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German experience regarding the

iImplantation of ISO 50001 and its results

Detlef Borst, Envidatec GmbH, Hamburg
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Envidatec - Company History

2001 Head office in Hamburg, Competence center for efficient energy use
« 2004 Branch office as scientific center for R&D in Vienna

« 2007 Foundation of the omtec Energiemanagement GmbH, Vienna

« 2009 Orientation ,Energy efficient into the future — DIN EN 16001

« 2010 Foundation of the OOO Envidatec East (Ekaterinburg)

« 2011 Orientation ,Energy efficient into the future — DIN EN ISO 50001

« 2012 Start of OpenJEVis as R&D network (open source community)

« 2014 Start of the international JEVis partner network

« 2015 Setup an Envidatec subsidiary in Bangkok

« 2016 Setup of Envidatec South East Asia Ltd. in Singapore
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Envidatec Competences

Energy
Management System
ISO 50001

Energy
Efficiency Analysis

Envidatec Business Units

_ International
Energy Solutions :
Cooperation

Short Term Short Term

Long Term Long Term
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ISO 50001 - Benefits

Reducing
energy costs

Implemen-
tation of
sustainable
processes
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Status of certified ISO 50001 Systems in the World

ISO Standard Certificates 2015 Certificates 2016 Change Germany Portion

ISO 9001 1,034,180 1,106,356 7.0% 66,233 6.0%
ISO 14001 319,496 346,189 8.4% 9444 2.7%
ISO 50001 11,985 18,976 58.3% 9024 47.6%

Source: ISO Survey 2016

1. Germany (9,024 certificates)
2. UK (2,829 certificates)

Brazil (33 certificates - in middle of 2016)

Why does Germany have almost 50% of the world's certifications?
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German strategy for Implementing ISO 50001

intensify the legal framework in 4 steps

Step 1-2011 Step 2 - 2014 Step 3 - 2015

Tax rebates and
subsidies for com-
panies that implement

Mandatory for
the 1SO 50001 LRl el y

companies with companies with
energy demand energy demand

2> E fficient
nergy erricien > 10 GWh/a > 5 GWh/a

companies often had
in 1styear higher
savings than costs
through the
implementation. Most
of the energy-efficient
industries implements
itin 2012 to 2013
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Step 4 - 2016

Mandatory for all
Non-SME companies
without a valid
Energy Audit
(EN 16247)

SME:

> 250 employees
OR

> 50 M€ turnover
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§ 55 §10 EU-Directive 2>
Energy StG Electricity StG German EDL-G

§ 63ff

EEG 2014

Organizations with 2013/2014 EU Energy Efficiency Directive:
* > 5 GWh/a electricity Implementation of ISO 50001 or EMAS Non-SME*:
-> Certification of « SME Option: ,Alternative System® or « EN 16247-1 Audit
ISO 50001 or EMAS* EN 16247-1 until 05.12.15 or
* ISO 50001 implementation
* 1 -5 GWh/a electricity until 05.12.15 and Certification
- ,Alternative System® or 2015 until 31.12.2016
EN 16247-1 _ Certification of ISO 50001 or EMAS © EMAS*
(possible only until « SME Option: ,Alternative System* or
30.06.16) EN 16247-1

- Since 2017: 1ISO 50001 or EMAS mandatory for all Non-SME

* Eco-Management and Audit Scheme
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Short-term and long-term programs German NAPE

Private households

Mational efficiency
EU energy efficiency
labelling and ecodesign
_ Faster establishment - : = igher standards ’
of technical standards

rPilot project: savings metersl

_ Strengthening research
Buildings Upgrading for more energy efficiency _
MAP*

IEnergy—saving law I Renovation roadmaps TR Indicators and I
& benchmarks

for individual buildings bundling and

Research in quality assurance I Energy Audits for Non-SMEs I

building sector
IEnergy services framework I

Contracting default guarantees
and funding guidelines

I New financing schemes I - _ trade and services
Source: Federal Ministry for Economic Affairs and Energy

