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Abstract
Correct energy management and its efficiency haenbemphasized in industrial and manufacturing dirmolicy makings for
different reasons. Different studies focus on amaé potentials of these firms in the field of thegiergy efficiency. From among them
just the fewest numbers of manufacturing enterprisuld exploit them. Therefore the researchemidi¢eto study some aspects of
energy management model of Bunse in manufactusm By finding the differences and gaps betweenride@nd available
circumstance of the industry, this study encourabedviobarakeh Steel Complex to execute energyeeftly management correctly.
The results of the statistical analysis show tH#taigh there is not significant gap between industrequirements and scientific
literatures, based on the comparison of the presaise and ideal circumstance of managers’ poinviefv and because of the
complex approximately proper condition, this compias differences with worlds and scientific idgandards.
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1. INTRODUCTION

Industrial sectors are considered as one of tlgedirsectors
of improving energy efficiency. So an extended eargf
energy efficiency measures in this sector is paldrly
developed and used by industrial sectors througtibat
world[1]; [2].Energy is the core of social improvent and
economical wealth and it is considered as an inaporfactor
in industrial and commercial products[3]. It is ionant to
assert that energy saving is not only include cakpression
or concerning about environment problems but ib dies
capability to create a comparative advantage for
manufacturing firms[4] & [5].

Developing the accomplished measures in the fiéldnergy
management depends on using energy and perfornance
energy efficiency in industrial sector and detegtine existent
barriers of energy efficiency improvement whichigades that
how much performed measures and planned policies ar
effective in energy efficiency management field. [Ehergy
efficiency measurement is the base of energy copsam
control in manufacture and decision makings andctienges
of trend in energy efficiency improvement [7]. Emger
efficiency could be developed by applying modern
technologies, conceptual framework tools about gner

energy recovering in that process by the use ofggnsastes

in different processes [8]. Up to now most of thdigies
related to energy consumption are made becausehef t
increased energy demands and decrease of GHGsctodu
but it encounters with serious challenges becafiasdear
reasons [3].

After releasing the costs of energy conveyers asdffects
(on actual cost of productive items on the one hand
organizations’ costs to offer services, energy rganmaent
issue are considered as the up to dated issueEfgrgy
intensive industries (such as chemical produceslstement,
paper, etc) includes more than two third of the lasir
industrial energy consumption [10]. Steel industgntrols
energy consumption level in different parts of mfaoturing.
Saving energy resources in steel industry is éatitssue in
competitiveness of this industrial sector and asminimize
environmental effects as GHGs emission. The appearaf
steel is inevitable in the manufacturing processgformation
and saving energy because of its’ lightness, wsigt and 100
percent reversibility [11].The goal of the presshidy is to
analyze the gap between energy management's messuis
control and improvement of the industries’ requiesnts and
scientific literatures in Mobarakeh Steel Complegrading to
Bunse. And it attempts to specify the real neederurgy
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management in industrial and manufacturing sedtorthis
field and the scientific and operational gap.

2. REVIEW OF SCIENTIFIC LITERATURES OF
ENERGY MANAGEMENT

Energy management in manufacturing sector includes
controlling, monitoring and improving activitiesoalg with
energy efficiency. Energy efficiency performanceagsessed

by considering other industrial firms’ activity sitaneously
[12]. It can be defined as the process of optingzenergy
consumption which is compound of different skillf o
architecting, engineering, managing and etc[13].

Energy efficiency is calculated as the ratio ofptitenergy to
input energy [12]. One of the energy efficiencyartiers is
the weak and low energy management in differentistries.

It also develops by the increase of enterpriseg€ and energy
intensity level [14]. Energy management involves4
dimensions in the present study as key performamtieators,
benchmarking, control and monitoring, evaluatingaaptual
framework.

