Energy Efficiency
IN the Print and Media Industry

by Daniel Bohn & Michael Dattner
Bergische Universitat Wuppertal
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Objectives

Management Systems

Energy Management Tools
— Visualisation Methods
— Benchmarking

Objectives of Energy Benchmarking
— Tailored to the Print and Media Industry
— European scale
— ldentify saving potentials

Conclusion
— Enable direct annual cost and emission reduction
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Framework of Efficient Energy
Management

e Management systems N general
— different types of management

e Quality Management

e /naustrial-safety and accident
management

e Environmental management
- Energy management
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Before we start discussing the main tools for evaluating and raising energy efficency in the print and media industry, I will give u a quick overview where Energy management systems belong to: 

Well, first of all there are different types of management systems:
	- Quality Management
	- Industrial-saftey and accident management
	- Enviromental management 

All management systems have in common that they help CONTROLLING different, proceses, services or workflows within companies.

The one we like to take a closer look at are Energy management systems – they belong to enviroment management systems. 

Enviromental managment systems help to control each aspekt within companies which are coneccted to enviromentel and therfore climate belongings. E.g. Waste and emission managment

Energy managment belongs just to this categorie: It helps to visualise and score the energy efficency within a company.


Reasons for Energy Management

e Ever-increasing demand for energy
e Global warming

e Decline of energy resources

e Soaring Energy prices / Cost savings
e Low cost environmental protection

e Improved market access

e Sustainability contribution

e Competitive advantage & Image improvement
— Certifications

e EMAS

e /S014001

Daniel Bohn 14.10.2009


Presentator
Presentatienotities
Energy is fundamental for our lives and substantiates all the functioning of society. Over the last few decades, the energy sector has changed drastically. The ever-increasing demand for energy, soaring oil prices, uncertain energy supplies from some areas of the world and fears of global warming are all challenges that are currently the subject of intense debate

But why should a company do so? What are the reasons? 

Of course: Prices for energy are rising more and more and companies don’t like to spend a lot of money. 
The reasons why the prices for energy are that drammatkly rising are mainly due to a lowering of ressources, in this matter especelly oil. 

But there is another very important reason: While the printing industry has been only a producer in the past it has become a full service provider. In this matter custumers are getting more and more aware more important sustainabilty is.

 Global warming is a treat which belongs us all. So, if a companie can show that they are aware of this matter and try to keep there products sustainible they can gain an improved market access.

To improve their image in that way and put themself in an competitive advantage they can use energy managemant systems to get certifications like EMAS oder the ISO14001 



ODbjectives

Management Systems

e Energy Management Tools
— Visualisation Methods

— Benchmarking

Objectives of Energy Benchmarking
— Tailored to the Print and Media Industry

— European scale

— ldentify saving potentials

Conclusion

— Enable direct annualkcoest-and emission reduction
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So, the next objective, to build up an energy managment system, is to take a look at energy managment tools. 

I will now present you some out of the most important part of energy management tools: Some visualisation methods and Benchmarking. 


Energy Management Tools

Visualisation of Resources

Energy Flow Chart
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 Lets start with some visualisation methods: Here you can see an energy flow chart. Many bechmarking tools don’t rely on those charts but they offer an big advantage: 

if all relevant energy consuming machineries of a company are placed into this chart and connected specifically this chart helps to show up often hidden interrelations. 

This way it becomes secured that all relevant consumptions are take into account where they belong to.

While Energy flow chart help to enter all relevant data correctly into a benchmarking tool, the a sankey diagram can used to point out where most energy is beeing used (e.g. Drying). This part of the company offers maybe the biggest savings even thou the company gets quiet a good scoring in the benchmarking.

B:
Never the less,
It is advantageous to compare the key data of different companies within such a benchmarking system, because each print facility has different job specifications. 

