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INTRODUCTION
A. Dealing with the Costs of Energy

Abstract—ISO 50001 is a systematic approach that puts forth some principles and
requirements to establish a standard energy management system to increase energy
performance by efficient use of energy. However, it is a guide to form objectives and tasks,
which doesn’t include specific measurements for evaluating energy performance. Hence,
additional energy maturity models are required to evaluate the progress of the businesses
in energy performance. In this study, the adaptation process of the ISO 50001 will be
explained, and how a business can achieve better organizational performance by applying
the energy management models that will be integrated into the ISO 50001 will be
examined. With the assumption that ISO 50001 and additional energy management models
cover each other and cannot be considered separately, the purpose of this study is to find
out whether the businesses can obtain optimum performance while saving energy. In the
scope of this purpose, applying an integrated energy management system based on ISO
50001 is assumed as more effective than implementing ISO 50001 by merely following its
guidance since the organization can measure its performance level more accurately. At the
end of the research, the effect of the energy management system will be clarified on
organization performance.

© 2016 The Author(s). Published by TAF Publishing.

energy management can be a way to decrease energy
consumption and prevent the increase of CO2 emissions
[1]. In addition, the effects of greenhouse and other gases

It is obvious that all of the industrial goods or services
that help in raising the quality of human life depend on
energy. However, as the energy consumption increases,
natural resources deplete, environmental pollution rises,
and cause the exposure of environmental threats since the
production of energy usually depends on the consumption
of natural resources. Bunse states that implementing an
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and substances should be reduced by increasing energy
efficiency in energy production, transmission, distribution,
and consumption [2]. So, both the risks of global warming
that arose because of the use of fossil fuels and the scarcity
of new energy resources caused new implementation in
policy instruments [3].

On the other hand, since energy is an input almost in
every sector, its necessity grows everyday as a country
develops. So, the production of energy is not enough to
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cover the need of energy ideally in many countries. For
instance, Turkey imported %15 of the 80 million tons of
coal, 91% of the 31 million tons of crude oil, 96% of the
15.1 billion natural gas that was consumed in 2000. Also,
the country imported 3 TWh of the total 128 TWh
electricity consumption in the same year [4]. To sum up,
energy consumption consists one of the main costs, which
reaches high amounts, especially in industrial businesses.
For example, an industrial plant operating two shifts a day
6 days a week for 50 weeks per year, may require more
than one million dollars per year in purchased energy [5].
Briefly stated conditions above caused scholars and
business managers to seek better energy management
practices. After many experiences and studies, experts
from the national standards bodies of 44 ISO member
countries participated in the development of ISO 50001,
with another 14 countries as observers. The standard also
benefitted from the participation of development
organizations including United Nations
Development Organization and the World Energy Council
[6]. This standard is established on the mutual principles
of the previous ISO standards, so it is highly compatible
especially with the ISO 9001 and ISO 14001 standards [7].

Industrial

B. Organization Performance

While the definition of organization covers both
businesses and non-profit organizations in common, it
mostly refers to businesses in this article since the energy
management was examined for businesses in literature,
especially for those which are in an industry sector.

Organizational performance encompasses three specific
areas of firm outcomes, which are, financial performance,
product market performance, and shareholder return [8].
For more specified explanation, customer satisfaction,
employee morale, growth in exports, profitability, overall
productivity, reduction in quality costs, overall financial
performance, overall operational performance, savings in
energy, and environmentally desirable impact of
products/services can be considered as the elements of
organizational performance [9].

Nevertheless, in order to take the narrowest aspect of
business performance, and the dominant model in
empirical strategy research, financial performance, which
is based on financial indicators that reflect the attainment
of economic targets of the organization [10] is used in this
article. The most significant dimensions of the financial
performance approach are the operating and market
performance dimensions [11].
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The purpose of this study is to examine and clarify
whether the ISO 50001 based energy management systems
help the businesses to achieve best organization
performance by saving energy without decreasing its
output. In the scope of this purpose, applying an integrated
energy management system based on ISO 50001 is
assumed as more effective than implementing ISO 50001
by merely following its guidance since the organization can
measure its performance level more accurately.

