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International Conference on Business Excellence in Energy, Climate Change and
Sustainability

The 1st International Conference on Business Excellence in Energy, Climate
Change and Sustainability was an international scientific event focused on research in
the field of energy business, joining more than 50 participants from Romania and
abroad as experts, professors, students and media representatives interested in this
challenging topic.

The conference was organised by Society for Business Excellence in
cooperation with The Bucharest University of Economic Studies, UNESCO
Department for Business Administration, and the MBA program
“Entrepreneurship and Business Administration in Energy”.

The plenary session joined the most recognized specialists in the energy field as
Marius Stan (U.S. Department of Energy Office of Nuclear Energy), Valeriu Binig
(Partner at E&Y Romania), Corina Popescu (State Secretary at the Ministry of Energy),
Ion Lungu (President of AFEER-Association of Energy Suplliers), Iulian Iancu (President
of Industry Commission in Chamber of Deputies, Romanian Parliament), Constantin
Bratianu (ASE Bucharest) and Radu Dudau (Senior Consultant for the Minister of
Energy) to the energy community.

The media partners for this conference as Investenergy, Focus-energetic,
Energynomics and Agerpres considered that the conference was important not only for
its research topic but also as a stepping stone event for the improvement of the
relationship between university and business environment in the energy field.

The main research topics presented at the conference included: European
Energy Strategies, Energy Planning, Electricity Market Auction Settings, Strategic
Choices in Energy Sector in Crisis, Fuel Cell Systems and Environmental Consequences
for using Hydrogen, Efficiency in Solar Power Plant, Risk Management Method in PV,
Development of Wind Parks in the European Union, Management of Secondary Energy
Resources, Romanian Energy Future Market Design, Strategic Models for Corporate
Entrepreneurship, Business Models in the Oil Industry, Azerbaijan-Georgia-Romania
Interconnector, New Solutions for Oil and Gas Upstream.

All presentations and debates support the main objective: to provide direct
access to key specialists in the energy, climate and sustainability field and disseminate
new ideas in this challenging field.
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European Energy Strategies

Constantin BRATIANU
The Bucharest University of Economic Studies, Bucharest, Romania
constantin.bratianu@gmail.com

Abstract. The purpose of this paper is to present some of the new European strategies for energy
in the context of the Energy 2020 vision for competitive, sustainable and secure energy. Energy
strategy is a semantic construct that integrates strategic thinking with the development of the
energy sector within a given country, region, or continent. Strategic thinking has been based
decades ago, especially in the energy sector on deterministic and linear models which yield good
results in economies with a predictable development. Due to political changes in the Eastern
European countries and significant changes of their economic development, as well as increasing
the globalization process, the economic business environment became very dynamic and highly
unpredictable. In this context strategic thinking should change to new probabilistic and nonlinear
thinking models. Also, building up new strategies for Europe means to consider the global
environment of energy sources dynamics and the restrictions imposed by the natural environment
protection. The paper presents in the first part the paradigm shift in strategic thinking and
strategies elaboration, and in the second part the strategies proposed by the European Commission
for the energy sector up to 2020. The main finds show a change in the strategies structure, and
ways to implement in Europe a new vision for the energy transport systems based on a
centralization philosophy.

Keywords: electricity system, emergent strategy, energy, energy strategy, European
Commission, strategic thinking
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Introduction

Strategy is a powerful concept but it is rather difficult to find a single definition accepted
by all the authors. That is because strategy is about the future, and future is perceived in
different modes by different people. Future is not a simple extrapolation of the present.
It is a probable context of events that extracts from the present the main ingredients but
it will be shaped in a quite new environment. Future evolves from the present but it
contains probable events that can be more or less anticipated and that can be perceived
as opportunities or threats. According to Leif Edvinsson (2002, p. 79), “What we have to
do is get a perspective on the evolving future, see the different opportunities and then
put our brain potential into immediate action - internally as well as externally”. Future
means lack of knowledge, and uncertainty. Thus, any strategy must be able to achieve an
objective in a possible future by trying to reduce uncertainty and gain knowledge for
decision making.

One of the classic definitions of strategy has been given by Alfred Chandler
(1963, p- 13): “the determination of the long-run goals and objectives of an enterprise”.
This definition integrates three main ideas: 1) defining one or several important
objectives for a possible future; 2) finding a way to achieve those objectives; 3)
allocating efficiently the organization resources. Johnson, Whittington and Scholes
(2011, p. 4) define a strategy as “a long-term direction of an organization”. Thus,
strategy is a way decided by the top management to achieve a long-run objective based
on long-term rational planning and the assumption that the external business
environment is stable or it has a predictable evolution (Mintzberg, 2000; Whittington,
2001).

The last decades showed that the assumption of stability and predictable
evolution does not stand anymore. The business environment became turbulent and
highly unpredictable. In that situation a strategy based on a rational and deterministic
planning cannot be successful. The way in which we conceive a strategy should be
change, by incorporating probabilistic and nonlinear thinking models (Bratianu, 2007,
2009). That is also valid for strategies developed for the energy sector where the
predictable evolution of economic growth in the European countries is counterbalanced
by many uncertainties concerning energy supplies due to market fluctuations and
regional wars, as well as new economic crises with unpredictable consequences.

The purpose of this paper is to present a shift in the strategy thinking and how it
is reflected in the European Commission new energy strategies, especially those in the
electricity transport networks.

Strategy paradigm shift

The old strategy planning based on determinist and linear thinking is not efficient
anymore in the context of the new turbulent and unpredictable business environment.
Strategists should be able to develop their skills of working with probabilities,
uncertainties and lack of significant knowledge in making decisions (Spender, 2014;
Taleb, 2012). As Taleb (2012, p. 4) asserts, “The antifragile loves randomness and
uncertainty, which also means - crucially - a love or errors, a certain class of errors.
Antifragility has a singular property of allowing us to deal with the unknowns, to do
things without understanding them - and do them well”. In that context, strategizing
(Spender, 2014) means to reduce uncertainties related to the future and its absence of
knowledge. That means to develop a creative thinking model which is able to generate
knowledge and thus find new ways of achieving the long-run objectives.
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Strategic planning was introduced by authors such as Chandler (1963) and
Ansoff (1965). The main idea of strategic planning was to set up one or several long-
term objectives to be achieved in a predictable future, and to choose a set of decisions
concerning allocation of resources for achieving those objectives. Those planned
strategies could cover a period of 5-10 years without the risk of major changes in the
economic environment. Today, such a planning approach would not produce the
anticipated results since during a period of 5-10 the economic environment may change
dramatically, including to experience some economic crises. Let us not forget the
European energy sector breakdown during the oil crisis in 1973. That was a turning
point in re-thinking all the energy strategies in the European countries and in
promoting aggressively nuclear power to assure the energy security, especially of
France, Germany and UK.

Strategic planning is not a roadmap since the way toward the future is not like a
highway. Analogy can be better made with surfing and the unpredictable waves of the
ocean. Changing the analogy, many authors changed their view about strategies and
developed the concept of emergent strategies (Bratianu and Bolisani, 2015; Grenier and
Cummings, 2009; Mintzberg and Waters, 1985; Nonaka and Zhu, 2012; Spender, 2014).
Emergent strategies are reactions to the unpredictable changes in the business
environment. They can answer much better to the needs of the company than deliberate
strategies, but only managers are able to integrate them in the overall strategic thinking.
Thus, the best way of conceiving a strategy is to take an integrated approach. That
means to start with a deliberate strategy based on the available knowledge and vision of
the company, and to conceive a generic framework for the decision making process.
Then, to answer to the emergent future with many unpredictable opportunities and
threats with a generic strategy built within the generic framework. Thus, by integrating
the emergent strategy into the deliberate framework one obtains a complex and
dynamic structure of the strategy able to achieve the established objective. Figure 1
illustrates such an integrated strategy composed of a deliberate strategy and an
emergent strategy.

Uncertainty Deliberate

strategy

O Strategic objective

Emergent
strategy

» Time

Figure 1. Illustration of an integrated strategy
Source: Author’s own illustration.
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Energy strategies in Europe for increasing energy generation by using

renewable resources

Energy sector is a rather complex one structured usually into three main domains:
energy generation, energy transportation, and energy consumption. Each domain has
got specific characteristics and any strategy should be able to achieve objectives in
concordance with them. Power generation in the European countries changed its
structure in favor of renewable energy, due to increased levels of protection for the
natural environment and reduction in air pollution. EUROSTAT data published on May
2015 shows that in 2013 in the EU-28 zone energy generated in classical power plants
using coal, oil and gases represented 49.8%, energy generated in nuclear power plants
represented 26.8%, and renewable energy represented the rest 23.4% (i.e. hydropower
12.8%; wind turbines 7.5%; solar 2.7%). It is interesting to note that during the period
of 2003-2013 the energy generated in classical power plants decreased from 56.4% to
49.8%, and the nuclear energy decreased from 30.9% to 26.8%. In the same period of
time, solar energy increased from 0.01% to 2.7% and the energy produced in wind
turbines increased from 1.4 to 7.5%.

These above results came as a result of the European Commission policies and
strategies to decrease energy generation in fossil fuels plants and in nuclear power
plant and to increase energy obtained from all renewable energy forms. For illustration
[ shall present some ideas contained in the Directive 2009/28/EC of the European
Parliament and of the Council from 23 April 2009, on the promotion of the use of energy
from renewable sources. As it is mentioned in the document, “This Directive establishes
a common framework for the promotion of energy from renewable sources. It sets
mandatory national targets for the overall share of energy from renewable sources in
gross final consumption of energy and for the share of energy from renewable sources
in transport” (Directive 2009/28/EC, p. 27). The Directive makes also connections with
the efficiency of energy consumption and suggests generic ways of integrating
strategies for both increase in renewable energy sources and increase in efficiency of
energy consumption.

By “energy from renewable sources” the Directives means energy that is
generated from renewable non-fossil sources, namely wind, solar, aerothermal,
geothermal, hydrothermal and ocean energy, hydropower, biomass landfill gas, sewage
treatment plant gas and biogas. By “biomass” the Directive means the biodegradable
fraction of products, waste and residues from biological origin from agriculture
(including vegetal and animal substances), forestry and related industries including
fisheries and aquaculture, as well as the biodegradable fraction of industrial and
municipal waste. By “biofuels” the Directive means liquid or gaseous fuel for transport
produced from biomass.

The main issue of this Directive concerning renewable energy consists in re-
iteration of the strategic objective set up in the previous document issued in 2007
entitled "Renewable Energy Roadmap - Renewable energies in the 21st century:
building a more sustainable future”, which is to have a 20% target for the overall share
of energy from renewable sources and a 10% target for energy from renewable sources
in transport. These strategic objectives should be achieved by developing sustainable
national schemes, combined with an increase of efficiency in energy consumption. For
instance, promoting in transportation in crowded cities of cars of reduced geometrical
dimensions and reduced engine powers, together with increased use of electric cars
with higher performances.
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The Directive emphasizes the importance of developing new technologies, and
moving toward decentralization strategies in implementing projects based on
renewable energy sources. This very interesting since it comes as an opposite strategy
from the use of large power plants in generating electricity, like those based on fossil
fuels and those based on nuclear fuels. Thus, decentralization may have many benefits
“including the utilization of local energy sources, increased local security of energy
supply, shorter transport distances and reduced energy transmission losses. Such
decentralization also fosters community development and cohesion by providing
income sources and creating jobs locally” (Directive 2009/28/EC, p. 16).

Analyzing this strategy set up by the Directive 2009/28/EC we see that there is a
deliberate strategy component which yields the framework for increasing the
participation of the energy renewable resources in the spectrum of energy generation
modes, but also it contains possible emergent strategies which will be developed by the
member states in concrete given conditions since energy sources distributions, classic,
nuclear and new is not uniform and each country should take advantage of its own
natural resources. For instance, it is quite normal the Northern European states to
benefit more of the energy produced in hydropower plants, while the Southern
European countries to take advantage of solar energy.

In a document released in 2011 by the Directorate -General for Energy (Energy
2020), a thorough analysis is made on the implementing the strategy outlined in the
Directive 2009/28/EC and the conclusion is the following: “The quality of the National
Energy Efficiency Action Plans, developed by the Member States since 2008, is
disappointing, leaving vast potential untapped. The move towards renewable energy
use and greater energy efficiency in transport is happening too slowly. While we are
broadly on track for the 20% target for renewables, we are a long way from achieving
the objective set for energy efficiency” (Energy 2020, p.5). The document considers that
is necessary a new energy strategy, which means actually an emergent strategy, based
on the following priorities:

1) Achieving and energy-efficient Europe.

2) Building a truly pan-European integrated energy market.

3) Empowering consumers and achieving the highest level of safety and security.

4) Extending Europe’s leadership in energy technology and innovation.

5) Strengthening the external dimension of the EU energy market.
This new perspective confirms the new structure of the energy strategy and the
dynamic interplay between the deliberate strategy and emergent strategy aiming
toward the same strategic objectives. As it is underlined in the Working Document (EC-
Working Document, 2011, p. 4), “Long term perspectives should not imply lack of
flexibility and our policies should be adaptable to new global opportunities and
challenges as for example the economic crisis, the impact of unconventional gas, new
technology breakthroughs etc.”. The generic framework will contain intermediate
milestones and action plans on shorter intervals e.g. 3 years, which will be designed as
emergent strategies since they will consider the new changes in the turbulent business
environment and technology disruptive innovations.

Energy strategies in Europe for future European electricity system
operation

[ shall extract some important ideas from the elaborated analysis performed by Slot et
al. (2015) concerning options for future European electricity system operation, and I
shall integrate them into the generic framework for the energy strategy. The authors
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emphasize from the very beginning the fact that system planning and system operations
are executed in different time-frames before the actual transport of electricity to takes
place. In figure 2 there is an illustration of these time-frames.

Deliberate strategy Emergent strategy Operation
Long-term planning Time-ahead Real-time
[years) [months/days) {min/sec)

Figure 2. Illustration of different time frames
Source: Slot et al.,, 2015.

What is new in this vision, it is the idea of centralization of the electricity transport
system, from the national level to the regional level. If for developing energy generation
units based on renewable energy resources the European strategy asks for
decentralization, for developing electricity transport systems in the next future the
European strategy is for centralization. That is a very interesting combination between
decentralization and centralization. This centralization should be done before the real-
time operation begins. According to Slot et al. (2015, p. 5), “the target model for 2020 is
to erect Regional Operational Centers (ROCs) throughout Europe in which the operation
system before real-time functions are centralized, thereby centralizing authority over
the functions across larger geographic areas”. That means the following:

e The aim is to remove national borders between countries as much as possible by
operating them as ‘normal’ connections within the control area of a ROC.

e Both the deliberate strategy and emergent strategy should be executed at pan-
European level, coordinating the developments in the geographic regions of the
different ROCs.

For such a vision to be adopted it is necessary that EC ensures the legislative power for
the pan-European level, and that the European regulatory body will have the power to
independently check the formulation and execution of methodologies, processes and
procedures in line with the general policy. Regional centers (ROC) will execute
prescribed tasks in concordance with the formulated methodologies, processes and
procedures. Then, in each member state should be adopted new legislation concerning
the operation of the electricity system under the new centralized authority of the ROCs.

Conclusion

The paper presents a new vision concerning elaboration and structure of generic
strategies by considering both a deliberate strategy and an emergent strategy. The
deliberate strategy creates a thinking framework based on a pro-active attitude and a
planning exercise. The emergent strategy comes into play in the latter part of the long-
term planning as a reaction to the new changes which might happen in the business
environment. In the second part, the paper presents how this new strategy structure
applies to the European energy strategy. Due to the complexity of the energy domain,
the paper considers only the strategy to increase the presence of the energy generation
in the renewable energy sources and to the electricity system operation at the pan-
European level. The interesting aspect of this new vision of the European Commission
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consists in calling for a decentralzation strategy in developing energy production units
based on renewable energy sources, but for a centralizing strategy in the electricity
system operation based on creation regional Operation centers throughout the Europe.
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Hydrogen as an energy carrier for fuel cell Systems. Environmental
consequences for using Hydrogen as a secondary energy carrier

Robert STAIGER
The Bucharest University of Economic Studies, Bucharest, Romania
rob.staiger@gmail.com

Adrian D. TANTAU
The Bucharest University of Economic Studies, Bucharest, Romania,

Abstract. Hydrogen (Hz) as a secondary energy carrier is one of the promising solution for energy
conversion applications in the future. Fuel cells (FC) as chemical conversion systems which are
driven with H; can increase the overall efficiency of energy conversion, reducing greenhouse gas
emissions and the possible dependencies of fossil energy sources in the future. This article shows the
dependencies between the primary energy sources and FC applications. The aim of the scientific
paper is to show the possible consequences of the environmental impact using Hz. Three aspects are
looked more in details. First aspect is the transforming process for producing environmental
friendly H, with comparable energy prices. Second aspect are the FC applications and there
potential increasing efficiency and reducing harmful fuels. The third aspect is the environmental
impact of using H: for such energy conversion processes. Thermodynamic and chemical
dependencies are crucial. Methodologically a model is used to show the different dependency of this
energy conversion processes. Parameter like efficiency of the primary energy conversion process,
efficiency of the FC system, will be considered. The result of the research shows the crucial aspects
to use H; as a secondary energy carrier. The statements made in this article can help stakeholder
around H; and energy conversion processes.