But benchmarking provides great advantages, especially if transparent key data and indicators can be obtained. 
These need to be detailed enough to describe comparable components in apparently different circumstances. Whether a company is efficient in a specific process or not is shown in this visualisation: red means a bad scoring and therefore  big improvement potential and green means that the regarded company is quiet efficient concercing this key figure. 




Benchmarking as the main tool for an
efficient energy management

Benchmarking in general

— Benchmarking is the continuous process of measuring
products, services and practices against the toughest
competitors or those companies recognized as
indUStI‘y |eaderS [David T. Kearns, CEO of Xerox Corporation]

Benchmarking-Process
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But what is Benchmarking anyway? 

In this term David T. Kerns – the CEO of the XEROX Cooperation gave quiet a good definition. He said: Benchmarking is the continuous process of measuring products, services and practices against the toughest competitors or those companies recognized as industry leaders.

PAUSE

This definition has been extendete by Siebert & Kempf by the need for measures and their implementation. 

This figure shows the continuity off the bechmarking process. 


e Benchmarking on environmental aspects

— Application-oriented approaches, which mainly focus
on environmental key figures concerning waste and
pollution topics. ©ko-nstitut e.v.)

e Benchmarking on Energy aspects

— Energy benchmarking comprises the collection,
analysis and reporting of data to provide companies
with a context for assessing its energy efficiency in
comparison to others of the same sector. ess-research)

e Benchmarking on Energy aspects tailored to the
print and media industry on EU-scale. e

]
European Energy Efficiency Improvement
. in the ~ media industry
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This Basic Benchmarking Process is also included in the following Benchmarkig approches. 

In terms of enviromental benchmarking the German Öko-Institut e.V. Has developed an application- orientated approach which mainly focuses enviromental key figures converning waste and pollution topics. 

Moving on, there are some International approches directyl on energy aspects like the BESS Reserach. 

This one is an EU-supported international benchmarking approach which uses the PRODCOM list to evaluate the specific energy usage of products. This Approch does not focus on the print and media industry but it is included. Unforitnatly, print products are only imagined very roughly.

The only Print-Spcific Approch on EU scale which focuses only on the print- and media industry is the EEEI-Project- EEEI means XXXX .
This approch offers great advatages and is therefore the basis of our bechnmarking approch. 




ODbjectives

e Management Systems

e Energy Management Tools
— Visualisation Methods
— Benchmarking

e Objectives of Energy Benchmarking
— Tailored to the Print and Media Industry
— European scale
— ldentify saving potentials

e Conclusion
— Enable direct annual-€ost-and emission reduction
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Tailored to the Print and Media Industry (7 Technologien, viele Unternehmen mit mehr als einer Technologie am Start)
European scale (Climate data, Country specific Energy Mix)
An raising of awareness can be done by the identification of saving potentials 





Course of Action I:

e Unbalanced Starting Positions in the
European printing sector
— Climate Situation
— Primary Energy Supply & Regulations and Tasks
— Distribution of Printing Technology
— Information Standard concerning Energy Issues
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This Course of Action shows our actual proceeding

Within the EEEI-Project an EU-wide Inventory including the analysis of a questionnaire evaluation concerning the awareness on energy has been conducted. 

These information are being used to make sure that all facts of sector and country specific information are included in the presented benchmarking approaches. 

Basically this inventory points out that in the print and media industry is in each matter in an unbalanced starting situation. 

Starting with the climate situation analasysis shows, that there are strong variances - not only on county - but also on regional scale.

Also within in primary energy supply variances in the primary energy supply are currently valid.

This unbalance is also true for the distribution for printing technologies and the level of information concerning energy issues



Course of Action I1:

e Tool and key figures generation

Which kind of data is necessary?
What happens to this data?

Which results can be expected?
How can the results be interpreted?

Adjustments and Extensions
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Relaying on these data we have defined how energy benchmarking tools needs to be set up: 
Therefore we defined “
Which kind of data is necessary?
What happens to this data?
Which results can be expected?
How can the results be interpreted?