IL. RESEARCH METHOD

The objective of this study is to obtain an overview of
the area of energy maturity models, and contributing the
literature by proposing a model in a different perspective,
which can be integrated to the ISO 50001. Therefore, a
systematic literature review of the previous models is
conducted according to the Webster [12]. The sources
regarding the energy management maturity model
published in 2011 and later are selected because of the
release date of ISO 50001. In the continuing phases of the
research, an empirical study will be held to ensure the
usefulness of the model.

II1. LITERATURE REVIEW

C. Energy Management and ISO 50001

Standardization

Lee describes energy management as a process of
optimizing energy consumption; and states that it can be
done optimally by combining skills of architecture,
engineering, management, finance and other skills that are
necessary for management functions [13]. Implementing
an energy management decreases energy consumption per
unit of output by optimizing procedures and systems
regarding energy usage [14]. Therefore, energy
management helps businesses to maximize their profit by
decreasing both the threats that may arise because of the
environmental pollution and the direct costs of purchasing
or producing energy.

Energy management became popular in recent decades.
Before 1970’s there were only a few energy-intensive
industries, which had been applying energy management,
and it was mostly an unheard concept [15]. Nevertheless,
according to the data acquired by ISO, there were roughly
7000 companies that had ISO 50001 energy management
certificate worldwide in 2014 [16]. This shows that the
concept of energy management becomes more vital and
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popular. International Organization for Standardization
(ISO) formed an energy management standard, called I1SO-
50001. The standard consists of a set of requirements,
which provides a systematic approach to establish,
maintain, and improve an energy management system. It
helps to achieve continual in energy
performance [17]. Pinero states that implementation of an
energy management standard like ISO-50001 is expected
to increase energy efficiency by more than 20% in
industrial facilities [18].

Furthermore, having ISO-50001 certification can help to

improvement
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increase the market share of an organization as it is based
on ISO-14000 environmental management system. Klassen
and McLaughlin concluded that marketplace rewarded
firms that received awards for investing in areas such as
new or redesigned products and processes that minimized
their adverse environmental impacts, improved their
environmental safety systems, and developed strong
management programs in their research [19]. Moreover,
British Standards Institution states the expected results of
having the certification of ISO-50001 as follows:

Tabes & Miah vt

Source: http://goo.gl/R8d7tL
Fig. 1. The benefits of possessing an ISO 50001

As stated in figure 1, having ISO 50001 certificate
provides benefits in different aspects. The benefits can be
classified into 5 headings, which are management, legal,
sales & marketing, operations & facilities, and finance. In
the management aspect, ISO 50001 helps to improve profit
maximization by decreasing costs and expenses to cover
energy needs. Also, being certified helps organizations to
have a green corporate image. Furthermore, employees
may be pleased by working in an organization that is
sensitive to environmental issues.

In the legal aspect, the company that implements 1SO
50001 management system will know the impacts of
current  energy instance, many
governments provide various kinds of incentives to the
organizations, which implement ISO 50001 energy
management system. Learning about the incentives of
government can increase the organization performance
dramatically. In addition, if there are certain rules
concerning energy usage that the organization doesn’t
apply, it will discover them before the government, and
have the chance of correcting them.

The benefits of ISO 50001 in the sales and marketing
certificate on organizational performance area is fulfilling

legislation.  For

the demand of customers regarding the environmental

ISSN: 2414-4592
DOI: 10.20474/jater-2.2.5

issues. The customer may be both the household and

another business organization that has a critical
percentage of the organization’s products or services.
Therefore, implementing an energy management system
like ISO 50001 may become one of the most vital steps an
organization can take.

