs, with
the exception of military use.

Road

Rail

Air ISIC Divisions 51.
Water ISIC Divisions 50.

Other - not addressed in this
manudal

Mining and quarrying

ISIC Divisions 07 and 08 and Group 099.

Construction

ISIC Divisions 41, 42 and 43.

Water supply, sewerage, wastfe
management

ISIC Division 36, 37, 38, 39.

Agriculture fforestry Report fuels consumed by users classified as agri-
culture, hunting and forestry by ISIC as follows: ISIC
Divisions 01 and 0Z2.

Fishing Fuels delivered for inland, coastal and deep-sea fish-

ing. Also include energy used in the fishing indusiry as
specitied in ISIC Division 03.

Pipeline transporf

Non-specified other sectors

Activities not included elsewhere. This category
includes military fuel use for all mobile and stationary
consumption (e.g. ships, aircraft, road and energy
used in living quarters), regardless of whether the fuel
delivered is for the military of that country or for the
military of another country.

Non-energy use

Covers all fuels used for non-energy purposes across
sectors.
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Annex 12: Valuable sources for benchmark data collection.

Energy efficiency portal

www.odyssee-indicators.org

https://www.indicators.odyssee-mure.eu/energy-

efficiency-database.html

International Energy Agency,

energy data

www.iea.org

Database for WB

https://data.worldbank.org/

Database for ADB

https://data.adb.org/

Energy unit converter

https://www.iea.org/statistics/resources/unitconverter/

Database for OECD

https://data.oecd.org/conversion/purchasing-power-

parities-ppp.htm#indicator-chart

UN database

http://data.un.org/Explorer.aspx?d=EDATA

WEC measures impact

estimator

https://wec-policies.enerdata.net/measure.php

Energy efficiency indicators for

world countries

https://wec-indicators.enerdata.net/world.php
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Annex 13: The summery of survey questionnaire answers
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Summery of Questionaire with industrial Organizations

No of Questions

1

2

Tasariifatinizda enerji menecment tatbiq

Enerji menecmentin tatbiginin sizin tasariifata an vacib faydasini nada

Bu giin tasariifatinizda enerji menecmentin tatbiqi
davamli yerini yetirilirmi? Bunu neca miiayyan
edirsiniz yaxud goriilmiis iglarin giymatlandirilmasi

Name of company Olaga No olunurmu? gorirsiiniiz? yaxud ol¢iilmasi neca aparilir?
A) Enerji B) Daha gox C) Ekoloji talablar
xarclarinin raqabata gadir |ils uygunluq taskil| D) Daha gox sirkatda dayismak
No Alt suallar A) Bali B) Xeyr C) Qisman azalmasinda olmaqda etmakda tacrubasini yasamaqda A) Bali B) Xeyr C) Qisman
1|Azerconnect smammadov5133@ada.edu.az 1 1
2[scip eldaniz.seyfullayev@scip.az 1
3|ARAN OIL rehimovramazan@gmail.com 1
4|Azerenerji JSC azerenerji@azerenerji.gov.az 1
5|Azercell rmammadov5132@ada.edu.az 1 1
6|ASCO tmirzayev5134@ada.edu.az 1
eldaniz.seyfullayev@scip.az;
7|Azertexnoline resident of SCIP 1 1
eldaniz.seyfullayev@scip.az;
8|Agrokimya resident of SCIP 1
eldaniz.seyfullayev@scip.az;
9[MST resident of SCIP 1
eldaniz.seyfullayev@scip.az;
10(STP resident of SCIP 1
eldaniz.seyfullayev@scip.az;
11|Tabaterra resident of SCIP 1 1
eldaniz.seyfullayev@scip.az;
12|Azerkhalcha resident of SCIP 1 1
13|Azerigaz pvazirov2017 @ada.edu.az 1 1
14|Azeristiliktajhizat JSC (012) 3791978 1
994 50 273 13 45;
15(DET-AL MMC office@detalholding.az 1
16|Conform MMC conform.mmc@gmail.com 1 1
17|AZKRON MMC (012) 437 17 08 1 1
18|ALORA Group MMC xanlar.aliyev@alora.az 1 1
19|Baki NMA ASC Elshad349@gmail.com 1
20|Azerkimya IB rovshen.isgenderov@socar.az 1 1
21|Sardarov mashgayirma sales@bsardaov.az 1 1




9gar enerji menecmenti tatbiq olunarsa, bundan sonra sizin
tasariifatda na qadar samaralilik yaradacagina inanirsinir?

Enerji menecmentin tatbiqinda hal-hazirda an bdyiik baryer nayi
hesab edirsiniz?