These questions lead us to new adjustments and extension. But let us start with nessarsary data





Necessary Data

e Energy Data Collection
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So, Which data is nessarary? 

Data, which needs to be collect, concerning Lighting, Space heating or cooling and specific machinery energy information, for example.
So if, Special measurement equipment for generating actual energy consumption is available this leads to more detailed and suitable data.

But the level of information varies in the companies compared to the general unbalanced situation introduced in the analysis before.



Data Implementation

,_ I [ Contact [ Help [ Admin

@
- e I European Energy Efficiency Improvement

in the media Industry

|Companv _.ofle : (All Data Per Year)

‘Mean Activity company sheet-fed offset printing

Warking hours 11950 _ hour
Al waorking personel (incl. |g,50 fte

management)

‘Total company workfloor area |700 m2

Average Floor Height |4,2g m

Production factor [720000 kg / year £
Average Substrate Weight I129.20 grams / m2

Electrical energy |127345 kwh

Energy Source |7600 [natural gas (m3) x|
Optional additional energy I IWW{M j
source

Cold water {consumption) I660 m3

CONVERSION

| 24195,55 EUR

Total Energy Sources |5453 EUR

| Total resource cost
Electrical energy

Cold water {consumption) I759 EUR
Save

Intelligent Energy Europe NB)QS".EPZ Energy use Feedback >
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To answer the question: what happens to this data? 

Actually, we need to enter the energy data in an online form. For our Extension we use the one which is being used in the EEEI-Project. As you can see all necessary data needs to be entered. 

You are able to choose between several printing technologies like: XXX

This is very important because each printing technology has an unique energy profile. The installed technology has in this matter a very strong influence on the Building heating. (e.g. Gas drying in web-fed-offset companies compared to other companies without drying)

PAUSE

Furthermore, 	 a lot of companies use more than one printing technology at once. 
So it is necessary in the eeei-benchmarking to select the main printing technology and consider the other one by using a “Produktivity parameter”.

This parameter only bases on the maximum installed power and the experience of an energy expert. 

This can be quiet problematic.

Therefore we developed another approach in our Extension to get rid of this problem. 
But I will tell you some more about this topic after anserwing the questions concernings “Benchmarkresults and their Interpretation” 


General Benchmark Results &
Interpretation

e Europea Efficiency

* =
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This is the output visualistaton of the EEEI Project which helps to get a quick overview over the Companies Scoring.

Since we distinguish between the main activity of the companies, we are able to allocate the individual Benchmark within a group of companies concerning their common technology.

Even the key figure “Fuel use per building volume” is technology specific, because heat-set and cold-set printing have individual effects on the space heating or cooling and therefore as told before. 

This negative influence on the comparability of companies with different main activities needs to be eliminated by choosing the related group of companies. Furthermore a climate parameter needs to be taken into account.  HDD / CDD

PAUSE

One first indicator for energy efficiency concerning the concrete print production shows the key figure “Total Energy Consumption per kg printed product”.



Adjusted and Extended
Benchmarking |

2D Multi-Level-Approach
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The main point of our extension is an “Multi-Level-Approach”.

This figure shows the 2Dimensional Version of our Approach which means that we consider only companies with the same installed technology.

Of course we will consider companies with several installed technologies in the next step. But for simplification resons and to give you an quick introduction we introduce our Multi-Level-Approche using this 2D Version.

PAUSE

As mentioned before several Level-of-Information concerning energy issues exist. If we now call it Level of Detail we secure that only companies of the same level are being compared, which means an improved suitability in the benchmarking scoring. 

In the figure company 1 and 3 are being compared to each other as an example. While the more detailed data of company 2 can be used after a transformation.  


Adjusted and Extended
Benchmarking |11

3D Multi-Level-Approach

Gravure Printing

Digital Printing

Web-Fed-Offset
Sheet-Fed-Offset

Company 4
Company 5

Company 6
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The same approach is used for the here shown 3D Version where the whole complexity of the possible individual print-technology combinations of a company are taken into account. 

