Utgivningsår 2013

Swedish experiences from Energy
Management Systems in industry

Books and reports published by the Swedish Energy Agency can be
ordered via the Agency’s web site www.swedishenergyagency.se
E-mail: energimyndigheten@cm.se Order fax: +46 (0)8 505 933 99
© Swedish Energy Agency
ET2013:14
August 2013
English language edition: 100 copies
Layout and production: Granath Havas Worldwide
Printed by: Arkitektkopia AB

Content
1

2

3

4

5

Introduction

3

1.1

Purpose ..................................................................................................3

1.2

What is an Energy Management System?..............................................3

1.3

The international ISO 50001 standard originates from a
Swedish standard...................................................................................4

Results and experiences from Energy Management
Systems in Sweden

5

2.1

General results from the Swedish PFE programme...............................5

2.2

Benefits from a certified EnMS expressed by the companies ...............6

2.3

Company 1: SCA Timber and the sawmilling industry.........................7

2.4

Company 2: Fagersta Stainless AB and the steel industry.....................9

2.5

Company 3: Arla Foods AB and the food industry.............................. 11

2.6

Company 4: Södra Cell and the pulp industry.....................................13

2.7

Company 5: Pilkington Floatglas and the glass industry.....................15

The Swedish certification scheme for EnMSs

17

3.1

The organisations involved in the certification scheme.......................17

3.2

Competence assurance of the certification bodies...............................19

Swedish EnMS promoting activities

21

4.1

The Programme for Energy Efficiency in Energy Intensive
Industries (PFE)...................................................................................21

4.2

EnMS light...........................................................................................22

The process of implementing and certifying an EnMS

23

5.1

Important steps to implement a certified EnMS...................................23

5.2

Energy audit visit by an accredited certification body.........................25

1

1

Introduction

1.1

Purpose

The purpose of this brochure is to give an overview of:
1. The Swedish certification scheme for Energy Management Systems (EnMSs),
2. The EnMS promoting activities in Sweden,
3. The process of implementing and certifying an EnMS in a company.
4. The resulting savings and typical measures performed in Swedish companies
that have implemented and certified Energy Management Systems (EnMSs).
The target group of the brochure is Indian certification bodies and authorities, for
example BIS, NABCB and BEE, but also companies in India interested in implementing an EnMS.
The brochure is part of an energy efficiency project between Sweden and India.

1.2

What is an Energy Management System?

An Energy Management System (EnMS) is a framework to support energy efficiency work in an organisation. An EnMS helps the organisation to systemise the
energy management work by utilising the Plan-Do-Check-Act (PDCA) method
for continuous improvement. The systematic approach includes steps such as
setting up policies and action plans, monitoring and following up the energy use,
and raising the competence and awareness of energy efficiency throughout the
organisation.
The main benefit of implementing an EnMS is to increase the energy efficiency of
the company, and thus make economic savings. Another significant benefit of an
EnMS is that it helps to engage the entire company in the energy efficiency work.
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1.3

The international ISO 50001 standard originates
from a Swedish standard

Sweden has played a key role in the process of developing the international
standard for EnMSs. The need for a standard first arose when the Swedish Energy
Agency started to outline a national programme called the Programme for Energy
Efficiency in Energy Intensive Industries (abbreviated as PFE; the programme is
described in more detail below). As a part of this programme, the participating
companies had to show how they worked with energy efficiency. To achieve this
in a formal manner, something similar to ISO 14001 was needed, but an environmental management system alone would not suffice. Thus, the Swedish Standards
Institute (SIS) developed a new standard together with company representatives
in 2003. The standard was based on the same main principles as ISO 14001: Plan,
Do, Check, Act.
By the time of the introduction of the Swedish standard, Denmark had already
established a similar one. As a result, the European Commission initiated a
European standard, through the European Committee for Standardization (CEN).
CEN appointed a Swedish chairman and secretary to the team, and the experiences
from the Swedish standard and from the Swedish companies contributed to a
successful process. The draft was backed up by all EU member states, and the
standard, EN 16001, was approved in 2009.
Before the European standard was finished, there were discussions on a global
standard for EnMSs. The International Organization for Standardization (ISO),
took up the work and once again Sweden received attention. This time, however,
the work was led by the USA and Brazil. The new international standard was
based on EN 16001 and ISO 14001. It was finished in 2011 and is now known
as ISO 50001.
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2

Results and experiences from
Energy Management Systems
in Sweden

In this section, results and experiences from Swedish industry is presented. First,
general results from a national programme for energy efficiency is described.
Second, more specific results from five Swedish companies are presented.