Keywords: Renewable energy, hydrogen, fuel cells, energy conversion, well to wheel,
environmental impact
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Introduction

Today's energy conversion processes with fossil fuels substantially contribute to global
warming and climate changes (Stern, 2014; Le Quere, 2014). To reduce the man-made
anthropogenic greenhouse gases, new ideas and concepts for energy conversion systems
are required (Ranger, 2012; Rogelj, 2011). One solution is using Hz as a secondary
energy carrier produced out of a renewable enerqgy source (RES) (Quaschning, 2016;
Topler, 2014). Sustainable Hz production could be a future strategy for a H, economy.
Decentralized high efficient energy conversion systems driven with locally produced H;
can be one key energy strategy in the future. Stationary and mobile application with FC
driven with H; fuel produced out of RES will help moving in a sustainable (permanence)
energy future.

Scientific aspects

First aspect: transforming process for producing environmental friendly H2 To analyze
and understand how energy is converted the different energy sources like primary,
secondary, final and usable energy terms must be defined (Allelein, 2011; Dieckmann
2014). Tables 1-2 show the different ways for producing Hz today (Machhammer 2015,
Dincer, 2016; Fang, 2017; Kirilin, 2014). Today’s Hz production is mostly done through
fossil energy sources in the chemical industry.

Table 1. Today’s H; production with fossil enerqgy sources

Process Fuel Type Efficiency Cost €/KW | CO2 impact
A(Elt:tg;iror{l?i froerfr(;lrirr?g)r CH4 <80 % > 0,04 Huge impact
Parti;ls?f)i(iggzﬁ? (ol Fossil oil <80% > 0,05 Huge impact
Kvaerner process Fossil energy :hi?:r/fall-llzéncear.g;o:/oél 0% C > 0,05 Little impact
Electrolyser fossil energy | Fossil energy <70 % > 0,08 Huge impact

Source: Authors’ own design based on industry estimates.

Table 2. Today’s H; production with a renewable energy source

Process Fuel Type Efficiency Cost €/kW CO2 impact
Steam reformer Biomass Max 80% > 0,05 Carbon neutral
Electrolyser - o o > 0,08 .
Hydropower, Wind, PV electricity Max 60%-80% > 0,09,> 0,20 No impact

Source: Authors’ own design based on industry estimates.

‘Second aspect: that is analysed is the FC applications, efficiency and environmental impact
FC is a device for converting chemical energy in electricity and heat (cold burning
process) with an efficiency of over 80% (Niederhausen, 2014; Kurzweil, 2013).

By chemical principle of a polymer Electrolytic FC (PEM) the entire chemical
reaction in PEM FC can be described by the equation:

2H> (gas) + 02 (gas) — 2H20 (liquid) [1]

Depending of the different applications, different FC types are available (Staiger,
2016).

The third aspect: for the analyses is the environmental impact of using Hz with fuel
cell systems The most common element in the universe represents about 90% of all
atoms, approximately 34 of the total mass. Atomic H reacts with organic compounds
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(Carbone element C) to form complex mixtures of different products (Methane CHg,
Petrol C¢ Hi2).The stoichiometry is based on the conservation of mass. This may be
determined as the amount of COz, which is produced during the combustion of various
fuels.

Methodology

For the EECM with H; (Figure 1), the following parameters for calculation purpose and
comparisons are essential for the process: efficiency of the primary energy conversion,
type of primary energy sources, type of FC application with efficiency parameter.

Efficiency  n 3= gomtn =g 2]
Total efficiency M= (1 =11) * (X =n02) * (1 =13) * (1 = 1a) * Ngink (3]

Meotal = ot [4]
Total Environmental Impact (TEI) TEI = Qprimary* C02¢f [5]

PEF = Primary Energy Factor, CO2cf = CO2 conversion factor, TEI= Total Environmental Impact

. Energy Sink
Primar v Energy source l process 1 I process n I
Conversion Conversion Conversion
process process process
Primary Environmental Qutput energy
Input Energy impact O

Primary

Figure 1. Environmental Energy Conversion Model (EECM)
Source: Authors’ own design.

Research Analysis and Results
For this article one example for a mobile and one for stationary system is used.

Stationary system with Fuel Cell Heating systems Alternative heating appliances
with an integrated chemical energy converter” (Fuel Cell, Cold burning process) which
operates with H2 is far more efficient as a Carnot cycle system. Today’s FCH Systems are
using fossil gas for operation. To operate the FC, H2 is necessary. For this reason, a
reformer is used to generate the H2 part out of a fossil fuel like CH4. Today’s FCH on top
of the FCH System a condensing gas boiler is integrated.

Reforming process and environmental impact today The amount of COz of the
reforming process can be calculated with the chemical stoichiometry. Molecular mass
equation: 16g+ 36g = 8g + 449 > 1kg H, > 5.5kg €O With the energy contents of
33.33 kWh/kg Hz, 166 g CO2 /kWh will be generated.

Mobil System Electrical cars in compare to conventional are far more efficient. A
normal combustion engine car has efficiency (tank to wheel) of less than 25%.
(Schreiner, 2015; Cornel, 2015; Tschoke, 2015) Electrical cars in compare have an
efficiency of ca. 80%. The problem in present is the battery system, maximum driving
distance and economics.

Fuel Cell cars The principal of a FC car is similar like an electrical vehicle. Instead
of a battery a tank with H; provide the energy for the car. The efficiency (tank to wheel)
is less than an electrical car. In compare to an electrical vehicle the efficiency is ca. 45%
(Cornel, 2015).
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Environmental chain for FC heating systems and for mobility application

The reference is a 50 kW petrol car. The car needs 15 kWh energy for 100 km

The Chain Well to Tank takes all energy production steps into account. The result
shows, electrical cars with batteries charging with a RES (PV) have the best
environmental impact. FC driven cars with Hz produced out of a fossil energy source
(electrolysis electricity) has the worst environmental impact. If Hz are produced out of a
RES the environmental impact would be 30 times less.

For the Chain Well to Wheel the total chain from production to the energy output

on the wheels
Chain 1 = efficiency appliances (car), chain 2 = H; compression 700 bar, Chain 3 = electrolysis, Chain 4 =
energy conversion electricity (generators, distribution loses), chain 5= primary energy factor 1,2.

Table 3. Energy Chain from Well to Wheel as an example for Petrol and fuel cell car

Tvpe Fuel Cain 1 Chain 2 Chain 3 Chain 4 | Chain5 Total

yp type | Car% % % % % %
Carpetrol | poiiol | 20% 80% | 16%
o with PV | 80% 15 % 12 %

atteries
0, 0,
Car with fuel cell PV 45 % 90 % . 70% . 15 % 5%
Compression. | electrolysis

Source: Authors’ own processing.

Table 4. Energy Chain from Well to Wheel as an example for different fuel types range 100 km

. . €0, Energy Total 'I:otal C92 ke CO: gr per
Application impact amount on efficienc primary Primary km
kg/kWh the wheel y energy Energy
Reference system
Car with 0,287 15 kWh 16 % 93 kWh
Petrol
Alternatives

Car with .
batteries Coal 0,7 15 kWh 22 % 68 kWh
Car with

0,
batteries PV 0,01 15 kWh 12 % 125 kWh
Car with fuel 0,57 15 kWh 8% 187 kWh
cell fossil
Car with fuel 0
cell PV 0,01 15 kWh 5% 300 kWh 3 kg 30 gr

Source: Authors’ own processing.

Example FC heating system with 12kW power reference condensing gas boiler

The case study is following the parameters: Energy demands 20.000 kWh/a, electricity
4.000 kWh, location Germany. The result shows, that conventional condensing gas boiler
and electricity from the grid has the worst environmental impact. The reason is the bad
efficiency of the production of electricity. In the Micro CHP’s the efficiency chain is far
better for producing electricity. Ideal situation would be a H; driven FCH System where
Hz is produced out of a RES source.
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Table 5. CO; Impact Primary Energy usage

Total
Efficienc Efficienc Total unit Primar CO2 equiv.
Type unit Y chain Z-g energy kW enel'gyy kgCOz(}kW ol
kW/a
Reference System
gas 0,98 80 % 20.400 25.500 0,24 6.120
electricity 35% 4.000 11.428 0,56 6.400
Total CO; emission /a
Fuel Cell Heating System with fossil gas
FCH with 0,70 80 % 28.570 35.700 | 024 | 8568
fossil gas 45% el. 100 % 4.000
1kwel 0.8 3.200 rest gas
kw thermal 35% th. 19.022g
Total CO2 emission /a | 8.568
Fuel Cell Heating System with H; produced from fossil gas
FCH with 0,9 50 % 22.222 44.000 | 0,24 | 10.580
fossil H; 45% el. 4.000
1kwel 0.8 3.200 rest gas
kwthermal | 3%t 19022
Total CO2 emission /a | 10.580
Fuel Cell Heating System with H; produced from renewable |s0urce PV |
. 0,90 10 % 22.222 222.222 0,01 2.222
FCH "H‘”Zth M= 4.000
1kwel. 0.8 3.200
kw thermal 35% th. rest gas
19.022
Total CO2 emission /a | 2222
Source: Authors’ own processing.
Conclusion

The scientific research shows that H; as a secondary energy fuel have a huge impact,
under which conditions hydrogen will be produced and processed. Main aspects are:
reducing the environmental impact/decarbonisation, independency on energy/storage
possibilities/ decentralization, reducing energy cost, transmitting losses, high efficient
energy conversion system with new product and new business model and sustainable form
of a new energy economic future.

The research shows that H2 must be produced out of a renewable primary energy
source. FC will be a key technology in the transformation of H> to other forms of energy.
In compare to existing conversion processes (Carnot Cycle) FC are far more efficient.
Energy conversion should be designed in decentralized units. The energy
transformation should take place directly at the consumer where the energy is needed.
The efficiency of the energy “value chain” plays an important role (RES availability
example PV).

In the mobility sector (Cars) the energy source for charging up batteries or
producing Hz must come from a RES. Fossil driven sources would make the
environmental impact even worse. Up to 95 % CO2 reduction with a RES is possible. If
you count the amount of cars which are available, the environmental impact in a long
term is huge.
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For stationary system like in our example a FC heating System, it would improve
also with a fossil energy source the environmental impact. Ideally the fuel should be
produced as well out of a RES. 80 % CO2 reduction would be possible.

In the mobility and heating sector where more than 60% of the energy demand is
used, the energy saving potential and increasing efficiency potential is enormous.
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Abstract. Risk management is necessary for achieving the goals of the organization. There are
companies that use it but even still it is not a priority in many of them. There are some good
practices in the energetics field for minimizing risk but they offer only partial risk prevention and
are not sufficient. Companies working in this field still fall in risk situations and take damages
when they occur. Therefore a new risk management method needs to be presented. Renewable
energy sources are much needed in the current state of environmental pollution and close
completion of fossils. Small photovoltaic plants offer plenty of advantages to the other renewable
energy sources which prioritize their risk management. The laws in European countries have
safety regulations for the staff, participating in the construction and maintenance of the
photovoltaic systems, but these measures are not sufficient - there are still risks that occur and
damages that take place. Investors in small photovoltaic systems need to know what are the
existing risks that could influence their systems. There are plenty of various risk situations which
could take place. If they occur, this will lead to extra expenses on behalf of the investor which will
have a financial influence on the payback of the investment. The purpose of this work is to present
a risk management method, which currently does not exist in the country, so that the risks and the
damages from them that could occur during the exploitation of small photovoltaic plants could be
identified, measured and explained.

Keywords: risk, management, method, small photovoltaic installations, experts, interviews
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Introduction

Risk management is necessary for every organization, even for small enterprises, and
especially for them, because lower damages could have a much higher impact on them
rather than on large corporations. In order for every business to achieve its goals, the
risks that could influence them need to be established, identified, evaluated and
controlled, i.e. they are to be managed well in order to ensure the success of the
organization and the profit. When considering the energy field in particular, it can be
concluded that there are some good practiced to reduce risk like technical requirements
related to the installation of the systems or to be observed by the staff working on it.

However, risks do occur which means that the existing risk management options
are not sufficient. For example, environmental risks could pose a threat to the systems -
not being able to precisely predict the weather conditions will prevent the investors in
making plans for their profit for the upcoming year. Photovoltaic installations have
plenty of advantages to other energy sources, discussed in detail in (Velikova, 2012).
Some of them are - they do not emit substances that could harm the atmosphere, they
cannot cause natural catastrophes like nuclear power plants could, they do not pollute
the soil or the water, they use a source which will not end in million years to come - the
sun, and this source is openly available to everyone.

Small photovoltaic installations have some specific positive sides - they are
cheaper than large systems which means that more people are able to afford them and
use them. Installing a photovoltaic system with the purpose of using its production for
private consumption only is easier and simpler compared to installing such a system
with the purpose to connect it to the grid, in Bulgaria. That is why creating a risk
management method for small photovoltaic installations has a priority compared to
other sizes and types of renewable energy sources. The first steps of this method are
presented in (Velikova and Kirova, 2014). This material presents a method for risk
management for the exploitation of small photovoltaic installations. This research is
based on a previous one with data for an actual installation, as already mentioned.

Literature review

The need for environmental preservation, ensuring availability of energy sources, the
growing dependence between environment and economic development make risk
management in the environmental sector an economic and social priority. Photovoltaic
installations have plenty of advantages as mentioned above. There are plenty of
methods and approaches for risk evaluation (Vladimirov, 2009) which makes it difficult
and time consuming to choose one and define it as an appropriate one. Some methods
are used more widely than others, of course, this making the task to choose an
appropriate method or approach a bit easier (Mitev, 2007) considering this fact. Many
organizations that engage in risk management use subjective classification which
defines the probability for risk occurrence as belonging to one of three categories - low,
average and high (Hubbard, 2007). What is low, average or high will depend on the
factors which are different for the different companies like size, purpose of the
enterprise, thought pattern of the decision maker, etc. This means that different
investors will consider risks differently based on their way of thinking and how they see
risk. That is why specific strategies and a risk management plan cannot be offered - this
is a decision that has to be taken individually. Many companies use this method for risk
management but it does not provide specific numbers related to the consequences of
the probable risks. Therefore, using a definition for the risks - low, average or high is
not sufficient for a successful risk management.
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Research methodology

The object of the research is chosen after analysis of the different types of RES - small
photovoltaic installations with total installed power of up to 200 kWp. This risk
management method is approbated and the success of its application is already proven
which makes it appropriate to use by others. Since it is a new type of research that
applies to a comparatively new field in Bulgaria we are yet to see the results of its
application and how successful it will actually prove to be. It will take time to see if the
information given by experts will be confirmed in reality and currently their data
cannot be précised more.

Method of research

There is a large variety of methods and approaches for risk management which makes it
almost impossible for all of them to be collected, reviewed and presented in detail. Of
course, some of them are more popular than others. The success of the experiment
largely depends on its overall organization and implementation. The method and the
first steps of the structure of the work are available and justified in (Velikova and
Kirova, 2014) which sets the basic information for the research. For the current
research the information provided before is now being updated, renewed and specified.
Currently, the steps already existing are developed more and a few more steps are
added to the list to make it fuller and complete.

Choice of research approach

The expert evaluation is based on the use of the abilities of experts to give an evaluation
which is closest to reality. There are often many experts in different areas that have
knowledge regarding certain issues and therefore they can be asked to provide it in this
case. This approach has many advantages. Experts are called specialists that have wide
and close to reality knowledge, experience and understanding which can be used to give
answers to important questions. Those answers are anonymous which gives a more
relaxed atmosphere for work of the experts. The opinions that they have are collected
with their permission and understanding of the research. The method has also some
disadvantages but they are minor to the positive sides of the approach chosen. The
experts will be asked to give their opinions on the problem of interest. Each expert will
be chosen anonymously and will not have information for the other participants of the
research. The interviewer is to stay neutral when asking questions and should not
direct the questions towards a specific answer. The interviewer should not provide
information to the expert that could lead to distorted results like suggestions,
specifications, precise values, etc. It is expected that some ranges of damages could have
a 0 for a minimum value if the experts have little or no experience related to them. The
experts chosen should be well informed about the research, they should be aware of the
purpose of the research and the way the information from them will be used. This
preliminary information is necessary in order to ensure that the opinions given are as
close to reality as possible and will correspond to the purpose of the research.

Profiling the experts

The specialists need to be able to give accurate and present-day information because
the sector develops rapidly and the risks also change because of it. As new technologies
appear, new risks, related to them emerge as well. In order to ensure objective selection
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of the specialists who will take part in the research the people selected need to have as
much experience and knowledge of the topic of interest as possible. Those experts need
to work on the territory of the country so that they could present relevant data for the
research for Bulgaria and so that they have the necessary education, experience,
knowledge and abilities that will allow for best results. This would guarantee their
competence in their work and would provide data that is closest to reality. At the same
time the literature provides some tendencies when compiling the experts’ profile and
they are complied with in the research. Each expert is to be interviewed alone, in a time
that fits their schedule so that they could not be pressed to give fast answers. The
specialists should feel comfortable and have the conditions needed so that the answers
given are by people in the appropriate state of mind.

