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Programme for Energy Efficiency
In Energy Intensive Industry (PFE)
Voluntary agreement since 2004

Aims to increase energy efficiency in industry
Tax reduction on electricity 0,5 € / MWh

Commitment: “Programme for Improving
Energy Efficiency Act” (2004:1196)

Swedish
Energy Agency
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A five year program for
participating companies

Program start 2 years 5 years
Report to the Final report to the
Swedish Energy Agency Swedish Energy Agency
- - * .
N ~

« Energy audit and analysis « Continuously improve the

Energy Mgmt System
* Implement and certify an Sy Y 4

Energy Mgmt System  Realize measures
* Apply routines

» Effects of routines

* Find measures

* Implement routines for
procurement & planning

We measure and follow-up

& kil “Programme for Improving Energy Efficiency Act"
@Energy Agency (2004 1196)



Why Evaluate?

Assignment from Ministries \ /\.
Program effect as part of NEEAPS

How to improve the program?

Input New program after 2014

Dissemination of good practices also non PFE
Measures not reported

Find succes measures

Stakeholder perspectives

Swedish
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Evaluations&Reports

« Automatically generated Excel reports
« Aggregated results, ex “5 years with PFE”
* |nquiries to participants

* Perspective of certification and
accreditation bodies, sector organisations

 Effects of the routines

* Independent academic studies and
evaluations

Swedish
Energy Agency



Energy efficiency in energy-intensive industries - an evaluation of the Swedish voluntary agreement PFE,
Stenqvist, LTH 2011

Voluntary Energy Efficiency Programs: An Interim Evaluation of PFE in Sweden, Stenqvist et al, LTH 2009
Energy management practices in Swedish energy-intensive industries, Thollander et al, LiU, 2009
Exploring energy management in the Swedish pulp and paper industry, Thollander et al, LiU, 2009
Cost-Effectiveness of Energy Programs involving Energy Audits — Results from Sweden, Thollander et al,
LiU, 2010

EUs 2020-mal avseende primarenergi, Thollander, Trygg et al, LiU, 2010

Energy policies for increased industrial energy efficiency: Evaluation of a local energy programme for
manufacturing SMEs, Thollaner et al, LiU, 2007

Policy instruments and industrial responses — experiences from Sweden, Johansson et al, LTH, ECEEE-
paper, 2007

Process and impact evaluation of PFE — a Swedish tax rebate program for industrial energy efficiency,
Stenqvist et al, ECEEE-paper, LTH, 2009

EMEEES WP42 20 VA Industry Engineering method Final, (rapport infor energitjanstedirektivet),
Johansson et al, LTH 2009

Analysis of Possible Alternatives Concerning the Program for Energy Efficiency, Lundkvist och Arvidsson,
Svenskt Naringsliv 2010

Forbattrad hushallning med energi i industrisektorn, Patrik Soderholm, Lule& Tekniska Universitet, 2010
Utvardering av energieffektiviseringspotentialen inom svensk massa- och pappersindustri, Robert
Lundmark, Lulea Tekniska Universitet, 2010

Anpasshing och konkurrenskraft i basindustrin: Analys av styrmedel och utvecklingsmajligheter, Patrik
Soderholm Lulea Tekniska Universitet, 2010
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Electronic application and reporting
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utomatically generated reports for
«+compilation and analysis of results
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3910 Framstillming av destillerade, alkoholhaltiza
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Atgardsrubrik

Frekvensstyming av fermentorpumpar
Minskning av antal oplanerade
Frekvensstyming av vvi-shuntpump
Frekvenstyming och/eller byte av
Styming av kondensatpump 074PU0L0
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Urdnifttagning av shuntpumpari 133,
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Ny rengdringsmetod av blasledningar
Elmotorbyte pa rejeltpump P1333

PN 11 Processoptimering

PMM 11 Pumpoptimenng

PM 11 Torkparti trimning

PM 11 valuumsystems optimering
Tryckluftsatgarder

Belysning, lizenergi och

Installation av kyltom
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Results for 103 enterprises

« Electricity efficiency measures: 1,45 TWh (5%)
e 1247 measures + routines
* Investments: ~75 M€

« Voluntary reports of other measures:
* increased use of renewables,
« efficient use of heat,
» increased production of electricity

« 2 enterprises excluded
from the programme

Energy management systems
—a teol for the contirucus improvement of
enargy parformancs

Swedish
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No CERTIFIKAT

Change

IF 8rett o SWEDAC acknediterat argan 131 cerifiening av energlecningssystem (A
P53 Certcanan Bogy, accreaked by SWIEDA T, for certication of enemy e
management sysiems ELS