. Informatien . Financial incentives . Regulatory law * "Marktanreizprogramm” - Market Incentive Programme for Renewable Energies
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Results of German “Energy Transition”

» All energy intensive industries had implemented ISO 50001 early to save taxes
and receive subsidies

» Energy efficiency in (large) companies has improved significantly in recent
years

« Awareness in Germany regarding EnMS is high
* Nearly all target groups know ISO 50001, even if not all have implemented yet
« The Energy Transition has also created many new jobs in Germany
« The Energy consumption has decreased - but less than planned:
» More Renewable Energy
» Less Nuclear Energy (Nuclear phase-out)

» More Energy from Coal
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Results of German “Energy Transition”

Greenhouse Gas Emissions in Germany

1,251

1,200
Source: German Federal Environment Office
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The Power of Sensitization

November 2017 | DEUTSCHLANDTREND - 17.11.2017

Klimaschutz: Bereitschaft, hohere Energiekosten zu zahler

Griine-Anhanger

76 Linke-Anhanger
i 71 FDP-Anhanger
67 SPD-Anhanger

62 Unions-Anhanger
50 AfD-Anhdnger
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Main Players for the Implementation of EnMS

The Organization:

According to estimations, the ISO 50001 in Germany concerns between 50,000
and 75,000 organizations. Nevertheless, "only" around 9,000 systems have
been introduced. The greatest inaccuracy in the estimates is the often complex

structure of company groups.

The Consultant;

mainly small to medium
Size consulting firms with
relevant experience in
energy efficiency. Also
individual freelancers but
here often low quality for
low price. Often no
holistic approach.

20.11.2017

The certifier:

The certification usually
needs 2 to 10 days
depending on the size of
the company and the
number of sites

The BAFA (German
Federal Office of
Economics and Export
Control):

responsible for super-
vising the certificates and
authorise the consultants.
The BAFA also perform
inspections and arranges
penalties if obligatory
companies have not
implemented EnMS
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Energy Management Timeline (typical 3 to 12 months)

1. Energy Planning

1.1 Input parameters for planning

1.2 Energy Review

1.3 Results of Planning

2. Checking:
Monitoring, measurement and analysis

3. Evaluation of compliance with legal
requirements and other requirements

4. Competence, training and awareness

5. Communication

6. Energy Team

Certification Audit

Typical Effort:
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External consultant: 40 days,

Internal stuff: 60 - 80 days

~ 40,000 $
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What are the barriers for organizations to improve EE?

| |

1. lack of knowledge about energy savings 1 10.80% T
2. lack of knowledge about energy-saving technologies 2 46.90%
3. Responsibility for energy issues not clearly regulated 38.90%
4. Lack of time, high workload 33.90%
5. Concerns about operations and production safety 20.60%
6. The importance of energy costs is secondary
7. Too high information search costs for suitable technol.
8. too long amortization periods for investment measures 38.30%
9. lack of capital for investment measures
10. available capital flows into more important investments
11. lack of motivation of the employees 22.70%

0% 10% 20% 30% 40% 50%

Source: KfW Bank, Energieagentur NRW
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Envidatec’s Experiences with ISO 50001

All our clients have experienced the implementation as an improvement for
the organization. Main benefits are:

Strongly increased transparency / knowledge about the energy relevant
processes and areas

Employee’s awareness on energy: This is an essential approach of the
continuous improvement process. Through training and awareness raising
across the whole enterprise, ideas and savings initiatives are increasing
significantly

Higher budget for measures: the sensitization has an effect on the
management as well. By involving them, the management approves
iInvestments more easily and more frequently

Higher savings: More awareness and investment leads to higher savings

Many quick savings were realized through organizational measures
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Study about experiences with ISO 50001

Most studies are from certification bodies. One detailed is from AFNOR
(Association francaise de normalisation, www.afnor.org)