Compiling interview questions

The information searched for will be for small photovoltaic installations. It has to
respond to the requirements of the method which will be used to collect more
information regarding the risks of the system. The data has to be clear, full, precise and
understandable so that the method could be applied, and it should also respond to the
restrictions set. The questions and risks included in the research can be found in their
base version in (Velikova and Kirova, 2014). Since then they are updated and enriched.
The analysis of the risks is made based on literature review. There are various sources
defining risks for small photovoltaic systems. None of them though offers full and
complete information. All sources are partial and give a small part of information. In this
case the expert data could have a role in stating those risks.

Organization and conducting the research

There are various ways to obtain the information needed to conduct the research. In
this case the experts will be selected using a documental approach randomly. They only
need to comply with the conditions for competence that are set above. Solely this will
guarantee a quality of the research as specialist in this method recommend. The
research will be conducted in a time that is convenient for the experts to be contacted,
consulted with and interviewed. Their availability will define the timespan of the work.

Processing and analysis of results

The expert interviews will give a more precise and therefore - useful information
related to the risks for small photovoltaic systems based on collected and analyzed data
in ways, explained in the method. After the end of the interviews, the information has to
be processed in a way that allows its use afterwards. The form and content of the
answers will be adapted to the necessary method for their calculation.

Conclusion

There are some good examples for partial risk prevention in the energetics field which
means that other approaches need to be searched for. An algorithm, based on which
expert interviews are developed and implemented, and a definition of the specialists to
participate in the research is created. The method of the research is presented and
justified. It can be used to obtain data related to damages from probable risks to which
small photovoltaic systems are exposed. The method described in this article is
implemented and approbated by using the data provided by the means given in the text.
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Abstract. In today’s context of sustainable development the problem of natural resources is very
important for energy and environment policies of most of the countries. The humanity is
confronting with depleting of natural resources, food, water, conventional energy resources (oil,
natural gas and coal) and with climate change issues. As a response to the above mentioned issues
it can be seen an intensification of efforts towards diminishing the climate change that is due to
greenhouse gasses emissions from conventional fuels combustion. In this respect today’s actions
are directed towards development of clean industrial technologies. Together with development of
technologies for renewable energy resources, recuperation of all forms of secondary energy
resources represent the most efficient energy solution. Today, different industrial processes lead
to substantial energy losses especially when talking about flue gasses (which are available from
any combustion process) and they represent about 70 % from all secondary energy resources. The
main causes of appearance of these energy losses are due to technological and energy
imperfections of industrial processes, but there are also causes due to equipment condition and its
utilisation.

Keywords: energy efficiency, management, secondary energy resources, recuperation
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General aspects

In today’s context of sustainable development the problem of natural resources is very
important for energy and environment policies of most of the countries. The humanity
is confronting with depleting of natural resources, food, water, conventional energy
resources (oil, natural gas and coal) and with climate change issues.

As a response to the above mentioned issues it can be seen an intensification of
efforts towards diminishing the climate change that is due to greenhouse gasses
emissions from conventional fuels combustion. In this respect today’s actions are
directed towards development of clean industrial technologies. Together with
development of technologies for renewable energy resources, recuperation of all forms
of secondary energy resources represent the most efficient energy solution.

Today, different industrial processes lead to substantial energy losses especially
when talking about flue gasses (which are available from any combustion process) and
they represent about 70 % from all secondary energy resources. The main causes of
appearance of these energy losses are due to technological and energy imperfections of
industrial processes, but there are also causes due to equipment condition and its
utilisation. In these conditions recuperation of energy potential from the secondary
energy resources can lead to increasing productivity, thus leading to increasing energy
efficiency and reducing direct and indirect environmental impact.

Definition of secondary energy resources

Secondary Energy Resources (SER) represent “energy losses” from different industrial
processes. The energy level /potential of a secondary energy resource is like an “energy
barometer” of the industrial process that it comes from. The higher the energy content
of the SER (under different forms) the lower the energy efficiency of the analysed
processes.

The analysis of (energy and economic) efficiency of recuperation of secondary
energy resources within a technological industrial process is performed at a certain
moment characterised by technological and economic conditions. Depending on these
conditions there can be only recuperated a part of the SER potential due to the technical
and economic restrictions. This part of SER that can be recuperated at a certain moment
represent the Reusable Energy Resources (RER), [1].

Thus, the energy value of RER is depended on the development of energy
recuperation technologies and on the reference level of energy costs, which are dynamic
in time.

The great diversity of industrial processes leads to different categories of SER,
with different characteristics depending on the form of used energy and on the type of
energy carrier.

Depending on the physical and chemical characteristics SER from different
industrial processes can be classified based on the energy vector. Table 1 shows the
classification of secondary energy resources that come from industrial processes.

Actual technological development takes place based on a policy of continuous
technological modernisation of industrial processes and on a permanent increase of
concern for rational use of energy, thus for increasing energy efficiency.

Utilisation of solutions for recuperation of energy from SER that come from an
industrial process is one of the main measures for increasing energy efficiency, which
leads to good economic results and to decreasing the environmental impact.
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Table 1. Examples of secondary energy resources

SER type Energy vector contained | Example of SER from industrial processes
Thermal SER Sensible and/or latent - Flue gasses from combustion processes from
heat different industrial sectors: metallurgy, construction

materials, petrochemical, etc.

- Hot technological wastes (slag, coke).

- Used steam from pneumatic machines.

- Humid air evacuated from industrial halls and drying
equipment.

Combustion SER | Chemical energy - Flue gasses with a calorific value resulted from
petrochemical and metallurgical processes (Kkiln,
ovens, refineries, coal gasification, etc.).

- Lye from pulp and paper industry.

- Wood wastes (wood processing industry).

Pressure SER Pressure - Kiln gasses (metallurgy).

- Solutions of fluids under pressure from technological
equipment (steam, compressed air).

Source: Authors’ own classification based on the industrial process.

Possible directions of recuperation of SER
Recuperation of SER can be performed within the analysed industrial process (internal
recuperation) or outside the analysed industrial process (external recuperation).

Internal recuperation is performed when the energy of SER from an industrial
process is recuperated within the same process, e.g. combustion air pre-heating, fuel
pre-heating, technological materials pre-heating, etc.

External recuperation is performed when the energy of SER from an industrial
process is recuperated outside the process for covering other power or heat demands.

Complex recuperation represents the combination of internal and external
recuperations with the aim of increasing the total recuperation ratio. The combination
of recuperation solutions can be done through sequence or parallel integration of
simple recuperation solutions. The complexity of recuperation schemes increases with
number of analysed solutions. From the energy point of view, by combining internal and
external recuperations there can be obtained a higher recuperation ratio compared to
simple recuperation solution. However, it should be mentioned that the decision of
utilisation of a certain recuperation solution is taken always based of economic
efficiency of the analysed contour.

In these conditions the analysis of efficiency of recuperation is performed for the
entire recuperation scheme aiming at determining the optimal solution from the
economic point of view, [2].

Management of secondary energy resources
The activities of an energy manager performed within an industrial contour include also
the management of secondary energy resources. This type of activity has direct effects
upon increasing energy efficiency of the entire company. Monitoring of energy losses,
reduction of energy losses through different energy efficiency measures, inventory of
SER, energy content analysis of SER, establishing the ways and solutions of energy
recuperation from SER, energy, economic and environmental analyses of different
schemes of recuperation are performed in multiple steps. Bellow there are detailed the
main steps/phases of such an analysis.

1. There is established the industrial contour that is analysed from the energy
point of view (energy efficiency). This contour can be a part of technological equipment
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(for example combustion chamber of a kiln), technological equipment (including or
excluding recuperation equipment), a set of technological equipment, a technological
line, a company, an industrial platform.

2. There are analysed from the energy point of view the processes within the
considered contour - based on the energy and exergy balances, determining energy
losses.

3. There are applied specific measures for reducing energy losses, taking into
consideration technical and economical profitability (for avoiding recuperation of
certain energy losses that can be excluded or diminished through a lower economic
effort than through their recuperation).

4. For the specified contour and the new energy losses there are established
energy flows, an energy analysis (quantitative and qualitative) is performed of each
energy flow, compared to the reference conditions of the environment, and thus,
resulting the limits of the thermodynamic nature.

5. There are established the directions of recuperation and simple (punctual)
solutions for every energy flow recuperation taking into consideration the energy
content and energy form, and on the other hand taking into account the energy
demands of the analysed contour, and their variations, thus resulting the load
limitations.

6. There are established types of recuperation equipment, including their main
technical characteristics, thus, leading to technical limitations.

7. There is performed a technical, economic and environmental analysis of the
efficiency of SER recuperation, taking into consideration energy savings (fuel) obtained
through recuperation, this criterion defining the energy efficiency of recuperation.

From the economic point of view fuel savings obtained through recuperation is
reflected in the financial savings with fuel. The economic analysis also takes into
account investments and expenses associated to recuperation equipment, and
eventually, supplementary fuel consumption of recuperation equipment. The economic
criterion used in this case is the payback period

The environmental effect of recuperation of secondary energy resources can be
quantified through eco-taxes paid (they are included in the cash flow of the economic
analysis) in case of exceeding the limits of pollutant emissions.

8. Based on the complex analysis: energy, economic and environmental there are
established direction, solution and optimal ratio of recuperation of secondary energy
resources, setting at the same time the value of RER.

Table 2 shows the main energy efficiency criteria:

Table 2. Energy efficiency criteria

Fuel savings AB=AW/Hikg
- absolute value fuel/T]
- relative value Ab=AB/B;
Recuperation ratio 0= Wrer / Wres

Source: Authors’ own design.

Where: AW represents the fuel savings due to application of recuperation solution, kJ/t; Hi -
lower heating value of saved fuel, kj/kg fuel or fuel equivalent, kj/kgc.c); T - reference period for calculus;
Bi - initial fuel consumption before implementing recuperation solution; Wres - energy content of SER,

k]/T; Wrer - energy recuperated from SER, k] /1, [3].
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Case study

In the presented case study there is analysed a complex scheme of internal recuperation
of heat from flue gasses resulted from a combustion chamber of a kiln for thermal
treatment. The recuperation solution aims at pre-heating the combustion air in sequence
with pre-heating technological materials. Figure 1 shows the simplified scheme of a
complex recuperation.
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Figure 1. Simplified scheme of a complex recuperation of heat from flue gasses
Source: Authors’ design.

Notations:

PA - air pre-heater;

PM - Materials pre-heater;

tae, tai — temperature of cold, respectively pre-heated air;

ty t's teev — temperature of flue gasses at exiting the combustion chamber before recuperation,
after air pre-heating, respectively after materials pre-heating;

tp - temperature of final products;

tp — fuel temperature at kiln entrance;

tme, tmz — temperature of technological materials at entrance in combustion chamber,
respectively after heat recuperation.

Energy efficiency of recuperation can be determined based on total fuel savings
given by:
ABpa-pM=ABpa+ABm [m3n/s]. (1)

The total recuperation ratio of heat from flue gasses is:
Orpa-pm=06rpa+ &rpm [%0].(2)

Economic efficiency of the complex recuperation is established taking into
account the value of fuel savings ABPA-PM obtained through investments and a surplus
of annual expenses due to additional equipment for recuperation.

The investment is given by:

lef = Ipa+Ipm +lvg+lva [Euro], (4)

Where:
[PA - investment for air pre-heater;
IPM - investment for materials pre-heater;
IVA - investment for air fan;
IVG - investment for flue gasses fan.
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The economic effect of the analysed solution is determined based on the
investment payback period:

I
TR —A—C(S)

Where:

AC - represents expenses savings due to fuel savings.

Environmental efficiency of heat recuperation from flue gasses can be
established by determining the environmental impact criteria: greenhouse effect,
acidification, photo-oxidant pollution, contribution to depletion of natural reserves and
raw materials. These criteria allow quantification of environmental effects of
recuperation of secondary energy resources.

Taking into consideration the environmental effect of recuperation, the economic
criterion of payback period can be thus written, where AEc represents savings due to
eco-taxes:

_ I
~ AC+AEC’

TR (6)

The main results of the case study are presented in table 3.

Table 3. Main energy criteria for proposed recuperation solutions

Materials pre- Combined
Energy criterion Air pre-heater (PA) heater (PIIJV[) recuperation
(PA+PM)
Annual fuel savings 409000 471000 564600
[m3y/an]
Net fuel savings - relative 15.64 1728 21
value [%]
Recuperation ratio 0.33 0.35 0.72

Source: Authors’ own findings.

Fuel economy — relative value

25 21%
20 15%

m%

PA PM PA+PM

Figure 2. Variation of fuel savings
Source: Authors’ own findings.
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Recuperation ratio
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PM PA+PM

%

Figure 3. Variation of fuel savings
Source: Authors’ own findings.

Calculus of payback period:
e Without eco-taxes:

_ lef 302200
" AC 137364

= 2.2[ years]

e With eco-taxes (on sulphurous):

(7)

AEc = A SO2* 600 [Euro]=22.89*600=13736 [Euro/year]; pt S02=600 [Euro/tS02]

ef

302200

Tix_ AC+AEC _ (37364 +13736

[years], (8)

Figure 4 shows the variation of payback period depending of the recuperation

solution.

Conclusions

Payback period

1.55 years 1.33 years 2.2 years
PA PM PA+PM

Figure 4. Payback period for each analysed solution

Source: Authors’ own findings.

From the economic point of view, even though the complex recuperation
solution is more efficient from technical point of view, the complex recuperation
solution leads to greater payback period compared to simple solution. This is due to
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that fact that the investment for the complex solution is higher due to the two pre-
heaters (PA and PM) compared to separate solutions, and this fact leads to increasing
payback period, even though it is not a great increase and the payback period of the
complex solution is acceptable from the economic point of view.

It can also be noticed that the eco-tax influences the economic efficiency of the
complex recuperation solution, leading to reducing payback period compared to
situation when eco-tax has not been taken into consideration.

The final decision regarding choosing the recuperation solution is taken after a
detailed analysis including analysis of technical and economic criteria, and taken into
account the environmental impact.

After analysing all energy, economic and environmental criteria for all
recuperation solutions taken into consideration compared with reference solution with
no recuperation, there can be drawn the following conclusions:

Valorisation of secondary energy resources, in this case the heat potential of flue
gasses, represents one of the most efficient methods for increasing energy efficiency,
leading to substantial reduction of primary energy consumption. This is the main
argument for implementing SER recuperation solutions in different industrial sectors. The
complex SER recuperation solutions lead to increasing energy efficiency.

SER recuperation also leads to reducing environmental impact, directly and
indirectly, through reducing pollutant emissions due to fossil fuel savings.

The optimal SER recuperation solution is determined after a complex energy,
economic and environmental analysis.
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Abstract. Renewable energy sources developed significantly in the last 5 years in Romania,
fundamentally changing the power market on both available capacity and production
predictability. Several changes in primary and secondary legislation on the wholesale power
market led to oversupply on OPCOM - Romanian centralized day-ahead platform - during windy
days or summer peak hours. The Marginal Price mechanism on day-ahead market decreases prices
in those hours, below baseload generators variable cost, leading to commercial losses for them, or
even more than this, to the inability to secure long term investments in baseload generation
capacity to replenish the existing ones. Under these circumstances, the present paper examines the
potential of other price mechanisms for OPCOM’s day-ahead auction - like pay-as-bid - in order to
achieve both the short and the long term goal of economic efficiency in power generation systems.
The methodology is based on testing two pay-as-bid hypotheses under 2 situations: the ideal one -
perfectly know market information - where all participants can determine the market closing
price, and the real one where the market information is known with a certain error. The results
indicate that switching from a marginal price system to pay-as-bid pricing will disrupt the short
term economic efficiency and will not create the investment incentives for long term power
generation capacity. Thus, a different new mechanism needs to be developed or an adjustment to
the existing one needs to be achieved in order to secure the economic efficiency in the Romanian
power generation system.

Keywords: electricity, renewables, power generation, power market, day-ahead auction,
marginal price, economic efficiency
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Introduction

Romanian electricity prices have been falling. Over the last 4 years, average electricity
prices in the Romania have decreased by one major change: an oversupplied market by
newly installed renewable capacity under current electricity trading rules.

Renewable energy sources developed significantly since the green certificates
support scheme has been establish, leading to steep development of the wind installed
capacities from almost zero to near 3,000 MWh at the end of 2015. In a context of less
than 10,000 MW hourly peak demand, the wind installed capacity fundamentally
changed the power market on both available capacity and production predictability.

In 2012, a new Energy Law creates the obligation to an energy producer
(Generator) to sell its entire production only on OPCOM (Romania’s energy centralized
market operator) centralized platforms, ether on forwards market, via bilateral
contracts platform, or on spot market, trough day-ahead or intra-day platforms. This
provision prohibits any bilateral contracts negotiated directly between parties,
including the flexibility provided by the possibility to negotiate a specific contract to
properly fit a particular energy deal between two parties. Obligation to sell on OPCOM’s
centralized platform for bilateral contracts, using standard contracts and products,
together with ANRE’s - the Romanian national regulatory body - secondary legislation
on bilateral contracts that requires ‘fix quantities and prices’ led to the situation where
renewables power plants cannot sell unpredictable production via fix quantities
products of the forward centralized platform.