These combinations differ from company to company, but while using the benchmarking for each technology seperatly, all technologies of a company can be taken into account. Company 5 can be compared with company 6 for sheet-fed-offset printing, e.g. 

The second technolgy of Company 5 + 6 in this case “web fed offset” and “Digital Printing” need to be compared to other companies. 

In this figure company 4 can compare itself with company 6 for Digital Printing. 


More detailed Key Figure

Production [MJ/ m?]

Available data

Estimated effort

Suitability

installed electrical power, amount of printed
product, productivity parameter

high

suitable to only a limited
extent

amount of printed product, actual electrical

average (special measure

consumption equipment needed) suitable
amount of printed product, actual electrical , .

. C L high Suitable
consumption, separated post press division
amount of printed product, actual electrical
consumption, separated post press division, high very suitable

workload parameter

Available data of companies with more than one print technology

print technology specific data about the
printed area as well as the actual electrical
consumption

average (special measure
equipment needed)

suitable

print technology specific data about the
printed area as well as the actual electrical
consumption, without post press division,
print technology specific data about the
workload parameter

high (special measure
equipment needed)

Very suitable
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This is an examplyfied keyfigure which enables the multi-level-approach I just introduced. 

It shows the different levels of detail as well as the needed adaption for implementing the introduced benchmarking for several printing technologies in one company. 


Measures

e Depending on the benchmark scoring
— Automatically choice of measures
— Manual choice of measures

e Process optimisation
— Cross-sectional measures
— Print specific measures

Daniel Bohn 14.10.2009
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Measures to improve energy efficiency were also developed in the brüssel cofinanced eeei-project. These are individually  related to keyfigures and are choosen automatically depending on the Benchmark-scoring. 

Cross-sectional and print-specific measures are included in a list of more than 60 entries. This list is avaible on the project website.
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e Management Systems

e Energy Management Tools
— Visualisation Methods
— Benchmarking

e Objectives of Energy Benchmarking

— Tailored to the Print and Media Industry
— European scale

— ldentify saving potentials
e Conclusion

— Enable direct annual cost and emission reduction
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To Enable direct annual cost and emission reduction the following calculations were made for a pilot company to point the saving potentials.



European “nergy Efficiency I mprovement

Energy Saving Potentials |

i the Graphic Media Industry
: Enefglever Einsparungen Einsparungen Einsparungen co2
m Energieverbraucher (;;j';’::r) (%) (M3/Jahr)  (EUR/Jahr) Reduzierun
Ventilation 0 0 0 0 0
Beheizung 640.500 25 160.125 2.082 11.897
Klimaanlage (Verwaltung) 67.500 55 37.125 1.559 6.291
Luftbefeuchtung 5.400 95 5.130 215 869
Beleuchtung 306.893 30 91.025 7.734 31.201
. Buroausstattung 54.346 0 0 0
Produktion 1.518.480 0 0 0
Innerbetriebliche Transporte 8.789 0 0 0 0
Trocknung 468.000 47 219.960 9.238 7271
Kuhlung (Produktion) 43.200 0 0 0 0
Druckluft 72.000 63 45.360 1.905 7.686
Schredder 18,000 8 1,440 8 244
< Total 3.203.107 20 653.276 22.741 05450 = "m
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With this pilot company the theoretical total energy saving may be more than 650-thousand MJ/year, which means a reduction of CO² emission of 95-thousand tons/year and a cost reduction of 22.700 €/year. 

Here you can see the high potential saving possibilities by using a benchmarking tool.

The EEEI-Project already achieved an theoretical saving potential of  all in all 10000000 million € per year in 100 pilot companies.

With this outcome the project aims have been toped by over 100%!!! 

So, you see – even in the eeeo-project which was only meant to raise the awarness in the print and media industry large saving potentials were dicouvered.




Thank you for your attention!

Bohn@uni-wuppertal.de
MDattner@uni-wuppertal.de
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