2.1

General results from the Swedish PFE programme

The Programme for Energy Efficiency in Energy Intensive Industries (abbreviated
as PFE) is a national Swedish programme for promoting energy efficiency in
industry. Its primary aim is to reduce electricity consumption in the industry sector,
and it was established when the electricity tax for industries was raised in Sweden
in 2004. An important part of the programme, and a requirement for the companies
that participate, is the implementation of a certified Energy Management System.
The programme has been an important factor for promoting EnMSs in Swedish
industries: of all Swedish companies with a certified EnMS, 95% has participated
in the PFE programme.
The results from the PFE programme so far (2004–2009) can be summarised
as follows:
· Cost savings of 3,200 MINR/yr caused by the resulting energy savings.
· Cost savings of 1,200 MINR/yr caused by the tax refund.
· Electricity savings of 1.5 TWh (5.2 PJ) per year.
· The average payback period of the measures has been 1.5 years.

Figure 1. Saved electricity by type of measure, PFE programme in total.
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2.2

Benefits from a certified EnMS expressed by
the companies

Companies generally experience several benefits from introducing an EnMS.
The most commonly benefits mentioned by the companies are:
· Economic savings thanks to:
– A lower energy use.
– An increased level of systematic work in general.
– A tax refund for companies that take part in the PFE programme
(see above).
· Reduced environmental impact, which may be a demand from customers.
For business-to-business products, the choice of supplier can be based on
the environmental performance of the product.
· Increased knowledge, awareness and control of the company’s energy
use, which makes it easier to identify areas for improvement and to make
well-founded decisions, e.g. when purchasing new equipment.
· Even if there has previously been efforts to reduce energy use in the company,
an EnMS often speeds up the process and makes it better structured.
· By doing an energy review, many companies quickly find areas for
improvement, often small investments that give big savings.
· By working in a structured way, different units of the company can share
knowledge and experiences, which may lead to bigger savings.
· Energy issues are included at an early stage in various planning processes.
· An EnMS puts energy issues on the table for the top management, which
raises the acceptance and status of energy efficiency work throughout
the organization.
· By working with energy issues continuously and in a structured way,
energy becomes a part of the daily agenda and the awareness of its
importance is raised.
· Thanks to the recurrent revisions of the EnMS, the companies can get good
external advice from an independent certifier.
· The EnMS makes sure documents and routines are followed up and updated.
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2.3

Company 1: SCA Timber and the
sawmilling industry

SCA Timber is a manufacturer of wood-based products, with seven sawmills,
wood-processing units, distribution and wholesale operations. Its main customers
are within the wood industry and building materials merchants. SCA Timber is
part of SCA, a global hygiene and forest company.
Location

Seven sawmills in northern Sweden

Type of industry

Sawmill

Number of employees

594

Annual production

2.2 Mm3 sawn wood products

Certified EnMS since

2006

2.3.1 The EnMS implementation process
SCA Timber implemented an EnMS as a part of their participation in the Programme
for Energy Efficiency in Energy Intensive Industries (PFE). They started by doing
a comprehensive energy review, and based upon that the company’s seven saw
mills set their own energy efficiency goals and decided on action plans. One
person at each mill was appointed energy coordinator, responsible for moving the
energy efficiency work forward. Another important part of the EnMS work was
training and raising the awareness of energy efficiency throughout the organization.
2.3.2 Expressed benefits from the EnMS
Thanks to the EnMS, SCA Timber has managed to save more energy than what
would otherwise have been possible. By working in a structured way, different
units at the company have been able to share experiences and learn from each
other, which has led to larger savings than if each unit worked separately, in a
non-structured way.
Thanks to the EnMS, energy efficiency issues now also concern the top management. This gives the acceptance throughout the organization to work with energy
efficiency, and legitimacy for employees to devote hours for these issues.
“An Energy Management System is simply a structured way of handling a company’s possibilities to reduce its energy use.” – Jerry Larsson, energy coordinator
SCA Timber
2.3.3 Examples of energy efficiency measures
· Compressed air systems that were previously separate systems have
been merged.
· Reduced standby time of machines.
· Increased use of variable speed drive motors.
· Improved efficiency of lighting.
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2.3.4

Energy savings achieved

Total reduction of energy use

22 % reduction in specific
electricity use (2005–2009)

Electricity saved

4,165 MWh/year

Total cost savings

160 MINR per year

Reported efficiency measures (electricity)

27

Reported efficiency measures (other energy forms)

5

Figure 2. Saved electricity by type of measure, SCA Timber.