For any unpredictable power producer, and this covers almost all types of
renewable capacity: wind, solar, hydro on river, the only remaining market is the spot
one, where they can sell day-ahead or intra-day their hourly production. The OPCOM
day-ahead auction mechanism is based on marginal pricing, the hourly market clearing
price setting the price for the respective hour. Constraining almost 5,000 MW
renewables installed capacity on spot market with an average demand of less than
3,500 MW per each hour, under a marginal pricing system, leads to oversupplied
situations that trigger a low market clearing price. A low energy price, otherwise good
for all consumers, is setting a wrong market signal as, in this particular case of
oversupply, the price does not reflect the real market equilibrium, but rather a
regulatory constrain of certain market players.

This article is analyzing the advantages and disadvantages of switching the day-
ahead marginal pricing system to a pay-as-bid one as a solution for spot energy market
to allow different settling price for different generators, assuring the long term
investment recovery for each one of power generation technologies. The difference
between marginal pricing and pay-as-bid system was summarized in different previous
researches by 2 hypotheses, explained in details in the section Price formation on pay as
bid auctions.

Question of which one of those two pricing mechanisms is the most appropriate
one has been raised around the globe in all liberalized energy markets, but in a
complete different situation. In undersupplied situations, the cheapest power plant
receive the same price as the most expensive one, shifting the value away from the
generation place, as illustrated by Kahn et al. in 2001, “Uniform Pricing or Pay-as-Bid
Pricing: A Dilemma for California and Beyond”, The Electricity Journal, July, 2001 and by
Susan F. Tierney, Ph.D. and Todd Schatzki, Ph.D. (2008), “Uniform-Pricing versus Pay-
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as-Bid in Wholesale Electricity Markets: Does it Make a Difference?”, Analysis Group
paper for New York Independent System Operator.

The effect of the Romanian energy law and ANRE regulation on
current spot market prices

Several changes in primary and secondary legislation on wholesale power market led to
oversupply on OPCOM during windy days or summer peak hours. The day-ahead
market baseload prices have been steadily decreased in the last 5 years when
renewables installed capacity, especially wind, increased constantly.

In order to put in evidence the cause-effect relations between wind installed
capacity and spot prices, the following method have been used: all OPCOM day-ahead
hourly prices during 2011-2015 where collected together with Transelectrica -
Romanian national grid operator - hourly energy generation recorded data, per
technology, in the same database. The overall situation can be seen in Figure 1.
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Figure 1. Day-ahead market (DAM) yearly average baseload price versus
Wind Power Plants installed capacity
Source: Authors’ own research results/contribution.

Analysis of the direct wind generation influence on day ahead hourly prices has
been computed by selecting the hours when wind generation was equal or higher than
1,000 MW, and recalculate the yearly average day-ahead price for the respective hours.
In order to have comparable effect, analysis was limited to year 2014-2015, when
installed wind capacity was almost equal. By this method, a 20% spot price negative
deviation have been determined when wind production higher than 1/3 of the installed
capacity, corresponding to moderate to high wind speeds. The outcome is presented in
table 1.

Table 1. Price and Production deviation when wind production is higher than 1,000 MW per hour

Price Deviation when Wind is Production Deviation when Wind is higher
Year higher than 1,000 MW than 1,000 MW
2014 -21% 162%
2015 -19% 119%

Source: Authors’ own research results/contribution.
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The Marginal Price mechanism on day-ahead market decreases prices in those
hours, below baseload generators variable cost, leading to commercial losses for them,
or even more than this, to the inability to secure long term investments in baseload
generation capacity to replenish the existing ones.

The economic efficiency in power plants dispatch

The goal of the electric industry, even in government-authorized monopoly structures
composed of highly regulated utilities, has been to provide reliable power efficiently.
The goal of such structures was, in theory, to provide the consumers with energy at the
lowest possible price.

Still, we should first define “efficiency”, as in the electricity markets it can mean
two different types of efficiency. As Mrs. Tierney wrote, “it’s important to distinguish
between short-run (static) efficiency and long-run (dynamic) efficiency. Static efficiency
means: 1) output is produced by the least-cost suppliers; 2) it is consumed by those
most willing to pay for it, and; 3) the right amount is produced.” ((Tierney and Schatzki,
2008), “Uniform-Pricing versus Pay-as-Bid in Wholesale Electricity Markets: Does it
Make a Difference?”, Analysis Group paper for New York Independent System Operator.).

The short-run efficiency goal is achieved by the principle of economic dispatch -
the plants with lower operating costs will be dispatched ahead of those with higher
operating costs. Thus this type of efficiency revolves around the operating of existing
power resources for any given load. The least-cost dispatch of existing power plants is
subject to the limitations of the electricity grid, such as demand-response notice periods
or transmission constraints, plant start-up costs or ramping times. Overcoming these
limitations depends on the amount of information available to the operators that have
to establish the least-costly to most-costly hierarchy and the availability of least-costly
plants, but the choice of auction design has almost no influence on such issues.

Short-term efficiency, although offering good solutions for the generating of
power through existing resources, is not efficient in generating incentives for the
creation of a modern infrastructure, both in terms of generation and transmission. This
is where the long-term efficiency comes into play, whose main goal is to create
resources, instead of operating them, determining the right amount and type of power
generation facilities, their locations, the right infrastructure a.s.o. But these depend on
the ability of the existing system to generate the income necessary for investments, to
provide a competitive market and to ensure investors of the possibility of investment
recovery, given the amount of time and money involved.

The historical means of finding financial resources for investment used to rely on
establishing such utility rates for customers that would cover investments, added to all
the other components of these rates, needed to cover plant operation or other variable
costs.

In a free competitive market such means are replaced by different mechanisms
that aim to ensure both the efficient operation of existing power plants and
infrastructure, and the financial means for new investments. One such case is the
signing of bilateral contracts for the sale of power under market-based rates, for
availability to run or through prices that cover more than the cost of production. Also, in
centrally administered wholesale markets where compensation in energy markets is
tied to being selected to produce power, there are a typically a variety of other means -
including some combination of payments for performance in energy, ancillary service
and capacity markets.
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Starting with the introduction of the Energy Law, bilateral contracts for sales of
power under market-based rates where constrain on centralized platform with limited
product flexibilities distorting the market mechanism.

Price formation on marginal price system (also called uniformed

price auctions)

The uniform price auctions are based on sealed-bid ones, in one bidding round. The
system is used in day-ahead auction worldwide and in ancillary services auction in
several markets. The participants do not have information on the other bidders and
cannot respond to their offers. Every participant will submit the quantities of energy
offered and an hourly time schedule with the corresponding asking prices for the
following day. All the offers are then aggregated and ranked from lowest to highest, on
hourly intervals. The market price and quantity are then established at the intersection
of the resulting supply and demand functions for every hour.
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Figure 2. Day-ahead market supply-demand curves for trading interval 10 from
07.05.2014
Source: OPCOM Day-ahead market results for 07.05.2014.

As illustrated in Figure 2, all power generators supplying the system for a given
hour receives the same market clearing price (MCP) and all demanders buying
electricity during that hour will pay that price. Thus, the day-ahead auctions are
uniform-price auctions. Energy producers participating in the bid that have prices
reflecting the marginal cost of production and are lower than the MCP will receive an
additional margin that will cover part of their fixed costs.

In this particular date and time, the MCP was 165 RON/MWh, for a demand of
3190 MW, from 9.00 am to 10.00 am, EET. Let’s overlap the same time interval MCP,
from the next similar day from demand perspective, which is 7 days away. The effect of
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strong winds on MCP can be seen in figure 3, where vivid colors represents the curves
from 07.05.2014 and desaturated ones the curves from 14.05.2014.
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Figure 3. Day-ahead market supply-demand curves for trading interval 10 from
07.05.2014 vs 14.05.2014
Source: Authors’ own research results/contribution
OPCOM Day-ahead market results for 07.05.2014/14.05.2014.
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In this case, the effect of the additional 1,000 MW of wind was not off-settled by
the additional 100 MW from demand leading to a shifting of the MCP from the previous
165 RON/MWh to as low as 100 RON/MWh.

This market model for power supply is based on the assumption of an infinite
number of generators and buyers, with generators supplying a minimum amount of
power each. Since the generators cannot affect the prices of the market, they are mostly
going to bid their marginal costs of production for the offered electricity units. In case of
Romanian’ spot market, this assumption is almost valid on supply side, with more than
14,000 MW available capacity - according to Transelectrica, but not demand side, where
no more than 4,000 MW hourly demand has be recorded since day-ahead market
beginnings.

These marginal costs will include both the costs of actually producing each
additional unit of output, but also the operating costs, as well as the opportunity costs
arising from missed chance of selling energy on other related markets or at different
time intervals. Here we have to mention the renewable promotion mechanism trough
green certificates, a mechanism which working as a market driving ‘subsidy’
mechanism, which is lost if they renewables generators miss the chance to sell their
energy production. Thus the generators will only produce energy if that will cost at the
very least the marginal cost of production, as any price below that will result in financial
loss for any unit of electricity produced.

If power generators bid above their marginal costs, they risk not winning the
auction and having no profitable sales, while bidding below the marginal costs results in
financial losses. Thus the only way to benefit from the market is to bid their true
marginal costs, which means that the uniform price auction in the end leads to the
highest level of efficiency and the least possible electricity prices.
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Price formation on pay as bid auctions

On a uniform day-ahead market, the single market price is set by the plant with the
highest marginal costs, and then paid to all lower cost generators. In the past, in many
countries (USA, UK, and Germany) this situation was part of the public and political
debate, as the market was suspected or even accused of being responsible for higher
wholesale prices and that the consumers are overpaying.

Even if this debate is not so live nowadays, and even if marginal price system is
creating a downward pressure on the Romanian electricity prices, the uniform price
auction is best on short-run efficiency and is not able to provide incentive for the long-
run efficiency, mainly because it focuses on marginal cost - variable ones - but discards
all the fixed costs.

As a remedy, critics of the uniform-price auction regularly propose a
discriminatory pay-as-bid auction. In a pay-as-bid auction, the total quantity traded is
also determined by the intersection of aggregate supply and demand but in contrasts to
the single-price mechanism, every bidder only receives its individual bid price.

Therefore, a pay-as-bid auction is characterized by price discrimination. The
arguments in favor of a pay-as-bid mechanism can essentially are summarized as
follows:

Hypothesis 1: Payments to generators can be significantly reduced because plants
that are ranked left of the marginal plant in the merit order - see figure 4 - must not
necessarily receive the price of the most expensive generator (Ockenfels, A., Grimm, V.,
Zoettl, G., 2008, p. 21.).

Hypothesis 2: A pay-as-bid auction is more effective in disciplining market power
because generators cannot influence the market price received by all their infra-marginal
plants through strategically withholding capacity (Kahn, A. E.,, Cramton, P., Porter, R,
Tabors, R, 2001, p. 7).
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Research on advantages and disadvantages of switching from
marginal pricing system to a pay-as-bid

The research methodology used to assess the advantages and disadvantages of
switching the day-ahead marginal pricing system to a pay-as-bid one as a solution for
spot energy market to allow different settling price for different generators is based on
testing previously mentioned two pay-as-bid hypotheses under two different situations:
the ideal one - perfectly know market information - where all participants can
determine the market closing price, and the real one where the market information is
known with a certain error.

The first situation, ‘Complete market information’ is derived from the theoretical
origins of the Efficient Markets Hypothesis (EMH), and is connected with first studies of
modern financial economics, widely analyzed by Mr. Fama (Fama, E. F. Efficient capital
markets: A review of theory and empirical work. Journal of Finance, 25(2): 383-417.
1970). According to Mr. Fama’s original definition, a capital market is said to be efficient
with respect to a certain information set if security prices would be unaffected by
revealing that information to all market participants. Hence, the description of the
information set is the base for the definition of market efficiency.

The second situation, ‘Incomplete market information’ is based on the violation
of the Efficient Markets Hypothesis (EMH). Market models defined on EMH is
characterized by: rational agents realize higher returns that the irrational minority, and
after a certain period of time the minority of irrational players is eliminated from the
market. Increasing relevant information should be reflected in prices, making the
market ever more efficient. The final results of this ideal model should be the end of
trading activity since extra returns cannot even be expected and realized by market
participants. But reality is totally different: Traders are human beings with their own
perception of the surrounding reality, their own psychology and fears of failure. The
economic consequences of those deviating behaviours cannot be explained under the
framework of traditional theories and are usually labelled anomalies. Therefore each
energy trader will predict the market closing price best on all available information data
set and using own market prediction method. Because of this, each trader will have a
different expectation on supply availability, total demand and closing price.

In marginal pricing system, all buy and sell offers are sorted therefore the
supply-demand curves intersections determine the market closing price. The pay-as-bid
mechanism, described by those two hypotheses, will be tested under previously defines
2 situations.

Hypothesis 1 is driven by the assumption that in a different auction design, like
switching from uniform-price to pay-as-bid will not change the bidding behavior of
generators. Following this assumption, competitive bidders still have an incentive to
submit offers based on their marginal costs of production, despite the new market rules.
This assumption cannot hold, as selling at their marginal costs, fixed costs cannot be
recovered, not to consider a financial profit for the power plants. In a pay-as-bid regime,
generators will adjust their bidding strategies. The pay-as-bid auction thus cannot be
incentive compatible because it does not induce bidders to reveal their true costs of
production but rather induces gaming. The resulting bidding strategy can be described
as a game in which profit maximizing generators try to predict the MCP, i.e. the price of
the marginal bid needed to clear the market, as accurately as possible based on their
expectations.

Figure 5 illustrates the adjusted bidding behavior with generators having
complete market information:
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Figure 5. Day-ahead market clearing price in pay-as-bid with complete market
information

Source: Authors’ own contribution
OPCOM Day-ahead market results for 07.05.2014.

As each generator from the merit order can very accurately predict the merit order
for the respective interval and the bidding behavior of each of the other market
participants, they will bid with the expected market closing price and each of them will get
the MCP. In this case, the pay-as-bid mechanism will have identical outcome as from the
marginal price system.

In real life, generators cannot accurately predict the MCP because of the
uncertainty around competitors’ costs and demand elasticity. Bidders will have to
forecast the MCP based on their expectations which results in uncertain market
outcomes and productive inefficiency as shown in Figure 6.
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Figure 6. Day-ahead market clearing price in pay-as-bid with incomplete market information -

case A

Source: Authors’ own contribution
OPCOM Day-ahead market results for 07.05.2014.
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Figure 6 shows how the uncertainties of generators’ bidding behavior may result
in an inefficient dispatch - G11 and Gi2 outside merit order - regardless of the fact that
pay-as-bid is one of the most competitive auction mechanism. In case A, the least-cost
dispatch principal of short term economic efficiency cannot be assured under pay-as-
bid. Forecasting errors can also result in lower average prices if low-marginal-cost
generators impose relatively low mark-ups, leading to average price in PAB of 115
RON/MWh versus a MCP of 165 in MPS. In the long term this behavior will lead to
market signals of ineffective investments, because base-load plants will fail to recover
their fixed costs. Reducing the base-load plants share from generation mix in favor of
peak power plants like solar, and mid-load technologies - wind capacity factor is usually
around 25% and hydro, 35% to 40% - would increase average electricity prices in the
end. Not to mention the fact that increased strategic complexity of the pay-as-bid
auction will cause inefficiencies due to bidders’ large uncertainties incorporation into
their bid calculations, raising transaction costs.
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Figure 7. Day-ahead market clearing price in pay-as-bid
with incomplete market information - case B

Source: Authors’ own contribution
OPCOM Day-ahead market results for 07.05.2014.

In case B, pay-as-bid will lead to higher overall bids because generators have
strong incentives to bid above marginal costs. In case B, the averge PAB is 200
RON/MWh, compared to 165 RON/MWh MCP in MPS. The MCP under pay-as-bid,
therefore, cannot be lower than the MCP under uniform pricing. The bids in the pay-as-
bid auction will differ in small amounts, as each generator will attempt to bid close to
the MCP.

Conclusion

In wholesale electricity markets, the impact on the short-run prices of pay-as-bid
auctions is negligible, but these auctions do reduce the efficiency of plant dispatch, thus
affecting the market efficiency. The power system economic objective being the
production of power at the lowest total cost, it has to rely on the economic dispatch of
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resources in order to accomplish that result, based on short-run marginal cost. The
accomplishment of these goals is sustained by the clearing-price auction, as the
suppliers have the financial incentives to bid their short-run marginal cost.

In the case of pay-as-bid auctions, the suppliers are not encouraged to stick to
marginal costs, as they need to guess the market clearing price. Their bids are thus
depending on their various random forecasts of market prices, not on their different
costs in electricity production, meaning that the lowest bids are not necessarily tied to
the lowest marginal costs. Apart from that, since the energy cannot be stored,
unexpected variations of supply or demand can create dramatic shifts of prices daily or
even hourly, leading to less efficiency compared to uniform pricing.

The pay as bid auctions, instead of reducing the prices, is thus likely to achieve
the opposite, caused by both the bidding behavior of producers and the dispatching
inefficiencies.

The uniform price mechanism under Romanian generation mix with more than
5,000 MW installed capacity in renewables is creating benefits on demand side but is
putting pressure on long-run economic efficiency of base load plants, therefore day-
ahead mechanism of a uniform price needs to be correlated with all other electricity
market mechanism, for power and ancillary services, in order to secure long term
efficiency on both demand and supply side.