Enerji menecmentin davaml tatbig olunmasi ligiin siza na

lazimdir?

Tasariifatinizda alternativ enerji manbalarindan
(glinas, kiilak va s.) istifada olunurmu va bu
imumi enerji sarfinin ne¢a gismini taskil edir?

Miiassanizda garar\
olunmasini 6z rahbarl
5 olma

menecmentin tatbiqi
sirkatinizda amaliyyat

b) Eneriji xarclarini
a) Avadanliglarin [samaralilik 2) Davamli pul 4) Muvafiq azaldilmasina sabab
kohna vaziyyatda |yaratmaq lglin d) Rahbarliyin |1) Busahada |ayrilsa, 3) Liderlik bilik va olaraqg sirkatin
olmasi va muasir |killi midgarda c) Muvafiq kadr  |maraginin beynalxalq 6zUmuz da gabiliyyati va |bacariglar manfaatliyini artirir.
talablara cavab  [vasaitin talab potensialinin olmamasi idarsetma o6hdasindan rahbarliyin olan kadrlarin
a) 1-15% b) 15-30% c) 30-50% vermamasi olunmasi olmamasi sistemi galarik dastayi olmasi A) Bali B) Xeyr C) Qisman
1 1 1 1 1
1 1 1 1
1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
1 1 1
1 1 1 1
1 1 1
1 1 1 1 2
1 1 1 1 1
1 1 1 1
1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1 1
1 1 1 1 1
9 11 3 7 6 8 10| 20| 1]12-1; 1-2
43 52



10

seran saxs kimi siz agagidakilardan hansini asas tutaraq enerji menecmentin tatbiq

iyiniza tovsiyya edarsiniz? (Asgida geyd olunanlardan 1-ni segmak yaxud 1,2,3, 4 va
igla qeyd eda bilarsiniz (1 an vacib, 4 az shamiyyat kasb etmasi kimi)

Enerji menecement tatbiq olunarsa hansi sahada dastaya ehtiyaciniz olacaqdir?

Asagida qeyd olunanlardan hansinin tatbiq edildiyi halda eneriji
menecmentin tatbiqi sizin Gglin maraq kasb eda bilar?

<. Enerj [a-Viovatio texmikn Ssmaralilyt
. . , yardimin irlari i
b. Enerj menecmentin d. Enerji Veriimasinds, o o o |tedbirleriile
. I . ’ a. Vergiyikinin  [b. Sirkatin  [bagl sarmaya
menecmentin | tatbiqi sirkatda menecmentin ciimladan enerji .
bigi sirkati i bigi sirkoti auditin kecirilmasi |b. Mintszom talimlorin azaldilmasi yaxud |nufuzunun |ayrilmasinda |d. Straf
uditi il 1 . ul Z ll 1

tfet Ilql sir edtln erlne 'yyzt | ot (Iqu sirkatin y \s enerji ;Igu Kegirilmasina, bu verginin geri artacagiile [dovlatin xususi[muhit

9aliyystinda xarclarina daxi xidmat va e. Enerji mencmenti sirkatin 4 5 : : 51 dé ;

‘ol ..W sblor] o di hsul foali J inin b | §| alatlsrinin alda sahada yeni . Miintazam talimlarin v 4 g 6danmasi tatbiq  |bagli dovlat [dastayiolarsa |yoxlamalarin|e. Bunlarin
exoloji t? ableria folan Igar' I:e.su.rs ma S_u a”’m'n aaliyyatinin eYna X’i a olunmasinda malumatlarin kegirilmasina, bu sahada yeni  |d. Muvafiq bilik va €. Yuxarida qeyd folunarsa terafindan dan azad hamisi eyni
uygunlugu artirir.|  samaraliliyini keyfiyyatini  [standartlara uygunlugunu b. Enerji alinmasina, baladgi malumatlarin alinmasina, bacariglari olan enerji olunanlarin tasfiq olunma zamanda icra

yaradir artirir. artirir. menecmentin talimatlarin olmasina  |baladgi talimatlarin olmasina  |menecerinin olmasina hamisina aparilarsa halinda edilarsa
2 4 1 1
1
2 3 1
2
2 3
1 1
1
2 3 1
1 4 3 1 1
2 4 3 1
1 1 1
1 1 1
2 1 1
1 1
1
1
1 2 1 1
1 2 1
2 1
2
7-2;3-1 2-2;2-4;1-1 1-3;1-5 4-1;4-3; 1-4 7 5 1 3 0 12




Annex 14. The whole concept of adopting effective energy management program
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Conceptual Model of Adopting EnMP