2.3.5

General PFE results for the Swedish sawmilling industry

Number of participating companies

10

Electricity saved

24,861 MWh/year

Number of energy efficiency measures (electricity)

188

Number of energy efficiency measures (other energy forms)

28

Figure 3. Saved electricity by type of measure, 10 companies.
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2.4

Company 2: Fagersta Stainless AB and the
steel industry

Fagersta Stainless is a manufacturer of stainless wire rod and wire. The products
are sold globally and are used mainly for fasteners, springs, welding wire and
electrodes, cycle spokes etc. The company is located in Fagersta, Sweden.
Location

Fagersta

Type of industry

Steel industry (stainless wire)

Number of employees

Approx. 260

Annual production

60,000 ton wire rod; 10,000 tons of which is wire

Certified EnMS since

2006

2.4.1 The EnMS implementation process
Fagersta Stainless AB started working on their Energy Management System when
they entered the Swedish PFE programme. They made a comprehensive energy
review by dividing the factory in 19 segments and analysing each of these in
detail, thereby creating a complete flow chart for the entire company’s energy use.
2.4.2 Expressed benefits from the EnMS
Thanks to the Energy Management System and the energy review, the company
says they can now make decisions concerning energy issues that are based on real
facts, not on guesses or assumptions. By doing the energy review, they quickly
discovered several areas with possible improvements, some of which required
only small investments but led to big savings. An additional benefit is that the
company now has a vision about their future energy use, both short term and
long term.
“Thanks to our energy review, we can now make decisions based on real facts.”
–Lars Nilsson, Fagersta Stainless AB
“Before, we thought we knew how we used our energy – now, we know. That
gives us a good platform for the future. Well-founded decisions within this area
are of strategic importance to us since energy is one quarter of our total costs.”
–Lars Nilsson, Fagersta Stainless AB
2.4.3 Examples of energy efficiency measures
· More efficient lighting
· Changes in the operation of equipment
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2.4.4

Energy savings achieved

Total reduction of energy use

8,000 MWh per year (15 %
reduction of electricity use)

Electricity saved

6,976 MWh/year

Number of energy efficiency measures (electricity)

66

Number of energy efficiency measures (other energy forms)

27

Figure 4. Saved electricity by type of measure, Fagersta Stainless AB.

2.4.5

General PFE results for the Swedish steel industry

Number of participating companies

7

Electricity saved

53,615 MWh/year

Number of energy efficiency measures (electricity)

147

Number of energy efficiency measures (other energy forms)

47

Figure 5. Saved electricity by type of measure, 7 companies.
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2.5

Company 3: Arla Foods AB and the food industry

Arla Foods is a global dairy company, owned co-operatively by dairy farmers.
It produces a full range of dairy products. The company has production facilities
in 12 countries and its products are sold in more than 100 countries, though the
company’s main market is in Scandinavia and northern Europe. In Sweden, Arla
Foods has 11 dairies.
Location

11 dairies at different locations

Type of industry

Food industry (dairy)

Number of employees

270 in Gothenburg, 19 000 in total

Certified EnMS since

2006

2.5.1 The EnMS implementation process
Arla Foods implemented an energy management system when they entered the
PFE programme. The company already had a ISO 14001-certified environmental
management system, which made the implementation of the new system straightforward. After performing energy reviews at all dairies, the company developed
a central training package and implemented an energy training course at regular
department meetings. From the start, only a small group worked with the EnMS.
Now, Arla Foods has an ‘energy captain’ at each dairy.
2.5.2 Expressed benefits from the EnMS
Already when doing the energy reviews, Arla Foods discovered many things
that could be addressed, thanks to the new clear picture of where the energy was
going. Energy was brought to the fore of the agenda and once the central training
package was developed, the staff started to think in new ways. For example, there
were ‘night walks’ in order to ensure that energy was not wasted when there was
no production.
“The energy management system has made us look at our energy use with a fresh
pair of eyes.” –Lars-Erik Stöllman, Project Manager, Arla Foods
“Once we got going, the implementation of the energy management system was
surprisingly easy. We already had ISO 14001 – and the standards are very much
alike.” –Lars-Erik Stöllman, Project Manager, Arla Foods
2.5.3 Examples of energy efficiency measures
· Reducing leaks
· Sectioning compressed air systems
· Switching to more energy-efficient equipment
· Improved sealing at cold-storage loading gates
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2.5.4

Energy savings achieved

Total reduction of energy use

5.5 %, 27,000 MWh saved
between 2005 and 2009

Electricity saved

8,604 MWh/year

Total cost savings

88–96 MINR saved between
2005 and 2009

Number of energy efficiency measures (electricity)

18

Number of energy efficiency measures (other energy forms)

17

2.5.5

Saved electricity by type of measure

Figure 6. Saved electricity by type of measure, Arla Foods AB.