Pay as bid in day ahead will not solve the problem of Romanian day-ahead
market: all renewables generators can sell their less predictable production only on
spot market, bidding at low prices - due to low marginal costs, in a less than 3,500MW
market depth. This is leading to extremely low clearing prices on off-peak hours and
during windy hours, affecting conventional production capacities dispatch.
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Abstract. Energy security is a constant presence in the energy-related political discourse all over
the world. States strive to secure steady inflows of needed energy supplies, as well as the price
affordability of those supplies. However, what are deemed to be the best means to meet such goals
depends on one’s theoretical vantage point. On the one hand, economically-minded theorists
maintain that energy security is only a matter of market rules and interactions. Thus, they call
upon energy markets to deliver both steady supplies and competitive prices. On the other hand,
politically-minded scholars emphasize the political and hard-power nature of international energy
trades, especially in a global context market by the emergence of state-centered, authoritarian
regimes that use large national energy companies as foreign policy instruments. These two
positions delineate competing approaches to how energy security risks ought to be managed. The
former approaches energy security risks by means similar to portfolio management, requiring
diversification of investments in order to insulate them from market shocks. The latter approaches
energy security as a matter of foreign policy, by which states envisage interest coordination and
favorable alignments within countervailing alliances against the agent of energy security risk. The
present paper goes beyond the uncontentious point that these two dimensions are complementary.
It argues that, depending on the international context, a more market-driven or a more-politically
driven behavior may be adequate

Keywords: energy security, foreign policy, security of supply, energy market.
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Introduction

Energy security is a common strategic objective in the energy policy of states. For net
importing countries, it refers in the first place to the security of energy supply, which in
turn has to do with a state’s ability to secure the needed energy imports from various
sources and through various conduits at an affordable price. For net energy exporting
countries, energy security designates rather the state’s ability to secure and maintain
market share.

Either way, there is an intrinsic political element to energy security, as
international energy trade puts producer, transit, and consumer countries in relations
of mutual (though not necessarily symmetrical) dependence, which are prone to being
politically instrumentalized. Besides, as Shaffer (2009, p. 3) notices with respect to the
international oil trade,

,Energy use affects the structure of the international system itself: oil use creates
an element of interdependency in the international system. Since oil is a global commodity,
each country’s demand affects the price and supply availability of oil for all consumers.”

Seen from the vantage point of the main actors at the international level (states,
organizations and corporations), one paradigmatic approach to energy security is the
market-driven one, which relies on inclusive, competitive and transparent international
markets for ready access to energy. In a market-based environment, both pricing and
flows of energy are optimized through the unhindered equilibrium of supply and
demand. Accordingly, energy becomes a foremost commodity, delivered by profit
seeking suppliers, and energy security risks are managed similarly to portfolio
management on the capital markets (Van der Linde 2008), with portfolio diversification
and hedging contracts as instruments of risk mitigation.

As a matter of fact, the radicals in this camp, such a Noel (2008), dismiss the
concept of energy security altogether, arguing that energy trade is shaped by market
forces alone, with no substantive role to play for politics and geopolitics. There is a
naive ring to this claim, unless one reads it as implying that, in spite of the appearances,
state action in the energy realm, domestically and internationally, is ultimately shaped
by market fundamentals.

The reality of international energy trade is not properly mirrored in either of
these two extreme accounts, but rather has embraced hybrid forms of international
energy systems imperfectly market-driven and incompletely state-controlled. For
clarity, we focus on the international oil trade, although the arguments apply, with due
qualifications and differentiations, to natural gas, coal, uranium or renewable energy
technologies.

The paper also addresses the energy policies of the EU, which for more than two
decades have been consistently liberal, rule-based, and nondiscriminatory, even as the
international energy scene has seen a clear shift toward a realist approach, as aptly
argued by Goldthau and Sitter (2015).

Historical elements of the international oil trade

After World War II until the mid-1970s, the international oil trade was dominated by an
informal cartel of Anglo-Saxon companies that controlled about 85% of global oil
reserves, as well as production, transport, refining and retail, to the result of effectively
setting the oil price internationally. The cartel was pejoratively dubbed ,Seven Sisters”
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by Mattei in the 1950s, back then head of Eni, the Italian state oil company, in
frustration for his company’s failure to be accepted in the Consortium for Iran, i.e. the
group of seven international companies that had controlled the Middle Eastern oil
production after the war, and were preparing to bring Iranian production back on the
international market following the coup d’état of 1953, against Prime Minister
Mohammed Mossadegh (Yergin 2009).

With the significant exception of the Socialist bloc, world production was utterly
privatized until the early 1960s. Another major exception was Pemex (Petroleos
Mexicanos), built after the nationalization of oil producers in Mexico in 1938. As
observed by Aguilera and Radetzky (2015, p. 42),

,In the 1960s and 1970s, there followed a wave of nationalizations comprising Algeria,
Iraq, Kuwait, Libya, Saudi Arabia and Venezuela among others..., so that by 1979, no less
than 55 percent of non-Socialist world oil production had become government owned.”

All in all, from the early 1970s to the mid-2010s, the oil price saw an
unparalleled tenfold increase, reaching an absolute record of $147 a barrel in June
2008. After a 60 percent fall in the aftermath of the financial crisis of 2008, the price
gradually climbed back to over $100, where a balance was maintained until mid-2014.
Then, from June 2014 to the early 2015, a renewed 60% fall took place, in a protracted
slump that has reached its lowest point so far in February 2016, at $28 a barrel of Brent.

Current specifics of oil trade

The structural causes of the currently oversupplied market have to do, in the first place,
with the shale revolution in North America, which turned the U.S. into the world’s
largest oil producer of the past few years, concomitantly with diminished demand from
China. And again, Saudi Arabia has played a major catalytic role, with its decision to
maintain high output in an oversupplied market, effectively declaring a commercial war
for market share to all non-OPEC producers. In the process, though, many other
producers within and outside OPEC have taken serious economic damages from the
protracted low oil prices, with Russia, Venezuela, and Iran among them.

In a buyer’s market such as today’s one, energy security risk management has
generally shifted from a mainly geopolitical to a more market-driven mode, though
pockets of heightened geopolitical tensions have remained active in areas such as the
Black Sea and the Baltic Basins - not to mention the Syrian theater of war.

Another characteristic of the present oil trade that has developed along with the
waves of nationalizations in the oil and gas industry is the dominant presence of
national oil companies (NOCs). Grounded on nationalized assets from the Western
international oil companies (I0Cs), and owning most of the planet’s oil reserves and
production volumes, the largest NOCs have, by and large, dwarfed IOCs in the global
ranking of the largest oil companies.

In a parallel development, the governments of hydrocarbons producing
countries have almost invariably tended, in contexts of high prices, to revise the fiscal
frameworks applied to the industry with the aim of capturing higher rents. Thus, a
breed of short-term thinking oriented towards balancing state budgets and financing
public spending has systematically curtailed the industry’s ability to invest in new
production capacities, to the effect of diminishing output. Therefore, unintentionally,
governmental greed and shortsightedness has actually ,functioned like an international
cartel, constraining long-run supply.” (Aguilera and Radetzky, 2015, p. 53).
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Finally, a more recent factor shaping energy policy, in general, and the future of
fossil fuels, in particular, is the corpus of energy policies and regulations related to the
reduction of greenhouse gas (GHC) emissions, with the aim of limiting the ongoing
global warming phenomenon to a ceiling of average temperature increase of 2C
compared to the preindustrial level. Now, climate policies are typically perceived as
dealing with market failures, i.e. with key social services in which the market has no
incentives to invest. Accordingly, climate policy has emerged as a new area of state-led
policy making, justifying sometimes swiping state interventions into the energy
markets. Indeed, with a broad array of support schemes and bonuses, penalties and
exemptions, state help of some form has become a condition for competitive advantage
on the energy market for virtually every new power generation capacity.

0il will likely remain the indispensable fuel in the transport sector for decades to
come, although, here again, state-supported businesses and activities, such as electro-
mobility, are starting to make a dent in gasoline’s and diesel’s largely unchallenged
dominance.

The EU as a liberal actor on the international energy markets

In an excellent recent book, Goldthau and Sitter (2015) analyze the paradoxical
development of the EU as a liberal actor in energy matters in an international context
increasingly dominated by the realist paradigm. After the Maastricht Treaty of 1992, the
newly minted European Union undertook to extend the Single European Market (SEM)
to the electricity and natural gas markets. EU-wide energy markets unification was to be
achieved through precise, rule-based integration, on open and competitive basis - an
approach that went deeply against the grain of the monopolistic arrangement in place in
most EU member states.

Through three successive Energy Market Packages, consisting of regulations and
directives, Brussels has managed to largely deregulate EU’s energy markets, to foster
competition and transparency of tariffs and costs, to promote interconnectivity of grids,
bidirectional gas flows, as well as put in place more competitive market models for both
electricity and natural gas. Indeed, the liberalization of the EU internal market has
proved, for all its insufficiencies, to be the most successful segment of Brussels’s energy
policies. It has progressed in parallel with state-centered energy foreign policy making,
by which member states kept pursuing advantageous bilateral deals with external
natural gas suppliers, even as the behavior of such suppliers was exacting costs from
Eastern European member states.

By design, the EU lacks both the means and the unity of strategic vision to
counteract in kind the geopolitical undertakings of realist actors. In its foreign energy
relations, the EU’s liberal ,genes” can be vindicated by its sheer market size and
robustness of its rules. The EU cannot project hard power, as it has no significant one.
The EU energy diplomacy basically consists in economic and climate diplomacy,
oriented toward exports of clear energy technology, along with the creation of a global
energy governance model that promotes a bold regime of GHG reduction. As observed
by Youngs (2007), the EU has in its foreign energy policy the tendency of extending
upon its neighbors its acquis communautaire, in order to develop a common regulatory
area with shared rules for energy trade, transit, and environmental protection.
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For its uninterrupted supply with primary energy commodities, the EU has to
rely on the hard power capabilities of other liberal actors - particularly on the foremost
role of the United States - to make sure that oil, gas, coal, uranium etc. can find their
way to the international markets, despite the numerous security threats facing the
world today.

Conclusion

The market-based, liberal, and the state-centered, realist paradigms are the two ends of
a spectrum of approaches to managing energy security risks. In reality, neither of these
two paradigms is ever realized in pure form, although they have been closely
approximated in particular historical junctures - the 1990s for the liberal paradigm, the
2000s for the realist one. Otherwise, hybrid forms of behavior have resulted out of the
mixed state and corporate interests in maximizing energy security, economic gains, as
well as in achieving other political goals.

Both energy producing and energy consuming states have found convenient to
have a functional market regime, able to offer quick access, diversification and
convenient prices. However, formal and informal cartels or monopolies have attempted
to extract higher gains, albeit just for short timespans. NOCs have, at times, tried to
emulate 10Cs conduct on the capital markets and in terms of company management.
However, they have served domestically as sources of cash for the governments’
budgetary needs, and externally as foreign policy tools of their geopolitically minded
patrons. At the same time, the realist power games prompted by high prices in the
energy exporting countries have time and again been brought back to earth by price
shocks, followed by painful adjustments of public spending. Moreover, governmental
greed and shortsightedness, often elicited by public demands, lead to imposition of
harsh fiscal terms on the upstream sector in times of high prices, to the effect of
insufficient investments in capacity replacement and technology.

Finally, the EU is an atypical energy actor, of invariably liberal constitution in a
world of increasingly realist complexion. Largely dependent on energy imports, the EU’s
approach to energy security has been to build up a rule-based, competitive and
transparent internal market, in which external suppliers must act according to the rules.
A rule-based environment will deprive them of the means to discriminate between
markets and to exert inordinate political pressure.

On the other hand, EU’s foreign energy policy is hardly able to deal with potential
challenges from geopolitically assertive third parties and unstable external suppliers, as
it lacks the needed unity of strategic vision and hard power.
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Abstract. The global pressing need to protect the environment, save energy and reduce
greenhouse gas emissions worldwide has prompted the organizations to implementing both
individual energy saving measures and a more systematic approach to improve the overall
enterprise’s energy performance. As such, organizations are encouraged to manage their
energy related matters in a systematic manner and a more standardized way, to ensure continual
improvement on their energy efficiency. The release of the international standard 1SO 50001 was
meant to help the organizations develop sound energy management systems and effective process-
based energy management structures that could be recognized through third-party certification.
ISO 50001 is a globally accepted framework for managing energy, providing general energy
management system requirements and guidelines for organizations to increase energy efficiency,
reduce costs, and improve environmental performance. The current paper outlines the essential
steps the organizations should take to practically design a sustainable energy management
system. By using multiple real case examples, it presents the approach that the companies should
use to effectively develop their energy planning and improve enerqgy performance. The key
components of the company’s energy planning are introduced, as well as practical examples of
energy objectives and performance indicators from various industries are offered.

Keywords: ISO 50001, energy management system, energy planning, energy objectives, energy
performance indicators, energy action plan.
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Introduction

Organizations worldwide are currently facing big challenges in terms of managing
energy performance, ranging from increasing need of renewable energy use, reducing
energy costs, reducing carbon emissions and protecting the environment, up to
ensuring transparency and reduction of energy consumption, increasing productivity
and improving compliance with energy legislation. These global pressing needs have
prompted the organizations to implementing both individual energy saving measures
and a more systematic approach to improve the overall enterprise’s energy
performance and increase its competitiveness (OGP/IPIECA, 2013; Schneider Electric,
2012;1S0, 2011).

The international standard ISO 50001 Energy Management System was
developed to assist the companies in their efforts to manage their energy related
matters in a systematic manner and a more harmonized way (ISO, 2015; The Hong Kong
Electronic Industries Association - HKEIA, 2013). By designing and implementing
sound energy management systems and effective process-based energy management
structures, organizations will demonstrate care about continual improvement of their
energy performance (Brown and Desai, 2014; Gopalakrishnan et al,, 2014). Although,
the achievement of ISO 50001 certification will impact incrementally organization’s
financial performance on longer term (Majernik et al., 2015; Pham, 2015).

Already existing management structures and a strong culture of systematic
process management developed through implementation of ISO 9001 model of quality
management system and ISO 14001 model of environment management system make it
easier for organizations to integrate energy management (Karcher and Jochem, 2015).
Also, harmonized standards for implementation across the organization together with a
logical and consistent methodology for identifying and implementing improvements
will guarantee company’s sustainability and increase its competitiveness.

The current paper outlines the essential steps the organizations should take to
practically design and implement a sustainable energy management system. By using
real case examples, it describes the approach that the companies should use to
effectively develop their energy planning and improve energy performance. Key figures
about ISO 50001 certification, worldwide, are presented and the key components of
the company’s energy planning are explained, by offering practical examples from
various industries.

Energy management system

Key figures on 1SO 50001 worldwide and in Romania

An energy management system (EnMS) is a performance management system that
enables employees, managers and organizations to plan, make decisions, and take
effective action to better manage energy use, consumption and costs (ISO, 2015; TUV
UK Ltd, 2013; ISO 2011). It helps an organization to set energy objectives and targets
and to monitor, measure, and analyze energy performance.

Overall, an EnMS establishes the general framework and specific requirements
and conditions for organizations to manage effectively energy (TUV UK Ltd, 2013). It
supports organizations in making better use of their existing energy consuming assets
as well as reinforces good energy management behaviours. It facilitates communication
on the management of energy resources and identifies the needs for implementation of
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new energy-efficient technologies. An energy management system also alerts the
organizations to significant deviations from energy baselines and targets.

The organizations’ interest in achieving ISO 50001 certification for their energy
management system has increased tremendously worldwide since the release of the
standard in 2011, with the most dominant trend line in Europe (Table 1 and Figure 1).

Table 1. ISO 50001 certificates worldwide

Year 2011 2012 | 2013 | 2014
TOTAL 459 2236 | 4826 | 6778
Africa 0 13 36 18
Central / South America 11 10 34 63
North America 1 9 34 85
Europe 364 1919 | 3,993 | 5,526
East Asia and Pacific 49 191 478 698
Central and South Asia 26 76 189 299
Middle East 8 18 62 89

Source: ISO Survey 2014, www.iso.org.
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Figure 1. 1SO 50001 certificates trend lines worldwide
Source: Authors, processed based on ISO Survey 2014.

Figure 2 shows the distribution of ISO 50001 certificates achieved by
organizations in different European countries with the trend line for Romania. As it is
presented in Table 2, the top ten countries ranked worldwide in 2014 for ISO 50001
certificates is predominantly consisted of countries coming from Europe, with Germany
ranking first and a dominant position.
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Figure 2.1S0 50001 certificates in Europe (without Germany)
Source: Authors, processed based on ISO Survey 2014.

Practice shows that implementation of an energy management system gives
customers, employees, top management and all stakeholders more confidence that the
organization cares about energy, is committed to improve its energy performance and,
actually, saves energy (Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety - BMU, 2012). Also, already existing management structures developed
through implementation of different ISO models of performance management support
the organizations to integrate energy management.

According to ISO Survey 2014, Romanian organizations manifest a relatively
large interest in implementing the ISO models of performance management (either we
refer to quality management system, environment management system, food safety
management system or information security management system), with a continuous
increasing trend line for each ISO model of performance management (see Table 3 and
Figure 3).
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Table 2. Top 10 countries worldwide for I1SO 50001 certificates — 2014

Top 10 countries for ISO 50001 certificates
1 Germany 3402
2 United Kingdom 376
3 Spain 310
4 Italy 294
5 India 271
5 France 270
7 Taipei, Chinese 176
8 Thailand 168
9 Austria 109

10 Korea, Republic of 102

Source: ISO Survey 2014, www.iso.org.