2.1 Energy Efficiency Measurement
2.1.1. Key Performance Indicators

The process of measuring energy consumption haabieyp

to assess optimization potentials and support trergit of
measurement energy management field [12].Normally
indicators involve the described ratios betweenduseergy
and necessary energy relations. In industrial sectbis
involves activities as products’ manufacturing trenby
physical or economic indicators or KPlIs [15]. Fallngs are
the proposed indicators in the present study;

Energy intensity (El): Is an economical indicator fyeneral
and comprehensive levels that is given by consuraaah GJ
unit of energy per time unit [16].

Specific energy consumption: Is physical indicgtooper for
each level that is given by consuming each GJ afnénergy
by every ton of products [17].

Both energy consumption indicators can be measured
differently such as demands for primary energy egevs,
purchased energy or producing GHGs [18].

2.1.2. Benchmarking

In fact modeling and comparing different systemselglaon
opposing performance criteria and wide range ofilavie
assessment data is a complicated task [19]. Poliajkers
mostly use energy benchmarking indicators in nafidevels
to assess and grade available politic options, ghothe
benchmarking indicators do not exist in organizaioand
minor levels [20]. Among benchmarking indicatorsi@nols

in this field we can name energy performance irtdicéEnPI)
to compare energy consumption in different levehdactory
and Energy Star Label for factories that gain EfBland
above (the range of 1 to 100).

2.2. Controlling and Improving Energy Efficiency
2.2.1. Monitoring and Control

Monitoring and analyzing energy consumed by machine
repairs and manufacturing process is the first stepaise
energy efficiency. Monitoring energy efficiency pel an
enterprise to reach to the saved energy.

Auditing the energy is an important tool of energy
management that helps policy makers to detect padfy the
opportunities of improving energy efficiency and keahem
aware of the results of the decisions made bef@H. [
Auditing energy and controlling, analyzing and ntoring
energy consumption accompany with a technical tegwad it
is better for this report to involve suggestions ifaproving
energy efficiency and be in accompanying with ccetsl
benefit analysis of this suggestion and also exeeut
strategies for controlling and minimizing energynsomption
[22].

Energy auditing includes fallowing steps;

1. Walk through audit of energy: The goal of thigli&is to
estimate the value and cost of each energy convayer
an installation process or system. This audit islqand
is designed for determining the project’s poter{2a]]

2. Short audit of energy: Short audit of energy @sulted
from primary audits. This audit provides the acteira
analysis of particular projects [22].

3. Full audit of energy: Is a type of audit whiicttludes
long term and precise control of all equipments,
processes and energy intensive machinery and asdsul
and extracts the lost energy, savings and costs
comprehensively [22].

2.2.2. Conceptual Frameworks

The lack of proper concepts to evaluate energgieffcy put
managers in trouble to measure ,control and ingibvOne

of the concepts given in the present study is Emvirental
Management Accounting (EMA) that supports decision
makers in the field of energy by tracking enviromta costs
and energy aspects [23]and also Balance Score B38)
that converts enterprises’ major strategic goalsenergy
sector to measurable indicators and creates a dmlan
distribution among critical areas of enterprise.

The present study is designed based on energy reaesg
model of Bunse in manufacture industry and the ystud
aspects are driven based on this model. Accordinghé
energy management model in manufacture (fig 1) ggner
efficiency measurement is the base of energy copsamin
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manufacture and are considered as feedback inpat afa
measurement, control and monitoring in this model.
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Fig -1: Model of energy management in manufacture

Measurement includes key performance indicators and
modeling and control of improvement involves colting,

and monitoring conceptual frameworks of assessment.
Moreover, ICT and Standardization have effectidesan this
field and improvement operationally [12].

3. RESEARCH HYPOTHESES

Based on the given model and observed variables, th
fallowing hypotheses are proposed;

1. There is significant gap between key performandiators
of industry requirements and scientific literaturased on
energy management.

2. There is significant gap between benchmarkinmdfistry
requirements and scientific literature based on rggne
management.

3. There is significant gap between monitoring aodtrol of
industry requirements and scientific literaturedzhen energy
management.