2.5.6

General PFE results for the Swedish food industry

Number of participating companies

9

Electricity saved

23,793 MWh/year

Number of energy efficiency measures (electricity)

83

Number of energy efficiency measures (other energy forms)

32

Figure 7. Saved electricity by type of measure, 9 companies.
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2.6

Company 4: Södra Cell and the pulp industry

Södra Cell has four pulp mills, three of which are located in Sweden and one
in Norway. Södra Cell is part of the member-owned Södra Group which, apart
from paper pulp and electricity, also manufactures wood products, interior wood,
bioenergy and provides forestry services.
Location

Mönsterås, Väröbacka, Mörrum

Type of industry

Pulp

Number of employees

Approx. 1160

Annual production capacity

1,610,000 tonnes of pulp

Certified EnMS since

2006

2.6.1 The EnMS implementation process
Södra Cell implemented an energy management system as a part of their participation in the Swedish PFE programme. Energy efficiency was on the agenda before,
but the EnMS sped up the planning. Södra Cell started to work systematically with
energy efficiency improvements and examining targeted actions. Initially, the
implementation meant a lot of work. An energy review was performed by energy
coordinators in collaboration with electricians, designers, engineers, operators etc.
The company also set up key performance indicators for electricity, steam, fuel
and secondary heat that could be used to compare different pulp mills within the
company.
2.6.2 Expressed benefits from the EnMS
Apart from putting energy issues on the daily agenda, the energy management
system has changed how the energy use at Södra Cell is measured and followed
up. The introduction of key performance indicators to compare the different pulp
mills has led to reflections on what the other mills do differently, and increased
energy cooperation between different units. Södra Cell also states that the EnMS
is a good support for procedures such as the reporting of emission rights and electricity certificates.
“The key figures work like benchmarks between the mills. Comparisons lead to
reflections on what the others do differently and what you can learn from them.”
–Christian Lyckehed, Environmental and Energy Coordinator, Södra Cell
2.6.3 Examples of energy efficiency measures
· New evaporation plant and new bark drying kiln (280 GWh/year saved)
· Turned down an existing pump impeller (940 MWh/year saved)
· Connected two pumps and turned one off (450 MWh/year saved)
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2.6.4

Energy savings achieved

Electricity saved

21,560 MWh/year

Number of energy efficiency measures (electricity)

75

Number of energy efficiency measures (other energy forms)

33

Figure 8. Saved electricity by type of measure, Södra Cell.

2.6.5

General PFE results for the Swedish pulp industry

Number of participating companies

18

Electricity saved

187,920 MWh/year

Number of energy efficiency measures (electricity)

226

Number of energy efficiency measures (other energy forms)

85

Figure 9. Saved electricity by type of measure, 18 companies.
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2.7

Company 5: Pilkington Floatglas and the
glass industry

Pilkington Floatglas AB in Halmstad is part of the global NSG Group. The factory
manufactures plate glass, part of which is coated, and/or tempered plate glass,
mainly for the construction industry in the Nordic and Baltic countries. NSG is
one of the biggest manufacturers of glass and glass products in the world, with
production in 27 countries and with 32,500 employees. Pilkington has been part
of the Japanese NSG Group since 2006.
2.7.1

Company overview

Location

Halmstad

Type of industry

Glass

Number of employees

Approx. 270

Total energy use

Approx. 537 GWh (360 GWh oil, 90 GWh natural gas, 87 GWh electricity)