Table 3. ISO certificates in Romania

Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

IS0 9001 6097 | 9426 | 9633 | 10737 | 15865 | 16200 | 14345 | 18014 | 18450 | 18987
ISO 14001 752 | 1454 | 2269 3884 6863 7418 7394 8524 8744 9302

ISO 13485 4 2 9 8 28 56 109 97 96 64
ISO/TS
16949 6 115 155 181 194 209 217 229 253 282
ISO 22000 - - 276 347 661 641 698 996 1014 1130
ISO/IEC
27001 - 4 16 44 303 350 575 866 840 893
ISO 50001 - - - - - - 66 55 60 56
Source: ISO Survey 2014, www.iso.org.
Legend:

ISO 9001 - Quality management systems - Requirements

ISO 14001 - Environmental management systems - Requirements with guidance for use

ISO 13485 - Medical devices. Quality management systems - Requirements for regulatory
purposes

ISO/TS 16949 - Quality management systems - Particular requirements for the application of
ISO 9001 for automotive production and relevant service part organizations

ISO 22000 - Food safety management systems - Requirements for any organization in the food
chain

ISO/IEC 27001 - Information technology. Security techniques - Information security
management systems - Requirements

ISO 50001 - Energy Management - Requirements with guidance for use
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Figure 3. 1SO certificates trend lines in Romania
Source: Authors, processed based on ISO Survey 2014.

Also, in comparison with other European countries, Romanian organizations
acknowledge great benefits as results of achieving ISO 50001 certification, manifested
through the large interest shown for adopting the standard, since its development in
2011 (Figure 4). At OMV Petrom, for example, the main benefits of achieving
certification of their EnMS include: enhanced security of energy supply, commenced
processes to reduce energy risk exposure in different areas, continual improvement of
operational efficiencies and maintenance practices, reduced greenhouse-gas emissions
and carbon footprint, additional cost savings over the years.

ISO 50001 ISO 50001
70 4000
65 «~ 66 3000 // 3402
60 477
60 N  ~— 2000
55 55 /
50 1000 1133
45 T T T 1 0 42I T T 1
2011 2012 2013 2014 2011 2012 2013 2014

Figure 4.1S0O 50001 certificates in Romania vs. Germany
Source: Authors, processed based on ISO Survey 2014.

Although, Germany dominates clearly the worldwide ranking in what concerns
the number of ISO 50001 certificates achieved by organizations.

Energy planning

In the acceptance of the international standard ISO 50001, energy management refers
to the systematic coordination of the procurement, conversion, distribution and
utilization of energy in order to achieve energy objectives and performance indicators.
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An ISO 50001 energy management system, like all the ISO management systems,
works on the Plan-Do-Check-Act cycle, meaning (ISO 50001:2011; ISO 50004:2014): a)
understand energy management basics, communicate benefits and get commitment of
senior leadership, b) define an energy policy and create the energy team, c) conduct an
energy review, which involves analyzing energy data, identifying areas of significant
energy use and areas for energy performance improvement, d) establish an energy
baseline, e) establish energy objectives and targets that are measureable and have
timelines for achievement, f) establish an action plan to achieve energy objectives and
targets, g) allocate resources and implement the action plan, h) check performance and
take corrective, preventive and improvement actions, i) monitor, document and report
results (Figure 5).

PLAN
- Define an energy policy Do
- Establish an energy team - Allocate
- Conduct an energy review resources for
- Identify energy performance objectives and indicators action plan
- Establish an energy baseline and goals - Address training
- Design an action plan and
communication
needs
- BExecute action
ACT plan
- Review progress - Establish
of ENMS operational
- Review energy control
performance
improvements
- Recognize
successesand CHECK

communicate
results

- Monitorand analyze performance indicators
- Compare currentvs. expected results of action

lans

- Take corrective and preventive action

Figure 5. PDCA cycle for energy management
Source: Authors’ own research adapted, based on 1SO 50001.

Energy planning, as integrative part of an energy management system, addresses
specifically the following requirements (ISO 50001): a) legal and other requirements
applicable to the organization’s energy uses, b) energy review, c) energy baseline, d)
energy performance indicators (EnPIs), e) energy objectives and targets, and f) energy
management action plans.

Energy management planning also forces the organization to identify and
analyze which factors and variables affect its energy use at the level of entire
organization, each business unit, a facility, or even an individual process or functional
group, and to take action accordingly.
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Energy planning can be done at different levels of an organization, depending on
the size and structure of the business. It can be developed for an entire organization, a
business unit, a facility, or even an individual process or functional group.

Energy performance

The increasing prices of oil and other natural resources, as well as the increasing public
awareness on environmental issues have pushed organizations to reconsider their
energy policy and people to pay more attention to the energy performance of their
businesses (OGP/IPIECA, 2013). The main purpose of adopting an energy management
system is to enable an organization to improve its energy performance, which includes:
energy efficiency, energy consumption, and energy use.

Energy efficiency is about energy security and care for the future. It has the goal
to reduce the amount of energy required to provide products and services, to use of less
energy to provide the same energy service.

In the acceptance of ISO 50001, energy consumption refers to the number of
kilowatt-hours measured periodically from every energy source. It is computed by using
the following formula: the energy E in kilowatt-hours (kWh) per day is equal to the
power P in watts (W) times number of usage hours per day t divided by 1000 watts per
kilowatt (from every energy source):

E(kWh/day) = P(W) x t(h/day) / 1000(W/kW)

Energy use is measured in relation with each energy source: fossil fuels (coal, oil,
and gas), nuclear power, renewable energy (hydroelectricity, wind power, solar energy,
geothermal, biomass and biofuels, marine and hydrokinetic (MHK) energy.

Designing an effective energy planning
By taking into account the energy management framework introduced above, an
effective energy planning process requires consideration of the following steps:
» [nvestigation and testing of existing energy management system
implementation;
» Defining the energy policy;
» Analysis of energy usage;
= Estimation of expected energy usage;
= [dentification of areas for potential improvement on energy performance;
» [dentification of all persons and their activities, which affect total energy usage;
» Accounting for compliance with legal requirements on energy;
* Determination of responsibilities for energy management;
» Development of energy baseline;
= Development of measurable, documented and (within a time frame) achievable
energy goals and targets;
» Development of energy action plans.

Thus, the organization must demonstrate that it complies with applicable
legislation and other requirements related to energy use, consumption and efficiency to
which it subscribes.

The organization must record and maintain an energy review with certain
documented methodology and criteria. An energy review is a process to determine an
organization’s energy performance based on existing data, actual measurement and/or
predictions, leading to identification of opportunities for improvement on energy
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performance. As result of the energy review, an organization will create its energy
profile (Figure 6). The energy profile provides useful information for the development
of the energy baseline and the identification and selection of energy performance
indicators. Examples of EnPls might include: energy consumption per time, energy
consumption per unit of floor area, energy consumption per unit of material consumed
or transported, etc.

23

O Lighting
W Cooling

O Heating

O Ventilation

B Refrigeration

O Office Equipment
B Cooking

O Other

Figure 6. Energy profile for an organization
Source: Authors’ own processing.

Documented energy objectives and targets should be established to ensure
compliance with the organization’s energy policy, to help organizations use more
efficiently energy, and to facilitate continual improvement in energy performance.
Objectives should state what the organization wants to achieve; while targets should
specify how the organization would achieve those objectives.

The objectives and targets should be practical, achievable and measurable, and
must conform to the organization’s business objectives. Real case examples of energy
objectives and performance indicators are given in Table 4. Energy policies and
objectives should be aligned with existing business priorities and objectives. Also, these
should be a key component of an organization’s continuous improvement efforts.

Table 4. Energy objectives and performance indicators

Company: ABC

Industry : Natural stone production

The domain of applicability of ISO 50001: Cutting, shaping and finishing of natural stone using highest
technologies and equipment

Energy objectives Energy performance indicators

e To reduce energy consumption in buildings by | ¢ Total energy consumption of production
60% over a 5-year period; area.

e To reduce energy intensity (kBtu/sf) by 25% | e Electricity use per unit of production area.
in existing building over a 5-year period; e Energy intensity indicator:

e To achieve and maintain LEED Silver certifi- | EI indicator=Real Energy Consumption year
cation or higher for 50% of all portfolio at all | 20xx/Reference Energy Consumption year
times; 20xx.

e Design and construct all new developments to
achieve 60% energy savings over local building
energy codes;
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To earn the Energy Star label for 50% of all
portfolio, beginning in 20xx and reapplying for
and maintaining the labels each year
thereafter.

Company: XYZ

Industry : Retail clothing
The domain of applicability of 1SO 50001: Textiles - renewable energy, machines, recycling waste,
development of alternate fibers sources for man-made cellulosic fabrics

Energy objectives

Energy performance indicators

To reduce operation’s total greenhouse gas
emissions by end of 20xx while growing 9%-
13% annually;

Reduction in energy consumption per SQM
with 25% by 20xx in stores, offices and
warehouses, by using LEED lights;

Reduction in energy consumption during
manufacturing processes - colder water for
washing leads to a reduction of 60% in energy
consumption.

e Energy wusage in gigajoules - for
monitoring if EnMS is implemented on
spot (stores, offices etc,);

CO2 emission - monitor the activity;

Tones of water - monitor activity and
EnMS implantation also looking for new
ways of energy an d water savings;

e  Percent of renewable energy used - the
goal 80% or 100% were it is possible;

e Tones of garments and waste recycled -
for continuing being climate friendly;

e Percent of energy and water saving -

improving EnMS;
e Percentage in reduction CO2 in value
chain.

Company: UVW
Industry : Design and consultancy services for buildings
The domain of applicability of ISO 50001: Design and consultancy services for buildings

Energy objectives

Energy performance indicators

Purchase of energy efficient products (Class A
or higher) when replacements of equipment
are necessary;

Designing  solutions to lower energy
consumption for lighting, heating, cooling at
the company in the next year and their
implementation in the coming years;
Introducing equipment that uses renewable
energy systems at the company's facilities in
more than 4 years;

Reducing energy consumption for lighting with
2.5% by changing the work schedule
accordingly with the natural light availability;
Reducing energy consumption for lighting with
2.5% by installing presence sensors in
restrooms and kitchen;

Reducing energy consumption for lighting with
6% by using LED light sources for permanent
occupied desks.

e  Specific energy consumption for lighting
(electric kWh/sqm™*year);

e  Specific energy consumption for heating
(electric kWh/sqm™*year);

e  Specific energy consumption for cooling
(electric kWh/sqm™*year).

Company: OPR
Industry : Electricity and natural gas supply in Romania

The domain of applicability of 1SO 50001: Electricity production and electricity supply to the entire
firm portfolio of final consumers

Energy objectives

Energy performance indicators

Reduce invertors DC electricity consumption
by 15% until end of 20xx;

Reduce energy consumption for lighting by
10% until end of 20xx;

Increase electricity production by 20%.

e Total electricity production per square
meter of installed PV panel;
Total electricity use of invertors;
Total electricity use for nocturnal
illumination and supervisory activities.
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Company: LMN

equipment.

Industry : Food retail (the largest coffeehouse company in the world, US multinational company)
The domain of applicability of ISO 50001: The entire retail area (offices and stores), coffeehouses,

Energy objectives

Energy performance indicators

e Reduce energy consumption by 20% in the
company -operated stores by 20xx;

e Purchase renewable energy equivalent to
100% of the electricity used in the global
company-operated stores by 20xx;

e Reduce the water consumption by 20% in all

e Direct energy consumption by primary
energy source;

e Energy saved due to conservation and
efficiency improvements;

e Initiatives to provide energy efficient or
renewable energy based on products and

operated stores by 20xx;
e Build all new, company-owned stores to
achieve LEED certificate by 20xx.

Source: Authors’ research based on internal sources of the companies.

services, and reductions in energy
requirements as a result of these initiatives.

Action plans should be developed to address all of the organization’s energy
objectives and targets detailing how and when they are to be achieved, which will
subsequently facilitate monitoring the progress in achieving the energy objectives and
targets. The action plans should include schedules, resources and responsibilities for
achieving the objectives and targets (see Table 5).

Table 5. Action plan: Reduce energy consumption inside the company ABC

Concerns Lighting in office building

Target To reduce the energy consumption for lighting by 10 per cent
next year

Parameters Energy consumption for lighting per employee in
[kWh/employee]

Reference parameter Yearly consumption

Required investment 700 euro

Value of savings
Pay-back time
Avoided CO2-emisson

Approx. 414 euro/year
Approx. 1,5 years
3.198 kg/year

Measures 1.Building awareness of the use
2.Stocktaking-review of lighting power at work places
3.Using energy saving lamps
4.0ptimized positioning of lamps

Time frame 1. Until October 20xx

2. Until October 20xx

3. Until November 20xx

4. Until November 20xx
1.Energy Manager -0.5 days
2.Company Tehnician-1.5 days
3.Company Tehnician-1 day
4.Energy Manager-0.5 days

By energy efficiency team budget

Person responsible, amount of work

Provision of expenditures

Loss of work/production None

Others Reworking the lighting affects the working atmosphere
positively
The durability of energy lamps is higher than the traditional
lighting devices.

Source: Internal sources of the company ABC.
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Consequently, an effective energy planning will:

= Review energy use, consumption and efficiency at defined intervals;

* Document the methodology and criteria used to develop the energy review
considering facilities, equipment, systems, processes or individuals;

= Establish an energy baseline;

* [dentify energy performance indicators appropriate for monitoring and
measuring it's energy performance;

= Establish, implement and maintain documented energy objectives and targets;

= Continually improve energy performance, including energy efficiency, energy use
and consumption.

Conclusion
The current paper presents the essential steps the organizations should take to
practically design a sustainable energy management system, by using the Plan-Do-
Check-Act (PDCA) approach. It describes the approach that the companies should use to
effectively develop and implement their energy planning and improve energy
performance, starting from energy review and accounting for compliance with energy
legislation, up to developing energy action plans. In the paper we exemplified how the
companies establish their energy objectives and targets and how they define the energy
performance indicators. An example of an action plan on reducing energy consumption
is also offered.

The paper contributes to a better understanding of practicability of energy
planning in an organization and supports energy managers/teams in their effort to
design an appropriate energy management system in their organizations.
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Abstract. Business models are describing the architecture of the value creation, profit formula, key
resources and key processes (Amit, R.H.; Zott, C.; Massa, L.,2010, Osterwalder, A.; Pigneur, Y.2010).
In the oil industry the business models have a specific structure according to different parameter
and has to be adapted for new market conditions. The objectives of the research that is
disseminate within this article is to analyze and compare Iran and Iraq National oil companies’
business models and to optimize the business models for state companies in the oil industry. The
research methodology is focused on field research and two main case studies that compare
business models of two of the most important oil production countries which experienced many
changes during last decade and sometimes effects on the crude oil price globally because of their
special situation like war or sanctions. The relevance of the study lies in the novelty of the subject
of new business models for state companies in the oil industry, which have been scarcely
investigated in the scientific literature and which represent a key element for the oil sector today.
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Introduction

The theoretical concept of business model and the key elements, are described in
various studies (Bruns, 2014; Daum, Gruber, 2002; Chesbrough and Rosenbaum, 2000;
Morris, 2005; Richter, 2011; Shafer, 2005). Business models are describing the
architecture of the value creation, profit formula, key resources and key processes
(Amitet al., 2010, Osterwalder and Pigneur, 2010). Osterwalder and Pigneur (2010)
proposed a typology that classifies business model elements into nine building blocks,
namely value proposition, customer segments, channels, customer relationships,
revenue streams, cost structure, key resources, key activities and key partnerships.
According to Osterwalder and Pigneur, we can consider business model as a canvas
structure and start drawing on it. It can be organized by the following sectors as
consumer, resources and activities.

In the consumer segment we have channels, customer relationship and revenue
streams which is the main income stream of the business. Resources segment is another
end of the business model which is related to the key resources, key partners and cost
structure and normally supply chain management is in this segment. The only segment
which merely has internal connection with business is activity segment which includes
key activities and value proposition.

For the business models in oil industry have been debated only by few studies.
A first type of studies is focused on the oil supply chain, especially the upstream
segment. This segment is analyzed through different characteristics, with large numbers
of small and medium-sized enterprises (SMEs) that provide services and technology to
support the operations of the major oil companies (Yusuf et al.,, 2014) . Another type of
studies is focused on the administrative design of the oil industry.

In this Article, we proposed another approach that is focused on case studies
related to business models in state companies. The comparative case study bring
together the new National Iranian Oil Company methods of contract named as Iran
Petroleum Contract (IPC) and the Iraq National Oil Company business model. The
research methodology is based on field research and comparative case studies.

Iran and Iraq are among first 10 biggest oil and gas producers in the world and
had the most increments of oil production during last 3 years based on OPEC annual
report.

Important key of Iran is that Iran’s global sanctions are going to be lifted, so Iran
will enter to the market again by huge amount of crude oil production. Although it will
face the market with more surplus, this issue is one of the most important opportunities
for International Oil Companies (I0Cs) to start investing in Iran’s oil fields.

Aspects of business model in national oil companies (NOCs)
Players of the oil and gas industry upstream segment are national oil companies (NOCs)
which are mostly independent. Based on conventional definitions, national oil
companies hold the majority of petroleum reserves and produce the majority of the
world’s supply of crude oil.