Program Type of . . . Driving Observations and . Required time for Responsible Estimated impact
i Policy Direction s Recommendations . . K Ranks
level policy forces Findings implementation party for commitment
Norms and standards
Energy efficiency law is in the
Policy process of adoption by the GOA. )
obligations Due to long haul in adoption 1 year High
process, MoE can not move Speed up adoption of energy efficiency law
forward with development of the and issue related normative acts, decree for
other components of EnMP implementing control over its implementation
. . Involve local and International Consultants in
Need .for capacity building alnd development of components of EnMP and .
cape‘\cm{ deYe'PPm?”‘ by policy filling the gaps in the market to meet the 1.5 years Medium
making institutions in the relevant needs
field. Need for growing competent
energy managers, certifying them. Ministry of Energy,
AERA, Private
o Knowledge Need for capacity building and companies engaged in
g and skill capacity development for local MoE shall promote energy audit services and energyAaudn services,
3 private sector participants which ensure that they have enecessary capacity, Industrial 'f‘”f‘ Energy
g' shall facilitate external energy audit |furnishied with necessary tools, and shall assomatllons,
services for the industrial and provide dedicated trainings and certify them |1.5 years Internatlonall . |High
other organizations. Market for for operation. Energy auditors shall have right Consultants, Azerishiq
energy audit services shall be to receive EE fund for procurements of Jsc
formulated and be deveoped. energy measuring tool kits.
Need for energy measuring tools.
Voluntery agreements for SMEs with non Policy Need for capacity for policy )
intensive energy consumption obligations making organizations to develop . 0.5 year Medium
voluntery agreements with Raise awareness and promote voluntery
attractive suggestions for SMEs  |agreements with optional Packages
Need for external support for
Policy defining minimum EE requirements
Mandatory establishment of minimum EE obligations for the industrial equipment and Employe external consultants in the relevant
standards devices. field 1 year High




Government
EnMP

o1Wwou0og

Establishment of energy efficiency fund.

Financial

Today GoA cannot define the
source of EE fund and is in need
for asistance

Initial source for EE fund could be state fund
that are initially allocated , then be allocated
as a loan with small (2-3%) interest rate to
industrial organizations to implement EE
projects with significant energy saving
potential (up to 500 000 AZN for projects that
generates saving up to 20% in the
organization; for the projects above 500 000
AZN that generates more than 20% energy
saving). Industrial oragnizations repay the
amount within the predefined payback
period of energy efficiency project on
account of saved amount. Designation of EE
fund will be not only to finance EE projects,
but also renewable projects and
procurements of energy efficiency measuring
tools. Here energy auditors can also benefit
this fund.

EE fund could be extended on account of
opportunity cash flow received on account of
saved energy by the industrial organizations.
Allocation of EE funds could be facilitated
through ASAN Ultility service.

1 year

Ministry of Energy,
Ministry of Finance

High

Tax rebates, CO2 trading for voluntery
agreements to make it attractive for Large and
SME

Financial

Capacity need for development of
working echanizsm for tax rebates
and CO2 trading

Development of several packages for the
SME within the voluntery agreements and
allow them to chose the pacjage of benefits
as per their preferance: 1. Tax rebate which
also include free of charge energy manager
trainings and certification; 2. CO2 trading and
giving access to EE fund.

High

uonew.ou|

Promotion of energy efficiency projects, EE
fund, external energy audit services, certified
energy managers

Labeling the orgaizations that holds energy
audit services and implements defined energy
saving projects as green

Networking. Establish network of energy
efficiency, social media, website, provide case
studies of other countries in this field. Discuss
difficulties and barriers of organizations and
provide way how to overcome it.

Knowledge

Need for capacity building and
resources

Raising awareness and promotion of EnMS
for the large, medium and small industrial
organizations in prallel, develop informative
brochuras

1 years

Establish labeling for the overall organization,
for motors, boilers and other key equipment
and define standards (minimum technical
parameters) for key industrial equipment,

1 years

Ministry of Energy,
Energy associations,
media

High

Medium

Provide monthly, quarterly and annnual
reporting of energy saving amount with listing
and ranking the organization. Announce
competition of energy saving within SME,
award winners with monetary prizes. Holding
annual energy efficiency conference case
studies of local oragnizations that achieve
significant amount of savings. Share their
knowledge and experience with others.
Recognition of those organization in the
country as green company and provide them
several privilages.

1 year

NGOs and EE
associations

High




Provision of technical assistance

There is a need for fund allocation
and involvement of private sector

Provide online and physial support
toindustrial organizations. Number of web
sources today provide open access to
handbooks, guidelines for energy audits and
adoption of energy management systems.
Arrange translation and adaptation of them to
local standards and conditions.

1 year

MoE, private sector,
energy assocaition,
NGOs

High