Certified EnMS since

2005

2.7.2 The EnMS implementation process
Pilkington Floatglas has had an environmental management system (ISO 14001)
since 2000, which among other things focused on the company’s oil use. Electricity
use, however, was a small part of the total energy use, and hence was not focused
on. This changed when the company joined PFE and when they took their time to
review what the their total energy use looked like. Thanks to the experience with
the environmental management system, the implementation of an energy management system went smoothly. It took about 10 people approx. six months to complete the work. External staff were hired for certain installations, but everything
else was taken care of by the company itself. Additionally, all employees were
offered half a day of training.
2.7.3 Expressed benefits from the EnMS
Thanks to the energy review, Pilkington Floatglas found 16 improvement possibilities. The company invested SEK 1.5 million and saved SEK 5 million between
2005 and 2009. Due to its participation in PFE, the company also refunded SEK
1 million in energy tax. The investment started paying off in savings immediately and
pay-back was less than two years. One striking example was when an employee
spent a quarter of an hour figuring out how an electrical transformer could be
switched off, saving money equal to half his annual salary.
“The energy management system has provided more than what we expected. We
first looked at the tax refund in the PFE programme and thought it could suffice,
but the big cost saving is the energy savings that we realised.” – Lars Andersson,
Environmental Manager at Pilkington Floatglas.
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2.7.4 Examples of energy efficiency measures
· Variable speed drive on pumps and fans (25 % saved)
· Switching off unnecessary transformer
2.7.5

Energy savings achieved

Electricity saved

3,036 MWh/year

Total cost savings

40 MINR saved 2005–2009

Number of energy efficiency measures (electricity)

13

Number of energy efficiency measures (other energy forms)

6

Figure 10. Saved electricity by type of measure, Pilkington Floatglas.

2.7.6

General PFE results for the Swedish glass industry

Number of participating companies

2

Electricity saved

17,434 MWh/year

Number of energy efficiency measures (electricity)

17

Number of energy efficiency measures (other energy forms)

6

Figure 11. Saved electricity by type of measure, 2 companies.

16

3

The Swedish certification
scheme for EnMSs

The certification scheme in Sweden has been in operation since 2003 when the
first national standard for EnMS was established. The certification scheme consists
of several organisational levels forming the hierarchical structure in Figure 12.

Figure 12. Hierarchical structure of the Swedish certification scheme for EnMSs.

3.1

The organisations involved in the
certification scheme

Swedac (Swedish Board for Accreditation and Conformity Assessment) is
a government authority for quality and safety. Swedac’s work concerns safe
and reliable products and trust in how this is assessed. Swedac answers to the
Ministry for Foreign Affairs as well as the Ministry of Enterprise, Energy and
Communications.
Swedac is an authority for conformity assessment, and other authorities are obliged
to confer with Swedac before regulating conformity assessment. Swedac’s work
is regulated by the Conformity Assessment Act (2011:791) and the Conformity
Assessment Ordinance (2011:811). Swedac is the only accreditation body in
Sweden but in other countries there might be several different accreditation
bodies. Swedac accredits laboratories, certification bodies and inspection bodies.
In all working areas, Swedac is active in international cooperation. The aim is that
products and services should fulfil high standards on quality and safety all over
the world, without barriers to trade.

17

The certification bodies are companies selling their services to the clients and
are supposed to make profit. Today there are five certification bodies accredited
by Swedac to perform certification for EnMSs according to either SS-EN 16001
(the European version which will be withdrawn within a two year period) or ISO
50001. Some of the certification bodies are accredited for both standards during a
transition period.
The certification bodies are:
· Bureau Veritas certification Sweden
· Det Norske Veritas Certification
· Intertek certification
· LRQA Sweden
· SP Technical Research Institute of Sweden
The main requirements for the Certification bodies accredited by Swedac are specified in ISO/IEC 17021:2011, “Conformity assessment – Requirements for bodies
providing audit and certification of management systems”. There can be different
ways to handle the scope within different countries. Therefore, Swedac needs to
specify which requirements are valid for the Swedish accreditation. This is done
in Swedac’s own regulations called STAFS 2007:13, “Accredited Bodies that
certify management systems”. In this document, Swedac can add requirements in
addition to specifying already existing standard documents if necessary.
In addition to the requirements for being accredited to EnMSs, the Swedish
Energy Agency has added some requirements for the companies participating
in the PFE programme. Swedac assesses these requirements on behalf of the
Swedish Energy Agency for the companies participating in the PFE programme.
The additional documents are called:
· Competence criteria for actors within certification of EnMSs1.
· Manual for actors within Certification of EnMSs in Companies
Participating in the Programme for Energy Efficiency in Energy Intensive
Industries (PFE).2
The companies in the certification scheme implement the EnMS on a voluntary
basis and pay the certification bodies to perform the auditing and certifying of the
companies.