NEDTICINATE
nrino. 41 94 ELS

I nq Ul ry V &S ABSOLUT SPIRITS

har ett energiladningssystem som uppfyller kraven anligt 55 627750:2003 och
SFS 2004:1196 5§ 9 och 10 (PFE) vad ziller

has an energy management system thar fulfils the requirements gf 55 627730-2003 and
I h an kS to P F E SFS 2004-1196 35 0 and 10 (PFE) with respect to-

Utveckling och tillverkning av finsprit fér Absolut Vodka och Level Vodka.
Development and manufacturing of Pramium and Super Premium spivits fo Abselut
Vodka and Level odka.

Certifikatet &r ziltizt 61l och med 21 jumi 2009, Viterhgare mformation finns pi wonw.sp.se.
This certificate iz valid until and including 21" June, 2009. Further information can be seen at waw.gp.ce

Alot I <0

Bords den 21 juni 2006/21" June, 2006

SP Sveriges Provnings- och Forskningsinstitut
SP Swedish Natienal Testing and Reseavch Institute
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Some | 60

No 0
Change
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Accreditation by executive agency, Swedac

Gives accreditation to
Certification bodies for
certification of management
systems and persons

As a national accreditation body,
Swedac must also fulfil certain
requirements. These are set out
in ISO/IEC 17011

Swedish
Energy Agency
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PFE Success factors o, y% Vs 4

* Methodology generates and
disseminates knowledge

« Focus/Motivation/Strategy

e Status to energy responsible
* Network learning

* (Profits up,) risks down

« Suppliers engaged
 Flexibility

Swedish
Energy Agency



Lessons learned from implementing energy
mgmt systems in the PFE companies

 ENMS: create structure

« Extensive energy audit and system
perspective crucial

« Management commitment crucial to success

- Several PFE companies have also educated
all employees in energy issues.

* Already known efficiency measures were
realized

« LCC perspective in purchasing and planning

Swedish
Energy Agency



Lessons learned .. (cont.)

» LCC-based methods in purchasing and planning

* Energy mgmt systems are also valuable for companies
that already have environmental management systems:

—Personnel and expertise involved to a greater extent:
electrical engineers, energy specialists (incl. consultants),
process engineers, buyers of production equipment...

— Certification bodies: “ALL certified companies have

found new possibllities for efficiency that they have not
found when the energy aspect was only a part of the
environmental management system”

—Measurement, calibration, monitoring, concerning energy use
more elaborated after implementing energy mgmt systems

* Very few enterprises outside PFE have certified EnNMS

Swedish
Energy Agency



L essons learned cont

Results supports other regulations:
EU-ETS
Swedish green certificate system

Energy statistics (obligation for
Swedish industries)

Environmental code

Swedish
Energy Agency



PFE, national action plan and
coming de EU Directives

NEEAP: Energy efficiency, Conversion to renew-
ables, electricity generation and use of waste

. Proposemt‘t‘)‘imake regular energy audits mandatory

. mcentlves for companies to introduce an
ener" y management system (ex EN 16001)

. I;¥gge voluntary agreements on implementing
eneygy efficiency processes and systems

 Effective recovery of heat losses from electrieity
and industrial production processes

P o



Programme for Improving
Energy Efficiency

Energy management systems
—a tool for the continucus impravement of
enargy parformancs
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Thank you for your attention!

Johanna Moberg and Thomas Bjérkman

www.energimyndigheten.se
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Routines for prOcurement, more extensive ref to EMS

 Equipment > 30 MWh electricity/year
 The company must buy either:

a) equipment of highest energy class or

b) equipment based on calculation
of Life Cycle Cost (LCC)

 Replacement and new investments
* Followed up and reported

« The implementation of the routines is
checked by the certification bodies

Swedish
Energy Agency




Energy Management —
More Than Tools

Group of people

Culture
- Norms
= Values

&

> Behavior

~

o

Feedback on positive
outcome of new behavior
can change the culture

A positive spiral is created

Influence from
surroundings




How to make profitable energy
efficiency actions to happen - PFE
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Strategy to work with industrial enterprises

Getting started

Structured methodolgy
Find measures ‘
Fiery spirits/front-line entpr

Network l

Siz Network Steel & Mines

Regional networks / Indystri

En. Networks

N _

- - Saw mills

'”foy Energy audit support

1 Py -
Energy counseiour | >
,| Regional Energy offices Energy intensity

@ Sk L Sustainable Municipality

County Administrative Board