4. There is significant gap between conceptual éaork of
industry requirements and scientific literaturedzhen energy
management.

4. METHODOLOGY

Steel Complex samples are selected by census sampli
methods. To detect the research variables’ indisatfirst
some explanatory studies were done then all indiisatvere
categorized and necessary measures were takeneparpr
questionnaire. The reliability of the questionnaives tested
by factor analysis and the validity of 30distritdite
questionnaires were approved by Cronbach Alfa. IKirthe

final version of questionnaire distributed among
manufacturing managers and they considered as dke of

this analysis. After the text edit has been coneglethe paper

is ready for the template. Duplicate the templdtelfy using

the Save As command, and use the naming convention
prescribed by your conference for the name of ymaper. In

this newly created file, highlight all of the conte and import
your prepared text file. You are now ready to sydar paper;

use the scroll down window on the left of the MS fd/o
Format-ting toolbar.

5. FINDINGS

Fallowing graph shows the mean of energy management
variables and current case and ideal circumstakoeording

to this graph monitoring and control variable hlas highest
mean value that shows the least available gap anotmey
variables.

Fig 2: The graph of the current case and idealinistance of
energy management aspects

According to Table 1the observed t value is sigaifit which
approves the hypothesis. So it indicates that lefopmance
indicator in Mobarakeh complex has a proper cooditind
there is not significant gap between industry’suisgments
and scientific literatures.

Based on table 1 the observed t value is signifieend the
second hypothesis is approved. So there is nofisigni gap
between benchmarking of industry’s requirements and
scientific literatures of energy management.

Also based on table 1 the observed t value is fstgnit and
the third hypothesis is approved. So there is goificant gap
between monitoring and control of industry’s requients
and scientific literatures of energy management.

And finally according to table 1 the observed tuelis
significant and the forth hypothesis is approveultt®&re is no
significant gap between conceptual frameworks dugtry’s
requirements and scientific literatures of energnagement.
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Fig 2: The graph of the current case and ideal circunstah
energy management aspects
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6. RESULTS AND DISCUSSIONS

The results show that there is no significant gapvben the
variables of industry’s requirements and scientiifieratures
of energy management. But because of the leagtreifEe of
some variables as benchmarking and conceptual fvarks

of mean value, 3, and also because of the differémtween
the present case and ideal circumstance from eheh, @ can
be said that there is significant gap between atigaps and
international standards.

First hypothesis: There is significant gap between key
performance indicators of industry requirements seidntific
literatures based on energy management.

Table -1: One sample t test of hypotheses

hypothesis Mean T dfl p

key performance 3.5 4.5 62 | 0.000
indicators

Benchmarking 3.2 2.9 62| 0.004
Monitoring and Control 3.7 5.7 62| 0.000
Conceptual framework 3.1 1.5 62 0.12

As indicated above one sample t test was applieckenn
performance indicators of scientific literaturesdandustry’s

requirements and the results of the test is inditab Table
land shows that key performance indicators of Mailketn

steel complex is at nearly good condition and thisreno

significant gap between industry’s requirements seidntific

literatures. The resulted mean value is 3.5 asHadtvs that the
first hypothesis is rejected.

Second hypothesis: There is significant gap between
benchmarking of industry requirements and scientifi
literatures based on energy management.

As indicated above one sample t test was applied on
benchmarking of scientific literatures and industry
requirements and the results of the test is inditah Table
land shows that benchmarking of Mobarakeh SteelpBom

is not good and there is no significant gap betwiadnstry’'s
requirements and scientific literatures. The resllimean
value is 3.2 and it shows that the second hypathssejected.

Third hypothesis: There is significant gap between
monitoring and control of industry requirements atentific
literatures based on energy management.

One sample t test was applied on monitoring anctrobn
variable of scientific literatures and industry'squirements
and the results of the test is indicated in Talkledlshows that
monitoring and control of Mobarakeh Steel Compkexearly
good and there is no significant gap between imgligst
requirements and scientific literatures. The resllimean
value is 3.7 and it shows that the third hypothissigjected.