1 Diary no. 540-11-1982, supersedes document with diary no. 06-04-3032.
2 Diary no. 540-11-1981, supersedes decision with diary no 540-2006-632.
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3.2

Competence assurance of the certification bodies

In Swedac’s accreditation rules (STAFS 2007:13) it is pointed out that the certification bodies need to have extra competence within certain areas listed in Table 1
in order to be able to audit and accredit within these areas.
Table 1. Scopes within which specific energy knowledge is required (STAFS
2008:6). Specific energy knowledge refers to e.g. deeper knowledge of the industrial processes and knowledge of which energy aspects these processes may
cause and also knowledge of different energy-saving technical solutions.
SNI/NACE code

Economic activity

EA code

B 07

Mining of metal ores

02

C 17

Manufacture of paper and paper products

07

C 19

Manufacture of coke products and refined petroleum products

10

C 24.46

Nuclear fuel

11

C 20

Manufacture of chemicals and chemical products

12

C 21

Manufacture of pharmaceutical base products and medicine

13

C 24 excl. 24.46

Manufacture of steel and metals
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In Sweden, the ISO/IEC 50001 is a Management certification scheme only and
it is not part of Personal certification scheme according to ISO/IEC 17024:2012
“Conformity assessment – General requirements for bodies operating certification
of persons”, which can be the case in other countries. It is therefore up to each
certification body to assure that their personnel is competent and trained. The routines and performance of the certification bodies is assessed by the Accreditation
body, Swedac, on a yearly basis. This is done both by assessing the certification
bodies routines at the offices and also by doing Witness audits, which means that
Swedac participates as an observer when the certification body is auditing a client.
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4

Swedish EnMS promoting activities

In order to promote the implementation of EnMSs in Swedish companies, there
are a number of initiatives and programmes running. The Swedish Energy Agency
has published handbooks and examples of different steps in the implementation
process of an EnMS, and also held conferences and seminars on national and
regional levels. Apart from these activities, there is also a national programme
targeting energy-intensive industries (the already-mentioned PFE programme),
and guides and activities targeting SMEs or specific industry sectors. The most
important programmes and activities are described below.

4.1

The Programme for Energy Efficiency in Energy
Intensive Industries (PFE)

The Programme for Energy Efficiency in Energy Intensive Industries (abbreviated as PFE) is a national Swedish programme for promoting energy efficiency
in industry. Its primary aim is to reduce electricity consumption in the industry
sector, and it was established when the electricity tax for industries was raised
in Sweden in 2004. The programme has been an important factor for promoting
EnMSs in Swedish industries: of all Swedish companies with a certified EnMS,
95% has participated in the PFE programme.
The reward for taking part in the programme is a tax refund, in practice meaning
that the companies are relieved from paying electricity tax. The refund is 0.04
INR/kWh (totalling, for example, 4 MINR at an electricity use of 100 GWh/year),
i.e. a fairly small cost reduction, but nevertheless a reduction high enough to make
the companies act; partly because they now have a simple value to base calculations on, and partly because – since it was a tax – it was automatically raised to
the top management level. Thus, the carrot was not a very large one, but it made
the energy issues visible for the company management in a new way.
The Swedish Energy Agency is the public authority responsible for the programme,
and the requirements for participating are stated in Swedish law. Companies apply
for the programme through an e-service at the Swedish Energy Agency website.
In order to be able to participate, companies shall meet four criteria:
· They shall operate within the industry sector.
· They shall use electricity in production processes.
· They shall be expected to be able to meet the requirements
of the programme.
· They shall be classified as energy intensive.
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Companies that participate in the programme need to fulfil certain tasks and
requirements, notably:
· Perform an energy review.
· Identify possible electricity efficiency measures, and carry out the
measures with a pay-back time of less than 3 years.
· Implement and certify an EnMS.
· Create routines for purchasing electric equipment, design and planning
of new equipment and processes, changes and renovations.
The results from the PFE programme so far can be summarised as follows:
· Cost savings of 3,200 MINR/yr caused by the resulting energy savings.
· Cost savings of 1,200 MINR/yr caused by the tax refund.
· Electricity savings of 1.5 TWh (5.2 PJ).
· The average payback period of the measures in the companies has been
1.5 years.
Thus, the tax refund is not the greatest part of the savings for the companies. This
means that the original reason for the companies to implement a certified EnMS
is in fact not the greatest reason for other companies to implement an EnMS; it
is instead the other benefits in the company that comes from working in a more
structured way and reaching a higher awareness of the potential of energy savings.
Nevertheless, the tax refund was the ignition point for many companies, and in
some companies the tax refund helped them to hire an Energy Manager.
A second period of the programme is now running, with 90 companies that
together use more than 30 TWh of electricity annually, which is one fifth of the
total electricity use in Sweden.