According to Assessing “New” Upstream Business Models (Boscheck, 2006),
three aspects need to be considered for oil and gas application.
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Source: Boscheck, 2006.

First of all, fiscal regime, political context, operating conditions, geology and
materiality evaluation, are mandatory for portray, according to Assessing “New”
Upstream Business Models (Boscheck, 2006).

The second aspect is, as we cannot see finance in those 45 different items,
operational role is considered. Outsourcing is also a good option when service providers
and related operators tend to involve to control assigned tasks and liquidity.

The third aspect says that there is no fact that private owner or state owner
could affect on operation. As in the market, value proposition need to use incentives,
however explicit state direction, could be reduced by a suitable monetary and
administrative system.

Case study Iran Petroleum Contract (IPC) and Iraq National Oil
Company

In this paper we analyse the specific business models in oil companies, which are
currently implemented in Iran and Iraq, as well as future investment intentions of oil
companies by considering the political and regulatory standards in the two countries.

Our main objective is to provide an overview of the most frequently aspects of
business model characteristics in oil industry in Iran and Iraq, as these factors
contribute significantly to the future adaptation and development of companies in the
field.

Secondly, the investments potential depending on the perception of investors on
the two different oil environments in Iran and Iraq is analysed, in order to gain an
insight into the current issues of both countries that are attributed mostly to legal
supporting systems of oil field.

Financial aspects of business models in Iran and Iraq
The most important parts of each business model is fiscal part (Glomsrgd and
Osmundsen, 2005) which is revenue of each beneficiary as contractor and is the cost
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structure of NOC’s business model canvas. All those cost could support value
proposition and generate revenue stream for NOCs by then.

The framework for this analysis in Iraq is based on Badra Development and
Production Service Contract (“DPSC”, 2009). New Iraq contracts era’s financial part has
three breakdown which are contract expenditure, contractor revenue and its return of
investment method, petroleum and supplementary costs and remuneration.

As we can see in above mentioned expenditure criteria, all operational
references which was addressed in figure 1, includes entry, exploration, appraisal,
development and production should be done by contractor. These are key activities of
contractor business model and also NOCs business model which will be done by
outsourcing.

The reason of this kinds of outsourcing could be two main factor. One of them is
lack of NOC’s budget. Contractors in DPSC should speculate the contract budget for
three years when they get the approval of their preliminary development plan and
spend it in desired period of time.

The framework for the financial analyze in Iran is based on New Iran Petroleum
contract (IPC) following range of operation is scope of the contract. All operational
references which was addressed in figure 1, includes entry, exploration, appraisal,
development and production that ought to be done by contractor. There it’s a little bit
different from Iraq and focused on more detail than Iraq contract. Here we can see even
IOR or EOR and it could show us that Iran NOC has good enough information of their oil
fields because they mentioned their requirements in detail in their IPC annexes. On the
other hand, Iraq contract is an overall contract which ask contractors to participate in
all required activity in which each fields must be done.

One of the most important issues which this criteria enforce to the contract is
financial issue. The reason is that NOC will calculate contractor activity based on their
prediction which they have to report to NOC before they start their activity in upcoming
year. It could be a risk of contractors but Iran NOC compensate it by a great advantage
in compare with Iraq contracts.

Ownership conditions in Iraq and Iran

Ownership of any products underneath any land is mineral rights it could be oil, gas,
gold, coal and other metals and minerals. Extraction of these products is referred to this
rights and could make change in terms and conditions of any extraction in various
countries (Wolf C., 2009). Iran and Iraq also don’t transfer any rights of minerals to 10C’s
and own all rights of minerals underneath lands which are in the scope of any contracts
in their countries.

Another dimension of ownership was analyzed by Al-Obaidan and Scully (1991).
In their study they estimate the efficiency differences between 44 international private
and state-owned petroleum companies.

Despite of mineral rights similarity, Iran and Iraq contracts has some difference
in ownership of equipment’s which are under the terms of contracts.

In Iraq according to Badra’s contract, all equipment’s and assets which are used
for the contract and petroleum operation will transfer to Iraq NOC except some assets
which will import temporarily by NOC’s approval and could re-export again.

On the other hand, Iran does not put any criteria on any tools and equipment
which will be used in contracts and all those rights belong to 10Cs. Iran also facilitate
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their importation terms by exempt them from custom duties to prepare one more
incentive for 10Cs.

Participation in Iraq and Iran

Iraq handled participation in two phases. Phase one includes all activities from
exploration to production and reach plateau. Phase two is the phase of production
operation or petroleum operation which will start when the field’s production will be
stable.

Table 1. According to Badra Development and Production Service Contract (“DPSC”) dated

December 24, 2009
Project Phase Partnership Supervision
Exploration, The State Partner shall have twenty-five percent | The Joint Management Co-
Appraisal, of Contractor's total Participating Interest. The | mmittee, shall nominate
Development and | Companies shall have entitlement to all | four members, including
Production Petroleum Costs and Supplementary Costs paid, | the chairman. Contractor
while the State Partner shall be entitled to receive | shall nominate four mem-
twenty five percent (25%) of any Remuneration | bers, including the deputy
paid. chairman, the secretary,
and a member from the
State Partner.
Petroleum A Joint Operating Company shall be formed within | Board of director shall
Operation twelve months after NOC's decision to form the | consist of eight members,
JOC. JOC shall be owned fifty percent (50%) by | four to be designated by
NOC and fifty percent (50%) by Contractor. NOC and four to be
designated by Contractor,
including one member from
the State Partner

Source: Badra Development and Production Service Contract (“DPSC”) dated December 24, 20009.

According to IPC, Iran’s new types of contract includes following phases with
mentioned criteria of joint participation in each phase. These kinds of assumed
partnership are because of technology transfer and also utilize domestic oil and gas
industry technicians to improve their knowledge and inflate experienced indigenous
staffs after contract period.

Table 2. Partnership and supervision methods according to IPC

Project Phase Partnership Supervision

Iranian competent companies subject to NIOC | Joint Exploration Commi-

Exploration approval of their qualifications may be the | ttee (JEC). JEC consists of
partners to the operation. equal members of 10C/ JV
and NIOC
Development & I0C will establish a joint venture with the Iranian | NOC

production competent company acceptable to NIOC. I0C’s

shares should not be more than 80% or less than

50 percent,

Source: Iran Petroleum Contract (“IPC”) dated December 24, 2009.
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Business Models in Oil Industry
Iran and Iraq are the example of these unconventional situation which is for their
unique situation due to war and sanction while market slowdown is also the main
testimony these days for all NOCs to rethink about their business models.

According to Paper from NPC North American Resource Development Study, U.S.
Oil & Gas Industry Business Models (2011), four stages is considered to generalize
business model in these kinds of business. Primary stage (Prove it) focus on geologic
and reservoir potential and choose land for further action. In stage two (Optimize it by
trial and error) contractors try to extract products and improve economics of well to an
acceptable level. In stage three (Standardize it) the contractors should be chosen
correctly to fund activities and avoid any stop start. Stage four (Rethink it) is facing with
decreasing productivity and increasing cost due to saturation.

Value proposition as a new approach

In Iraq, value proposition and related innovation of its business model is long term
contract with considering guaranty for payment and its cost of money after due date
which is the most important part of any business.

In Iran, value proposition is more financial incentives while contract duration is
good enough like Iraq and it is almost 20 years and more. Market slow-down and
saturation with supply glut, forced Iran to propose more incentives than Iraq to join its
projects. Iran is offering cost of money from the beginning day of project if it will be
successful, tax exemption and avoid of paying custom duty are Iran’s unique financial
incentives as its innovation.

New stages for business model and how it works
Following items are some of new stages which are in Iraq business model.

Stage 1: The most important thing in this stage is financial ability as there is not
enough cash flow in this stage and I0Cs should compensate the cost of exploration from
their other assets.

Stage 2: Knowledge is playing a major role in this phase that’s why, Iraq tried to
join knowledge proven IOCs to this contract and joint venture to guaranty this stage
outcome and cost management.

Stage 3: Iraq choose well known company in knowledge and financial ability
while established a joint company by NOC observation also should provide enough
equipment to produce constantly and decrease OPEX and CAPEX, that’'s why NOC
decided to exempt those paying custom duties to facilitate importation procedure.

Stage 4: It’s time to transfer operation to NOC and local companies.

Here is some information related new stages of Iran business model

Stage 1: Same as Iraq, Iran also ask for IOCs with good financial abilities which
should be proven by international financial organization then I0C could join to the
tender. One more trigger is that Iran will not pay anything to the IOC if exploration is
not successful. On the other hand if IOC is successful, Iran will pay cost of money from
the beginning of contract which is the most important incentive to motivate
knowledgeable 10Cs with good financial background enter to the market.

Stage 2: As earlier mentioned in stage 1, Iran thought about all prerequisites
which should be considered to choose 10Cs with great knowledge regarding exploration
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and its new technologies to be successful and also NOC will observe them during the
contract.

Stage 3: As this stage required to avoid any barriers, Iran decided to facilitate it
by some financial incentives which are tax free activity and custom duties exemption
while IOCs also will not think about social which will pay by NOC.

Stage 4: In this stage Iraq is doing better than Iran because Iraq will have enough
assets to continue production but Iran does not have any condition in its contract to
transfer all assets to Iran after contract, so they will have trouble or an idle time to
prepare enough resources again.

Conclusions

According to above content, operational activities of oil and gas business model are
entry, exploration, appraisal, development, production and finally sales and transport.
Iran and Iraq both assume all those activities in their contracts as mentioned above.

In this case, we cannot see any major difference between Iran and Iraq
operational part of business model and both of them cover all aspects like entry,
exploration, appraisal, development and production. Sales and transport have different
characteristic which cannot be assumed in the contract by IPC. Iran and Iraq handle
those activities by their internal department which is a part of key activities of
Osterwalder business model canvas.

Iran and Iraq promote value proposition through innovation by long term
contract and facilitate terms and conditions of contract by creating a joint company with
some share of NOC to could move forward easier with NOC authorization while 10C is
leading the company. This joint company will differ in each phase of business model. For
instance in exploration phase Iran does not insist on joint venture but in operational
phase especially in plateau situation, NOC play a major role and force 10C to use Iranian
engineers and train them for following phases. They also furnish themselves for project
handover by these kinds of joint companies in previous phases.

As explained above, market slowdown and lack of liquidity for NOCs and even
I0Cs forced Iran to offer more incentives in their new contract and absorb more 10Cs to
enter to their market and move forward their Oil and Gas industry which is now some
step backward from other neighbors or competitors.

References

Al-Obaidan, A.M., Scully, G.W. (1991) Efficiency differences between private and state-
owned enterprises in the international petroleum industry. Applied Economics
23 (2), 237 246.

Al-Mazeedi, W., (1992) Privatizing the national oil companies in the Gulf. Energy Policy
20,983-994.

Amit, R.H.; Zott, C.; Massa, L.(2010) The Business Model: Theoretical Roots, Recent
Developments, and Future Research; University of Navarra: Pamplona, Spain.

Boscheck Ralf (2006) Assessing “New” Upstream Business Models, IMD International
Bruns, S.B. (2014), “German energy suppliers from the perspective of business
model dynamics”, Univeristy of Twente, available at: http://essay.utwente.nl/
65397/

73|Page


http://essay.utwente.nl/%2065397/
http://essay.utwente.nl/%2065397/

ICBE, 2016

Chesbrough, H., Rosenbloom, R.S. (2002), “The role of the business model in capturing
value from innovation: evidence from xerox corporation’s technology”, Industrial
and Corporate Change, Vol. 11, No. 3, pp. 529-555

Daum, J.H., Gruber, K.F., (2002), “Sustainable Value Creation” available at:
http://www.iioe.eu/fileadmin/files/projects/Sustainable_Value_Creation.pdf
(accessed September 20th, 2014)

Glomsrgd, S., Osmundsen, P.P. (Eds.), (2005) Petroleum industry regulation within
stable states. Recent economic analysis of incentives in petroleum production
and wealth management. Ashgate Studies in Environmental and Natural
Resource Economics 2005, Ashgate Publishers.

Johnston, D., (2007) How to evaluate the fiscal terms of oil contracts. In: Humphreys, M.,
Sachs, ].D,, Stiglitz, J.E. (Eds.), Escaping the Resource Curse. Columbia University
Press, New York, pp. 53-88.

Osterwalder, A.; Pigneur, Y. (2010) Business Model Generation: A Handbook for
Visionaries,

Game Changers, and Challengers; John Wiley & Sons: Hoboken, NJ, USA.

Mommer, B. (2002) Global Oil and The Nation State. Oxford University Press, Oxford.

Morris, M., Schindenhutte, M., Allen, J. (2003), “The entrepreneur’s business model:
toward a unified perspective”, Journal of Business Research, Vol. 58, pp. 726-735

Pirog R., (2007) The Role of National Oil Companies in the International Oil Market, CSR
Report for Congress, Code RL 34137.

Richter, M. (2012), “Utilities business models for renewable energy: A review”,
Renewable and Sustainable Energy Reviews, Vol. 16, pp. 2483-2493.

Smith Grant (2015) The OPEC Monthly Oil Market Report, Available at:
http://www.worldoil.com/news/2015/12/10/opec-says-crude-production-
rose-to-three-year-high-in-november. [Accessed: 19th Dec 2015].

Yusuf, Y., Y., Gunasekaran A, Musa A., Dauda M., Nagham M. El-Berishy, Cang S., A
relational study of supply chain agility, competitiveness and business
performance in the oil and gas industry Int. J. Production Economics 147 , pp.
531-543.

Wolf C., (2009) Does ownership matter? The performance and efficiency of State Oil vs.
Private Oil (1987-2006), Energy Policy 37, pp. 2642-2652.

74|Page


http://www.worldoil.com/news/2015/12/10/opec-says-crude-production-rose-to-three-
http://www.worldoil.com/news/2015/12/10/opec-says-crude-production-rose-to-three-

ICBE, 2016

The influence of renewable energy on the Romanian energy future
market design
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Abstract. Even though the trend in the energy sector is to be more environmentally friendly, the
path which will lead us to our aim of having 100% green energy is not easy and has to be taken
with big precautions. The governments have to work closely with the investors to find the best
options to implement technologies for renewable energy without jeopardizing the energy security
and by proposing realistic and sustainable targets for the state and final consumers. An efficient
relationship based on mutual benefits for all parties will boost the delayed privatization process of
the Romanian energy sector. This paper examines how the renewable technologies influenced the
Romanian’s electricity market and what should be done in the future so that there would be a good
coexistence between renewables and traditional technologies until, in a faraway future, there will
be somehow only renewable energy in the grid.

Keywords: renewable energy, Romanian energy market, energy policy, Romanian electricity
market, electricity power load curve, energy mix, energy security
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Introduction

The attention upon the impact on environment in the energy sector has not been always
as big as it is nowadays. Policies in this domain were mostly taken at a national level at
not at a Union level if we speak about European Union. For example, in the European
Union, the Treaty of Rome (1957) and even the Lisbon Treaty (2007) specify that the
energy should be treated as a national competence. As a response to the massive
increase of environmental problems, the European Union created a common energy
policy which each member state should respect and fulfill its targets. The policy
includes statements such as until 2020 each member state should have at least 20%
renewable energy in its energy mix. Also, the European Union is involved in research
and development in the energy sector by funding different programs which will create
newer technologies in this domain or update the old ones. The paper will analyze the
development of the Romanian energy sector since the introduction of renewables and in
the conclusion there will be recommendations that can help the future decision takers
to make Romania a better place for investments, to help the final consumers have a
better price/quality ratio and also to develop a safe and stable energy system.

Background
In Romania, a very important decision in the energy sector was taken in 2008 when the
government introduced the green certificates system. The green certificate is a title
which attests the production of electricity from renewable sources of energy. This
certificate can be traded, separately from the quantity of electricity it represents, on an
organized market, according to the law and it represents the support scheme to
promote the renewable energy production. Each MWh of green energy which is
produced by renewables is being rewarded with a number of green certificates. After
that, the green certificates are bought by electricity suppliers, the supplying companies
being obliged to have in their energy mix, a quota of green energy. In this way, Romania
tried to attract investors in the green energy sector.

When implementing this support scheme, the Romanian government also had to
select which sources will be eligible for green certificates. In law 220/2008, the number
of certificates for main types of renewable energy was stated:

e Hydroelectric power plant with an installed power of minimum 10MW - 3 green
certificates/1 MWh produced and delivered, if the plant is new and 2 green
certificates/1IMWh produced and delivered if the plant is upgraded and 1 green
certificate/2 MWh if the plant has no more than 10 MW installed power

e Wind power plants - 2 green certificates/1 MWh produced and delivered until
2017 and 1 green certificate/1 MWh produced and delivered starting with 2018

e Geothermal and mud fermentation gas from the cleaning installation of used
waters - 3 green certificates/1 MWh produced and delivered

e Solar power plants - 6 green certificates/1 MWh produced and delivered

For protecting both the producer and consumer of electricity, a minimum and
maximum price was established for the green certificates as follows: the minimum price
was 27 euro/certificate and maximum price was 55 euro/certificate. Also, compulsory
annual quotas of green certificates were established as follows:
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2008 - 5.26%
2010-2012 8.3%
2013 9%

2014 10%

2015 10.8%
2016 12%

2017 13.2%
2018 14.4%
2019 15.6%
2020 16.8%

Everything looked good on paper and not only as in 2008 and 2009 there were
huge investments in the energy field in Romania. The foreign investors flooded Romania
to build renewables, the Romanian investors started to find out about this and applied
for credits to the banks and the quota of 20% until 2020 started to look tangible for
Romania. Even the banks which are making severe analysis of businesses before they
fund them, started to provision full investment return in 5-6 years which is almost
impossible in this domain in other countries. With everything being very good in the
energy sector, the money flooding into it, nobody was taking into consideration the fact
that the number of certificates was or wasn'’t too big to be sustained by the state.

