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The power consumption of data centres in the world increased from 58 TW h in 

2000 to 123 TW h in 2005, and is still increasing.

Hence, reducing the consumption of energy and natural resources caused by ICT 

is necessary.

Where manifold efforts exist in the field of computer hardware (that is: Green-

IT), there is a lack of efforts in the field of computer software.

Therefore, methods are necessary that enable different stakeholders like 

developers, purchasers, administrators or even users to consider energy 

consumption induced by software in their decisions on software products.
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Direct energy consumption or the so-called “first order effects” comprises energy 

consumption that is caused by the infrastructure, which is necessary to provide 

the service or to present the website to the end-user. This includes data centre and 

networking infrastructure as well as the infrastructure on the client-side.

Indirect energy consumption is also called “second” and/or “third order effects” 

or “enabling effects”. This means that the service offered by a website may be 

an enabler of change in production processes or consumption with the 

potential to mitigate environmental impacts. For example a service can 

help to better organize traffic or to replace traffic, which has a positive 

effect on the environment.

However, a service may also cause negative effect on the environment, for 

example if it generates additional demand for traffic.
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ForAdministrators we suggest to

• Configure HTTPs caching support properly.

• That means: setting far future expiration dates and cache control 

headers for resources that infrequently change.

That’s the so-called “expiration mechanism”.

For example, Google Germany uses for its logo expiration dates of one 

year ahead in the future.

• Further we suggest to set Last-Modified headers and Entity Tags for all 

resources that do not need recalculation on subsequent requests. 

That’s the so-called “validation mechanism”. 

This applies mainly to static content. 

Both mechanisms enable properly configured browsers to cache content 

effectively and to reduce the amount of transferred data on subsequent 

requests, which reduces energy consumption

• Furthermore we Suggest to use HTTP compression and

• To apply classic “green IT” concepts like server virtualisation or webhosting 

with renewable energies.
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For Example HTTP Compression...

By enabling HTTP Compression we achieved for this simple example website, 

which comprises five files, data transfer savings from 50 to 76 per cent 

depending on the file type. 

It is clear that files which contain many repetitions like the JavaScript file in this 

example, are better compressible than those with less repetitions like the HTML 

file.

It is also clear that compressing already compressed files like the two image files 

is even counterproductive so that these files should not be compressed again by 

the web server.

Compressing the data stream reduces the transfer volume and thus reduces power 

consumption.

But compressing the data stream on the fly depending on the capabilities of the 

user’s web browser may lead to a higher processor usage and thus possibly 

increases power consumption.

Hence, we suggest to pre-compress static content wherever possible and to 

configure the web server in such a manner that it serves the pre-compressed or 

uncompressed versions depending on the capabilities of the browser.
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photo 1: 85%, with text + BG: 51.5 KB

photo 2: 65%, without Text + blurred BG: 18.9 KB

=> Savings: 63,30%

The second example shows how an advertisement image or a photograph in 

JPEG format can be optimized.

The relevant content of this image is the person and the blue banner in the 

foreground. The blue banner may be overlaid with an advertising slogan. 

The background transports no necessary information for an observer.

So, blurring the background supports JPEGs compression algorithm  which 

results in a lower file size.

For this example which was stored at 80% JPEG quality we achieved file size 

savings of 47% compared to the normal files size simply by blurring the 

background.
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Validation:

Answers the question if generated workloads comply with parameters predefined 

in the workload definition

For each of the three values, the maximum acceptable tolerance is given.

The validations are done for each user type
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Projection to one year of 24/7 operation:

savings 153,9 kWh/a = 30,78€/a (0.20€/kWh)

Hochrechnung 1 Million Nutzer
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WCMS and webapps should provide application level caches so that there is no 

need to query the database for each request (data that is often requested should 

be hold in the cache, whereas there is no need to cache data that is seldom 

requested)

WCMS and webapps should support compression for static text based or already 

uncompressed content. Static content should be compressed in advance so that 

the stream is not compressed for each request (which consumes CPU time and 

energy)

WCMS and webapps should support compression of dynamically generated 

responses

Even if not checked in this paper, WCMS and webapps should support browser 

caches to prevent repetitive downloads of an unaltered resource in subsequent 

requests

WCMS and webapp development tools should provide tips and hints for authors, 

administrators, and developers on how to improve resource consumption of 

images, accessibility of images for impaired people, or on update strategies
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If you have further ideas or suggestions on how to improve the measurement and 

rating method,

feel free to contact us at the Environmental Campus Birkenfeld of the Trier 

University of Applied Sciences in Germany.

Thank you very much for your time and attention.
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