ISO 50001 requires an organization to synchronize the
operational tasks since any inconsistency in operations
may cause waste of energy. Therefore, in the operations
and facilities section, ISO 50001 helps to become efficiently
organized. Also, facilities will become more suitable for the
efficient work of employees.

Finally, in the financial aspect, ISO 50001 can help to
improve procurement procedures and principles. By
reducing energy usage, and procuring energy efficient
equipment, the organization both avoids the threats of
environment problems and decreases its monthly energy
bills.

The objective of ISO 50001 is providing a framework
that helps organizations to develop a policy for more
efficient use of energy, set objectives and targets to meet
the policy, use data to make decisions regarding energy
consumption, measure the results, review the
effectiveness, and  continually energy
management [16]. The standardization process of ISO
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50001 aims sustainability and follows the plan-do-check-
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act (PDCA) cycle of Deming.
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Fig. 2.1SO 50001 Energy management requirements in PDCA cycle

Following the cycle ensures the sustainability of energy
policies. As shown in table 1, each phase has requirements
and actions to implement energy management. In the
planning phase, the commitment of top managers in
energy efficiency must be ensured. In this phase, the
current situation in energy consumption is examined, the
scope of the energy management system is determined, the
units that consume significant amount of energy are
identified, an energy manager is appointed, required stuff
including personnel, tools and equipment are provided to
the energy manager, all the legal requirements are
clarified, energy performance indicators will be
ascertained, targets and action plans are set. In short,
every detail that will take part in the energy management
implementation should be planned during this period.

After the planning phase, the organization follows up
with the “do” phase. This is the step where the planning
regarding the energy management is implemented. A
crucial point that should always be remembered is that
energy management cannot be effective unless all the
employees are contended with the procedures since the
aim is not just decreasing the energy usage levels, but also
keeping the amount of output the same, or increasing it.
Hence, all the employees should be involved in the
continuous process. Additionally, the energy management
applications should be communicated not only with the
internal environment, but also with the external
environment in order to explain the necessity of the
applications and receive complaints, or extra ideas. While
implementing the energy management, anything
concerning energy management should be recorded.
Otherwise, the achievements or costs cannot be clarified
properly. Furthermore, the organization may need to
purchase, or renovate some tools, equipment, even
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facilities in order to maintain energy management
successfully; of course, after considering the Return On
Investment (ROI). Finally, constantly controlling the
applications is vital in this phase in order to understand if
everything goes on track, and make any adjustment when
necessary.

When every aspect of implementation is completed, all
of them should be evaluated in the check phase. Energy
performance measured, everything
regarding legal aspect is checked and all other managerial
issues are audited in this phase. If everything goes well,
there is nothing to do more than constantly assessing the
mechanism. Otherwise, actions are
implemented in this phase. In the act phase, energy
management review is conducted. All the problems and
solutions are discussed, threats, opportunities, and
possible improvements are evaluated in the review, and
the new energy policy is formed depending on the
conditions.

indicators are

corrective

D. The  Necessity of
Management System

Integrated  Energy

Although ISO 50001 helped to save millions of dollars in
energy, there are many scholars who claim that it is still
insufficient and must be improved. The main reason is that
ISO 50001 provides requirements and principles to
establish a standardized energy management system in
order to be able to be suitable for all kind of organizations,
so it doesn’t provide specific performance measures. While
this is an advantage of ISO 50001, it is also a disadvantage
that organizations may not be able to set their own
performance measures, so cannot understand if they are
implementing the energy management optimally or not.
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Therefore, energy management maturity models came into
existence.