The unstable political environment, the best example being the Romanian
government with 3 cabinets (2008-2009, 2009-2012, 2012-2015) and a review made by
ANRE (Regulatory Authority for Energy) had as a result major changes in the green
certificates scheme.

The 2012 revisal of law 220/2008 became a turning point for the energy sector
and for the investments in renewables in Romania.

“Overnight”, ANRE decided that in order to avoid the overcompensation in this
scheme, there should be some reductions in green certificates as it follows:
e Wind power plants - new wind power plants from 2 green certificates/1 MWh to

1.5 green certificates/1 MWh until 2017, old wind power plants from 2 to 1.3

green certificates/1 MWh until 2017 and 1.25 green certificates/1 MWH from

2018

e Hydro power plants smaller than 10MW - from 3 to 2.3 green certificates/1

MWh

e Solar power plants - from 6 to 3 green certificates/MWh

With these huge changes, the major ones being for solar photovoltaics, the
investments in renewables drastically fell and also protest from the existing power
plants owners started. They’re complaints were that they made a business plan for 15-
20 years and now their whole business plans became null, because of this big change in
legislation. The ones that took money from the banks started to blame the state for not
being able to pay their loans. This problem which occurred in Romania showed that a
law, even if it looks good at start, can become bad in time if it isn’t professionally
developed. Introducing this support scheme, helped Romania to get over the recession
better than other states by benefiting from the investments in the energy sector. But
being driven by the urge to attract investors in our country, the governors were too
generous and didn’t take into consideration how much the state can support. After a few
years, ANRE realized the situation and suggested the Government to make the
drastically cuts in green certificates.
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Method of specific investigation
To find out how the Romanian electricity market was influenced by renewables, data
was taken from Transelectrica and Opcom.

Transelectrica is the Romanian Transmission and System Operator (TSO) which
manages and operates the electricity transmission system and provides the electricity
exchanges between the eastern and central European countries as a European Network
of Transmission and System Operators for Electricity member. Also, Transelectrica is in
charge with electricity transmission, market and system operation and grid and market
infrastructure development ensuring the security of the Romanian power system.

Opcom (Romanian gas and electricity operator) fulfills the role of the electricity
market administrator, providing an organized, viable and efficient framework for the
commercial trades’ deployment on the wholesale electricity market and performs
administration activities of the centralized markets in the natural gas sector.

Both of these entities provide monthly and yearly reports from which the data
has been taken. Data includes information about the installed capacity and available
power of each type of power plants, about the energy curve which includes the supply
curve divided by types of power plants and also about the evolution of MWh prices in
Romanian electricity market.

Analysis of results

First of all, the energy mix will be analyzed to find out how the Romanian electricity
system is influenced by the renewables. The graphs compare the values between year
2009 and years 2015-2016, in summer and winter and also during the day and during
the night.

Consum : 0 MW Bl Productie : 6349 MW Wl Carbune : 2742 MW
Ml Eolian: 0 MW

ri : 1430 MW

I Foto: 0MW Ml Biomasa: 0 MW

24-01-2009 03:01:00

Figure 1 Energy Generation and Consumption Curve - 24.01.2009 - 03:01 (night)
(Transelectrica, 2009)
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Bl Consum : 6463 MW Bl Medie Orara Consum : 6517 MW M Productie : 7121 MW Wl Carbune : 2559 MW
Hidrocarburi : 1391 MW Bl Ape: 1085 MW I Nuclear : 1406 MW I Eolian: 624 MW
Ml Foto:-1MW M Biomasa: 57 MW M Sold:-658 MW
24-01-2016 02:55:30
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Figure 2. Energy Generation and Consumption Curve - 24.01.2016 - 02:55 (night)
(Transelectrica, 2016)

B Consum : 7644 MW Ml edie Orara Consum : O MW Wl Productie : 8122 MW Il Carbune : 3440 MW
Hidrocarburi : 1424 MW B Ape: 1838 MW Bl Nuclear : 1419 MW Il Eolian: 0 MW
M Foto: 0 MW Il Biomasa: 0 MW Bl Sold:-478 MW
23-01-2009 13:51:00
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Figure 3. Energy Generation and Consumption Curve - 23.01.2009 - 13:51 (day)
(Transelectrica, 2009)
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Ml Medie Orara Consum : 7938 MW Ml Productie : 8872 MW Il Carbuny 2 MW
W Ape: 18 Il Nuclear : 1407 MW Ml Eolian: 508 MW
Ml Biomasa : 60 MW Ml Sold:-953 MW

23-01-2016 13:48:50

-2000

04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00 02:00

Figure 4. Energy Generation and Consumption Curve - 23.01.2016 - 13:48 (day)
(Transelectrica, 2016)

In Figure 1, which is presenting the situation in January 2009, when the green
certificates system was just launched, it can be seen that from Biomass, Wind and Solar
source there was actually no contribution to the system. Even without zero contribution
from these types of renewables, the demand was already smaller than supply during the
night. After 7 years, in 2016, when the renewables are having an important market
share in Romanian electricity market, the gap between demand and supply is even
bigger, the system having a negative value of -658 MW compared with -399MW in 2009.
The difference between -399MW and -658MW is even bigger than it firstly appears,
because of the difference in temperatures and consumption. In 20-25 January 2009 the
medium temperature in Romania was bigger than the normal values, but in 20-25
January 2016 the medium temperature in Romania was significantly smaller than the
normal values, most of the counties being under an orange warning of cold weather.
Even though the consumption increased with almost 1000 MW, the rate of increase of
supply was even bigger majoring the gap.

Figure 3 and 4 illustrate the bigger gap between the negative value from 2009
and 2016, because during the day, the solar PVs produced also. Even though the
renewables produced a considerable amount of energy, the supply cut from traditional
power plants was only for coal which decreased with almost 500MW, which can be
replaced by what the wind power plants produce.
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Ml Medie Orara Consum : 0 MW M Productie : 5649 MW Bl Carbune : 2145 MW
W Ape: 1581 MW Bl Nuclear : 1392 MW M Eolian: 0 MW
M Biomasa: 0 MW M Sold:-164 MW

24-07-2009 03:01:00
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Figure 5. Energy Generation and Consumption Curve - 24.07.2009 - 03:01 (night)

(Transelectrica, 2009)

B Consum : 5727 MW Bl Medie Orara Consum : 5889 MW B Productie : 6279 MW Ml Carbune : 2452 MW
Hidrocarburi : 1568 MW B Ape: 788 MW M Nuclear : 1337 MW W Eolian: 76 MW
W Foto:-1 MW M Biomasa: 58 MW M Sold:-552 MW
24-07-2015 02:59:17
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Figure 6. Energy Generation and Consumption Curve - 24.07.2015 - 02:59 (night)

(Transelectrica, 2015)
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Bl Consum : 7256 MW Bl \edie Orara Consum : 0 MW Bl Productie : 7540 MW Ml Carbune : 2651 MW
Hidrocarburi : 615 MW W Ape: 2915 MW Bl Nuclear : 1359 MW Wl Eolian: 0 MW
M Foto: DMW M Biomasa: 0 MW M Sold :-284 MW
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Figure 7. Energy Generation and Consumption Curve - 23.07.2009 - 13:51 (day)

(Transelectrica, 2009)

B Consum : 7964 MW B Medie Orara Consum : 7794 MW W Productie : 9178 MW Wl Carbune: 3152 MW
Hidrocarburi : 1715 MW B Ape: 2069 MW Ml Nuclear : 1292 MW Bl Eolian: 189 MW
W Foto: 704 MW Ml Biomasa: 58 MW B Sold:-1214 MW
23-07-2015 14:02:27
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Figure 8. Energy Generation and Consumption Curve - 23.07.2009 - 14:02 (day)

(Transelectrica, 2009)

For a better understanding of the energy generation and consumption curve,
values for summer time for both night and day were compared between 2009 and 2015.

82|Page



ICBE, 2016

The month of July was chosen, because there were the same conditions in terms of
meteorological conditions, both summers being dry with high temperatures.

During the night, the renewables didn’t help too much the system and there was a
need of increase in the traditional power plants mostly in coal power plants. This
demonstrates that the renewables, without an important contribution from Hydro
power plants (hydro was almost 1000MW smaller in 2015 than 2009 so that there was
the necessity for increase in coal) can’t help the system very much in some situations
and that the energy mix is a must.

During the day, an interesting fact can be seen: in 2015, because of the fluctuations
in solar and wind, the gap between supply and demand was almost 1000MW bigger
than in 2009, which shows a problem of the renewables. The problem is that they are
hard to predict and can destabilize the system and even overload it sometimes.

The behavior of the Romanian electricity system shows that in order to have a safe
and stable system, conventional power plants are still needed.

For a clear picture of the investments in renewables in Romania, data from
Transelectrica has been taken and transformed into graphs.

Installed power capacity in SEN [24441 MW]
01.10.2014

Biomass; 100; 1%
\ Solar; 1206; 5%

Coal; 6615; 27%

Wind; 2967; 12%

Hydro; 6665; 27%

Hidrocarburi, 5471,
23%

Nuclear; 1413; 6%
H Coal Hydrocarbon ™M Nuclear ™ Hydro Wind Biomass Solar

Figure 9. Energy Mix in Romania in 01.10.2014 (Installed Power Capacity)
(Transelectrica, 2015)
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Available Power Capacity in SEN [21897 MW]
01.10.2014

Biomass; 100; 0%
Solar; 1154; 5%

Coal; 5447; 25%
Wind; 2958; 14% \
Hydro; 6332; 29% ‘

Nuclear; 1413; 6%

Hidrocarburi, 4488
21%

H Coal Hydrocarbon ™ Nuclear ™ Hydro Wind ® Biomass Solar

Figure 10. Energy Mix in Romania in 01.10.2014 (Available Power Capacity)
(Transelectrica, 2015)

Figure 9 and figure 10 show the energy mix in Romania and the difference
between the installed power capacity and the available power capacity. In 2008-2009,
the wave of investments in the renewables sector in Romania due to the measures taken
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by the Romanian government with the green certificates was so considerable that after
only 5-6 years, in 2014, the installed power of wind-solar-biomass had a market share
of 18%. The market share of renewables (wind, solar and biomass) is even bigger in
available power capacity counting for 19%. After fulfilling EU requirements of 20%
green energy by year 2020, 6 years earlier, Romania faces the issue of system stability
and also needs investments in the transmission system, in smart grid and metering so
that the renewables will become an advantage for Romanian electricity market and not
a downside.

Price evolution of Medium Price for
Bilateral Contracts

e=$=»\edium Price for Bilateral Contracts

r 30,59
83,34, / =20,13 \
S=175777 miidlo e 03 1) ‘%ﬂsl,zs

2007 2008 2009 2010 2011 2012 2013 2014

Figure 11. Price evolution of Medium Price for Bilateral Contracts
(OPCOM, 2007-2014)

Price evolution of Medium Price for
Day-Ahead Market

¥=»Medium Price for Day-Ahead Market

221,22 217,21

.188,21
158,95 - 145’26' 153,39

156,2«™ 154
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Figure 12. Price evolution of Medium Price for Day-Ahead Market
(OPCOM, 2007-2014)
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Price evolution of Medium price for
Green Certificates

Price evolution of Medium price for Green Certificates

429957 239,59 «.244,09

215,34
©4.190,71

162,25

142,72

2007 2008 2009 2010 2011 2012 2013 2014

Figure 13. Price evolution of Medium Price for Green Certificates (OPCOM, 2007-2014)

Figures 11-12-13 present graphs of the evolution of prices in Romanian
electricity market, the data being taken from Opcom annual reports. Taking into account
that in 2008 the Government announced the launch of the green certificates support
scheme, the investments in renewables sector in Romania directly influenced the
Romanian electricity market. Between 2010 and 2012, when most of the investments
started in 2008-2009 were finalized and ready to generate energy, the prices for
Bilateral Contracts, Day-Ahead Market and Green Certificates exploded. This positive
evolution hasn’t been felt by households for example, because the Romanian electricity
market was still mostly regulated. In 2012, when ANRE discovered that the green
certificates scheme couldn’t be supported in its initial look by the state, the Romanian
electricity market started to halt and the impact was mostly on the households. The
exemption of some big consumers from buying green certificates directly hit the
households’ electricity bills, where a certain percentage went for the green certificates.
Even If it had its “glory years”, the green certificates support scheme is sinking more
and more nowadays, the price for one certificate being almost half of how much it was
in 2010-2012. Even if the prices for electricity in general, including the bilateral
contracts and day-ahead market are decreasing, the households are not feeling this, yet,
in their invoices. Liberalizing the market shows great promises and this might be the
adequate shift that can improve the price/quality ratio for electricity for the final
customers.

Conclusion

Romania’s electricity market is in a continuous evolution, with its advantages and
disadvantages. A sure fact is that the energy sector in Romania is becoming greener and
greener and that even an Eastern European country with almost zero renewables 8
years, ago, can become an important regional player in a relatively short time. The
period of 2008-2015 reveals that the politics and the energy sector are strongly related
and that every measure taken at a governmental level has to be taken with big
precautions and each step should be calculated and not taken spontaneous. Also, the
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relationship between the dominant political parties in Romania is very important for
the future of this country, because taking measures in contradiction every time the
government is changed will lead to instability and will scare the potential investors. An
unstable legal system discourages the investors, because the energy sector is a domain
in which the business plan is made from the beginning on a long-term which is directly
affected by the legislation and the political environment in a country.

Another conclusion that can be drafted is that taking measures just to attract
investors as it happened in Romania in 2008, but not being able to sustain them on a
long-term, is the sign of a poor management. The benefit made on a short-term will be
replaced by the much bigger loss on a long-term. Romania didn’t just lose investors
now, but also lost future investments, because it isn’t anymore a trustworthy political
and legislative environment.

The overload of the system needs to be taken into account and the investments
in transportation and metering should be a must for Romania. Having a percentage of
over 20% renewables in the energy mix, Romania should prepare itself for the
conditions these types of plants require, because the supply will vary a lot more than in
the past and the prediction needs to be more accurate.

Until the transportation and metering are upgraded, the Romanian legislation
needs to be updated too, in order to protect the Romanian energy system. A system of
negative prices is needed as the renewables gain more and more market share in
Romania. The negative prices is a concept in which the flexible producers (renewables)
actually pay the customer for buying the electricity, because it can actually be less
expensive for them than shutting down the plants. For example this can help during the
night, when sometimes the wind power plants come with an influx of electricity in the
system when there is no need.

The green certificates should also be revised until a new support scheme will
come up: the expiration date should be canceled, because nowadays they have one year
expiration date. Also, another improvement could be the beginning of trading Green
Certificates on the Stock Exchange Market like a normal commodity; by this the problem
of inexistent demand can be solved.

In conclusion, in order to avoid future losses in the energy sector development,
Romania’s officials should carefully evaluate the situation, the evolution of the market
until now and take measures that will benefit the country’s market on a long-term and
not only on a short-term like in the past.
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Abstract. In a world dominated by geopolitical, economic and political uncertainties, energy
security has become a priority. One of the main objectives of EU energy security is the
diversification of gas supply. The utilization of the transit capacity of the Black Sea region is an
essential step for its economic development and energy supply to Western Europe and south. The
project Azerbaijan-Georgia-Romania Interconnector (AGRI) was proposed in the list of projects of
common interest in the European Union, through the economic and strategic interests in the
region. This paper aims to present a brief summary of the A.G.R.I project development in the
context of contemporary challenges to global energy security. We aim to identify the main
problems and threats faced by the project, in terms of economic reliability antithesis - geostrategic
interests. The methods used in preparing the article are documentation, analysis and synthesis. The
sources of information identified relate mainly to official sources, press releases, and to a series of
studies about geopolitical architecture of a wide region of the Black Sea. Our opinions and
interpretation about the AGRI project can become a useful support in understanding the main
facts affecting the decisions in Romanian Energy Security aims.
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Introduction

The problem of energy security is one of main concerns for the countries in NATO and
the European Union and is a very researched topic. Basically, we can speak of two
methods to approach the problem:

The first one is referring to the alternative sources and routes of delivering oil
and gases (network of pipelines, alternative projects for supplies and support for the
newest projects).

The second approach is considering the interdependence of the suppliers and
consumers in both the upstream (participation in the production of the consumers) and
in the downstream (equal participation in the distribution of the suppliers) (Chifu,
2011).

For some specialists in the field, energy security means to be ensured in terms of
resources, control of the routes and distribution and alternatives. In general, the
concept is defined as "secure resources at a reasonable price" (Proninska, 2007). In
another view, energy security means the necessary production of energy in the
respective country, and a minimized dependence on imports. But the realities of the
current era have shown th