4.2

EnMS light

EnMS light is a Swedish EnMS guide developed by the two research institutes
Swerea IVF and Swerea Swecast. Its purpose is to make it easier for small and
medium sized companies to work with energy management.
The “EnMS light tool” is an interactive guide of the process of implementing a
simplified EnMS. It was produced in a network called ENIG, which was formed
with the purpose of promoting energy efficiency in Swedish industry. The main
purpose of ENIG is to help small and medium-sized companies in the engineering
industry to reduce their energy use. The organisations behind ENIG are Swerea
Swecast, Swerea IVF and FSEK (a cooperation between local municipality energy
offices). The ENIG project has also developed a benchmarking database with
more than 250 companies as of today. The Swedish Energy Agency is an important financer of ENIG.
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5

The process of implementing
and certifying an EnMS

5.1

Important steps to implement a certified EnMS

The requirements that must be fulfilled for implementation of a certified EnMS
in a company are defined by the international standard ISO 50001 (established
in 2011). The standard is based on the Plan-Do-Check-Act (PDCA) method
to ensure continuous improvement of the EnMS. The standard describes the
actions needed to accomplish a certified EnMS and includes a guidance for use.
The actions can be performed in any order, however, the suggested order below is
suitable in many cases.
1. Appoint an Energy Management Team.
2. Decide on an Energy policy.
3. Perform an Energy review.
4. Decide on Energy targets.
5. Develop an Energy action plan.
6. Include energy efficiency aspects in routines for operation and maintenance,
design of processes and products, and procurement of equipment, services and
materials.
7. Monitor and follow up the company’s energy performance regularly.
8. Evaluate the need for additional training (competence assurance),
9. Create routines for internal and external communication concerning
the EnMS.
10. Create routines for internal revision of the EnMS.
11. Create routines for the continuous improvement of the EnMS itself.
The Energy Management Team is responsible for the EnMS at the company
and should have the authority to make decisions concerning energy management.
The Energy Management Team reports to the top management at the company.
In smaller companies, the Energy Management Team may consist of just one
person – an Energy Manager or Energy Captain.
The Energy policy is a document, normally quite short, with a statement of the
company’s commitment to work systematically to reduce its energy use. It states
the position of energy management within the organization and sets the direction
of the energy efficiency work. Requirements on elements that must be included in
the energy policy are given in the standard.
The purpose of the Energy review is to quantify the company’s current energy
use (baseline) and identify opportunities for energy savings. Its scope and level
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of detail may vary depending on local conditions at the company, but it needs
to include an identification of the most significant energy uses and the most
important factors and variables that affect the energy use. The energy review
can be based on data from different sources, e.g. invoices from energy suppliers
or measured data. It may also be found that additional measurements are needed.
The energy review can also include, for example, ‘night walks’ to find unnecessary energy users during off-production hours.
Energy targets are quantified key performance indicators that set the goal for the
company’s energy efficiency work. These may be both general, long-term targets
and detailed, short-term targets. Specific (relative) targets are often appropriate,
e.g. MWh/tonne finished product. In some cases, energy targets can also be expressed
as core activities to be realized, that have an important impact on the energy use.
The Energy action plan describes how the targets are to be reached; what actions
that should be taken and when, as well as how the continuous monitoring and
identification of further improvements will be carried out. Each action should
have a time plan, a responsible person and a list of resources needed.
An important part of assuring that the EnMS is really in use every day of the
week is to include energy efficiency aspects in working routines. This includes
routines for operation and maintenance, design of processes and products,
and procurement of equipment, services and materials. Procedures for these
processes or actions must be consistent with the Energy policy and the Energy
targets. The processes or actions include the design of new products, systems and
processes or modifications to existing ones. The procedures for the operations may
include, for example, energy efficiency demands in procurement policies and Life
Cycle Cost calculations.
Monitoring and following up the energy use is necessary in order to see if the
measures decided upon in the energy action plan have the expected effect, and
how the energy use develops in comparison to the energy targets. In addition
to measured energy data, other variables such as production level, climate data
etc. may be necessary to analyse the data and draw correct conclusions. It is also
important that routines for continuous monitoring and follow-ups are set up.
Since all members of staff affect the company’s energy use in one way or another,
competence assurance and training in relation to energy efficiency are important
parts of the implementation of an EnMS. When all members of staff are included
and active in the energy efficiency work, more ideas for efficiency measures will
be identified.
Not only training, but also continuous communication concerning the energy
management is important. The purpose is to engage the entire company, and thus
internally communicating what is going on is vital for a well-functioning EnMS.
External communication, for example of the company’s energy policy, can show
customers and the public that the company works systematically with energy
efficiency.
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Even when the EnMS is set up and working, it is important that is continually
evaluated and improved. This is the purpose of the PDCA (Plan, Do, Check,
Act) cycle. Thus, internal revisions of the EnMS are important to discover and
correct shortcomings of the system. With a certified EnMS, there will also be
external revisions (see below). It is also important that routines for continuous
enhancement are set up, so that the evaluations and improvements are made in a
structured way.