2015 WW figures

® Definitely

W Very satisfied
= Probably

= Pretty satisfied ” Probably not

= Moderately satisfied ® Definitely not

= Rather unsatisfied

B Not satisfied at all

Source: AFNOR 2016
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Study about experiences with ISO 50001

The main intentions of the participants were according to this study:
» the exact identification of energy consuming areas/facilities (95%)
» weak factors such as long-term improvement of processes (85%)
* increasing the competence of staff (76%)

» the chance of savings (75%)

Savings through ISO 50001

« Savings are usually between 2% and 30%

» This depends strongly on the type of organization and the characteristics of its
processes

» 98% the companies saved more and/or faster than they expected
» At least half of the companies saved more than 5%

Source: AFNOR 2016
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Study about experiences with ISO 50001

Results of a TUV Thiringen survey in Germany 2015:

« The energy efficiency in organisations with implemented 1SO 50001 is
25% higher than in those without

» Through simple and fast measures (low hanging fruits) 10% to 15%
savings are possible in average

« Up to 30% savings were reached 5 years after implementation

* Inthe long run, the savings through Energy Efficiency are much higher
than through technological improvements

Source: TUV Thiiringen 2015
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Challenges by implementing 1ISO 50001

Main Challenge: Provide enough time

If you want to implement an ISO 50001, do it right!
It needs usually more time than expected:

» Provide the responsible employees with enough time to carry out their tasks
sustainably

» Set-up the energy team with enough employees from all departments
involved

 The Management must support the EnMS continuously and must be
involved regularly
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Challenges by implementing 1ISO 50001

Other Challenges are:

 Knowledge Transfer: all employees must be trained regularly for
awareness rising

« Evaluating of the energy data (find correct and reliable data sources,
challenges in measurement of data, etc.)

« Good planning in the beginning saves from many surprises later
Bad Experiences:
 Some companies are interested in the certificate only

« Some consultants offer for low prices very low quality
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German Best Practice #1 — Tchibo Manufacturing GmbH

Key Facts:
* One of the largest German Coffee Producer
« Purchase raw coffee from many countries in the world

* Owns two large roasting plants in Germany (Hamburg and Berlin) and
one in Poland (Marki)

* Implemented ISO in 2014 in these 3 plants

20.11.2017
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German Best Practice #1 — Tchibo Manufacturing GmbH

Success story:
« Saves energy and costs through realized energy optimization measures
« Got many new ideas for Energy Efficiency

- Employees are motivated to support energy savings and creates many new
ideas

- Started several new Energy Efficiency projects in the last 3 years
(ventilation, lighting, energy monitoring, ...)

Main challenges:
« More workload for the internal employees than expected

« Pressure of time before certification. But high motivated energy team
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German Best Practice #2 — Hamburg Port Authority (HPA)

Success story:

- ~o Get the first time a real overview about the energy consumption in all the
i — facilities
ﬂf" “E%

l': 5?;&,?_5

‘A\

mar -develop a unified corporate strategy re ardlng Pﬁn__g %

S apu ' hority and due the ny \ at ,‘&__,-, | '@y |
;“,‘, ; ‘ s == : l _‘SL )

mia.”

,;‘ C support energy savmgs
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PLASTIC OMNIUM

German Best Practice #3 — Plastic Omnium Automotive

In automotive exterior components

duces various plastic elements for cars, such as bumpers, energy
s0rption systems f nders, ront- nd modules, g

Mai
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German Best Practice #3 — Plastic Omnium Automotlve

j Su :ess story

7\; St nowledge and awareness rising were reached

- Many optimization measures where identified through trained e,rﬁrbloyees
- Started several new Energy Efficiency projects after implementation
Main challenge:

* Time pressﬁre during the implementation of the EnMS during the normal
working load
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energy solutions %_

MADE IN GERMANY

MONITOR

Thank you for your attention!

Contact:

Envidatec GmbH

Veritaskai 2

21029 Hamburg

Germany

Phone: +49 40 300 857 - 0

Email: detlef.borst@envidatec.com
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