The usual common feature of energy management
maturity models is classifying the maturity of an
organization into 5 stages. Jovanovic and Ngai classify
stages as initial, managed, defined, quantitatively managed,
and optimized to describe energy management levels of an
organization based on Capability Maturity Model (CMMI)
[20], [21]. O’Sullivan, from Sustainable Energy Authority,
categorizes stages as emerging, defining, integrating,
optimizing, and innovating by harmonizing with the PDCA
cycle [22]. Antunes asserts a maturity model based on
PDCA cycle, which divides the stages as initial, planning,
implementation, monitoring, and improvement [23].
Introna classified stages as initial, occasional, planning,
managerial, and optimal in five different dimensions,

which are  awareness, knowledge and  skills,
methodological, energy performances and information
systems, organizational structure, and strategy and

alignment [15]. All the models stated above try to explain
the energy management maturity as promotion level of
energy management within the mechanism of an
organization including management, employees,
contractors etc. On the other hand, in this study, we tried
to explain organizational maturity by adding a financial
approach to the promotion level of energy management
within the framework of PDCA cycle, used by ISO in energy
management.

V. The Proposed Model

The proposed model consists of 5 stages, associated
with 4 phases of PDCA cycle. The 5 stages are basic,
transitional, integrated, optimal, and investor. The stages
represent the level of success in implementing the energy
management in the organization, also, how much the
organization is eager to invest in energy management. The
model also proposes that as the maturity increases, the
amount of investment in energy management increases.
Subsequently, analyzing the financial data regarding
energy management of an organization may help to
understand the maturation level of the organization.

Basic: At the basic stage, there is no significant evidence
that the organization is in the interest of energy
management. There are only a few individual attempts, but
it isn’t known in the organizational dimension. There is no
measurement of energy consumption, energy policy,
objective or task. Also, no investment is made in order to
increase energy performance, and the saving is very in
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return.

Transitional: In the transitional stage, the organization
recognizes the concept of energy management. A small
part of the organization may be more enthusiastic to the
energy conservation compared to the other organization
members. A small amount of investment may be required
in order to employ an energy manager and energy team,
and purchase some equipment to measure energy usage in
the organization. The objective of the team and the
manager is taking the organization to the higher maturity
levels. Return on investment may be visible but it is still
not enough to claim achievement of energy management.

Integrated: At this stage the concept of energy
management is spread out through the organization;
everyone accepted the necessity and benefit of energy
management, and the majority of the employees
participate to increase energy management. However,
implementation of energy management is not professional
enough. Additional investment may be required at this
stage in order to train employees, and renew or purchase
of some equipment such as purchasing energy
conservative lights. While investments and costs increase,
significant rates of energy saving become observable.

Optimal: In this stage, the organization has a unique
energy management depending on its necessities and
conditions. All the equipment used in the organization
including lights, office equipment, and industrial plants is
energy conservative, employees are aware of how to
prevent waste of energy. More investment may require for
renewing bigger machinery, of course as long as the return
on investment is applicable. At this stage, the organization
may take new business opportunities such as energy
consultancy.

Investor: The 1SO 50001 energy management standard
requires that the energy policy of an organization should
address all energy used within the defined scope of the
energy management system, which includes electricity,
natural gas, steam, solar, and other energy sources [24].
Increasing the usage of renewable energy feasibly requires
a more significant amount of investment, but usually, the
ROI is applicable. At this stage, the organization has a high
commitment to energy conservation and the management
is eager to invest large amounts to increase energy
performance. Therefore, the organization may go beyond
the energy conservation, and start producing energy by
using wind turbines, solar plants or other forms of green
electricity production, in order to cover its requirements
initially, and if possible, to sell the production surplus in
the latter.
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Fig. 3. Energy management maturation progress of an organization

V. CONCLUSION & DISCUSSION

Previous studies that integrate maturation model to an
energy management system have shown feedback in a
positive way. This is both valid for the companies that have
and the ones don’t have ISO 50001 certification. This
paper presents an integrated energy management system
that is formed by adding a maturity model to an ISO 50001
based energy management system. The subject of energy
management is relevant and vital under the current
conditions of the world. However, there is still a gap in the
literature the problems and solutions
regarding the energy management in organizations.
Therefore, further research must be held in order to fulfill
the gap in the industry, for which this study can provide
inspiration.

concerning
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