5.2

Energy audit visit by an accredited
certification body

The certification of an EnMS is made by an accredited certification body and
involves a number of steps. The work includes both an examination of the structure and the documents in the system, and an audit at the company. The purposes
of this are several:
· to verify that the system is built up according to the requirements in the
relevant standard
· to verify that the system is relevant and adapted to the organisation’s needs
· to verify that the system is efficiently implemented within the organisation
and provides a good support in striving to increase the energy efficiency.
The activities involved in the certification process can be described as follows:
1. The company contacts a certification body to make an appointment for a
certification. Often, two or more bodies are contacted to give quotations
on performing of the certification, and the company then chooses the most
favourable alternative.
2. The certification body normally pays a visit to the company to make a preliminary assessment of the system. The purpose is to check whether the system
is ready for a certification audit. This activity (sometimes called a planning
dialogue) has the character of a discussion and identification of major deficits,
if any, of the system which should be taken care of before a certification is
possible.
3. When the system is deemed ready, a certification audit is made at the company. This audit covers all requirements in the standard and is therefore quite
thorough. If a requirement in the standard is found to not be fulfilled, this
results in a deviation, which is documented in the audit report. Apart from a
list of the deviations, the report includes a summary of the certification body’s
findings, and a statement if a certificate for the EnMS can be issued. If there
are deviations, the company must take appropriate measures to address them.
These measures must be reported to the certification body within a defined
time, and then approved by the body before the certificate can be issued.
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Once the certificate has been issued, there is a continuous maintenance of the
certificate. This involves regular audits by the certification body, normally once
a year. The first audit after the certification is however made somewhat earlier,
e.g. after nine months. The regular audits have a somewhat smaller extent than
the certification audit. This means that each audit normally does not cover all
aspects of the standard and all relevant parts of the certified operations. However,
all aspects and all operations should be covered during a three-year cycle. During
these regular audits, the efficiency of the EnMS in terms of energy savings is
also addressed. For any deviations noticed and reported by the certification body,
measures should be reported within a defined time, normally six weeks. Provided
that these measures are approved, the period of validity for the certificate is
extended for one year more.
The certification cycle is closed after three years by the recertification procedure.
In this procedure, all requirements for the certificate are included in the audit,
and the extent therefore becomes larger than for the regular audits. Also, a deeper
evaluation of the efficiency of the EnMS in terms of energy savings is made. The
procedure for any deviations from the recertification audit is analogous to that for
the regular audits.
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Indo-Swedish collaboration on energy efficiency, 2011-2013
The Swedish Energy Agency and the Bureau of Energy Efficiency (BEE) cooperates
within the field of energy efficiency. The overall objectives are to establish agency
cooperation, to facilitate business cooperation and to enhance capacity building. The
project focuses on energy efficiency measures and management in industry and in
buildings, and on minimum energy performance standards and labelling. The agencies
also share experiences on communication strategies and outreach activities for more
energy efficient behaviour.
The Indian and Swedish governments signed a Memorandum of Understanding on
Indo-Swedish cooperation within the field of renewable energy in 2009.

Bureau of Energy Efficiency
Government of India, Ministry of Power
www.beeindia.in

This project is financed by the Swedish international development agency (Sida).

Swedish Energy Agency, Box 310, SE-631 04 Eskilstuna
Telephone +46 16-544 20 00, Fax +46 16-544 20 99
E-mail registrator@energimyndigheten.se
www.swedishenergyagency.se