Forth hypothesis: There is significant gap betweemceptual
framework of industry requirements and scientifterhture
based on energy management.

One sample t test was applied on conceptual framewo
variable of scientific literatures and industry'squirements
and the results of the test is indicated in Talkledlshows that
conceptual framework of Mobarakeh Steel Complenaisso
good and there is no significant gap between imglisst
requirements and scientific literatures. The resllimean
value is 3.1 and it shows that the forth hypothesigjected.

7. SUGGESTIONS AND STRATEGIES

Possibly Mobarakeh Steel Complex be at higher lefel
energy management and efficiency in comparison witter
related factories. However, based on the resultss ihot
adopted with proposed theories in various scienard
according to the results of the questionnaire ihaélated to
ideal circumstance from manufacture managers pafiniew
and also based on the graph 4.5 Mobarakeh hasongdcd
condition and this includes two reasons:
- Mobarakeh Steel Complex is different from
international standards.
- Some of the theories (at least those includeddaostry
sector) are not operational.

So the fallowing strategies are proposed basedermrédsults
of the study.

7.1 Strategies for Removing Key Performance
Indicators of Scientific Literatures and Industry

Requirements

1. Most of the key performance indicators of energy
management are defined for national level whiie better to
define these indicators quantitatively and for dagtand its
processes.

2. The available indicators can be removed by Garbo
standardization.

3. Indicators can be defined and used based oshbtages
of other dimensions of energy management.

4. Key Performance Indicators should be developedugh
measuring energy efficiency and Carbon emission.

5. As the efficiency level of this sector is lovp, ® execute a
precise policymaking on this field it is better famergy and its
efficiency to be measurable. Therefore it is a gadeh to
define key performance indicators quantitatively t no
qualitatively.
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7.2 Strategies for Removing Benchmarking Gaps of
Scientific Literatures and Industry’s Requirements

1. The applied indicators in the present study wsed for
comparing and modeling energy for the total pertmoe of
the factory audit is better to define these scalesinor levels
as machineries of the factory.

2. The scales of each industry is different fromheot
industries.

3. Modeling and related criteria should control itm
challenges in the firms and be available for o#ieilar firms.

4. As modeling of energy efficiency input is sulialmnostly
for national level so it is better to define théseuts for other
industrial sectors and other sectors.

7.3 Strategies for Removing the Gap between
Monitoring and Control of Scientific Literatures and

Industry’s Requirements

1. Monitoring and control variable in theories imtés energy
audit, energy balance sheet, and the use of seresuwt
technology measurement, as the available enertpnda
sheet are designed for national major level, se hetter to
remove energy balance sheet or to provide therpddicular
factory.

2. Application of sensors and measurement techiedogre
more operational because of the appearance oflatal

3. In this field it appears that the lack of tacit damaged
machinery is felt to improve energy efficiency.

4. It is important to provide an accurate profifenzachinery
and instruments and use them to control the fact@yergy
efficiency.

To sum up, it appears that based on the resultsitonimg and
control variable is at good condition and it apge#nat
Mobarakeh Complex could remove all gaps to somengxt

7.4 Strategies for Removing the Gap between
Conceptual Frameworks of Scientific Literatures and

Industry’s Requirement:

1. The conceptual frameworks in theories
environmental management accounting tools, balasceds
card and etc. However based on the results of tingdy st
appears that these frameworks are not operatidriesat in
steel industry. And it is better to create new @mts of
managements to analyze the costs, profits and etc.

2. Frameworks as the multi criteria supporting goalf
decision making could be used for optimizing endigj.

3. As the conceptual frameworks for assessmendexsgned
for controlling and managing energy in manufacts®,it is
better to plan frameworks in this field.

involve

4. 1t is a good idea to improve calculation toofscosts of
energy and its resources to estimate the cost #ed ib to
customers.
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