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Promulgating the Web's calorie controlled diet -
web design, environmental impact and the much
ignored ecological efficiency of the Internet

Whilst catching up on a long-overdue chore as I recover from the flu, | muse on the role
of “design” within the driving energy and resource trends of information systems, and
how we measure such ethereal trends in order to define a process for change.

Banbury, Monday 23 May, 2011.

I'm feeling pretty awful; for the last few days I've
been laid low with a bug that just won't go away.
As | sit, trying to find something to do, it occurs to
me that I could catch-up on some of the really
tedious, dead-head chores that I've been putting
off for a while. If | feel so awful, how more awful
can it be to do those things that | never feel like
doing in any case? | begin by trying to write a
long-overdue
beginner's guide
to the Linux com-
mand line inter-
facel — | get as
far as designing a
rather enter-
taining logo
before realising
this requires far
too much brain
power for my
current state of mind!

Then | remember the
“design statement™ for the Free Range Activism
Web Site. That requires measuring lots of web
pages to demonstrate, statistically, why the design
system for the FRAW site is, ecologically, better
than mainstream design methods. Hmmn, yeah,
downloading lots of web pages, categorising their
component parts and then spreadsheeting the
results for later analysis. OK, as occupations go
it's the digital equivalent of watching paint dry, but
right now | feel that | can do that!

Dude! If
only you
knew the

power of the \gj}

Command

Line!

“What is not measured is not man-
aged!”3 My time as an environmental con-
sultant taught me that about many aspects
of industrial waste and pollution; and the
more | get involved in the ecological impli-
cations of information and communica-
tions technologies (ICTs), the more I find
that same principle here too. That whole ap-
proach is, in fact, symptomatic of the present prob-
lems with data bloat on-line. Not simply good old-
fashioned software bloat* — the historic and inex-
orable bloat of the computer programs and operating
systems that surround our everyday lives. I'm talking
about the splurge of additional download content that
now plagues the everyday use of the World-wide
web. Driven by the needs of advertisers®, we see
some of the most popular sites on the Web embla-
zoned with animated technicolour images, trying to
peddle everything from the latest must-have gadget
to the most unpopular political parties. At the same
time, due to the need to manage all this extra data,
and the extra dynamic functionality all this splurge of
content requires, the tools we use to access the Web
are sympathetically bloating too® (see also this)

Let's face it, ICTs and the whole technological
storm of the on-line world is administrated by tech-
head geeks; generalising, many techies are about as
ecologically minded about the ecological footprint of
ICTs as the BBC's Top Gear team?’ are on the eco-
logical impacts of motoring. If the geeks don't mea-
sure the extent of the ecological impacts of ICTs
generally, what hope is there of address the bloat of
on-line services?
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A while ago, whilst browsing in the British Library,
| came across a paper that, at a more general level,
hit this issue right on the head?8 —

The need for the management of IT results has

not been universally accepted or understood.
While solutions have been sought to the axiom
“what gets measured gets managed”, a single set
of guiding measures has never been developed...

The 'IT productivity paradox' is that over the

years, despite the large investments that organi-

sations have made in IT, they continue to ques-
tion its value because of the lack of empirical ev-
idence that demonstrates that the IT organisation
operates effectively and efficiently.

We measure much of the bloat of the on-line world
without realising it: When you pay for extra gi-
ga-bytes of broadband capacity; when you're hard
disk drive fills up and you have to install another;
when you're web browsing software can't cope with
the latest standards and you have to upgrade to
keep accessing the latest content; or when you end
up burning lots of DVD discs in order to back-up the
data from your computer — you're paying for bloat!

Some would say that this is simply for the “force of
progress”. Of course, it's all a matter of perspective:
Thirty years ago my first computer® had a kilobyte of
memory — my present work machine has 2 million
times more!; it had a 3.25MHz processor — my
present work machine shifts data at well over 5,500
times faster than that; my first modem?° ran at 300
bits/second — my router tells me that it's currently
able to run 20,000 times faster than that; my first PC
hard disk had a total capacity of 20 mega-bytes —
stringing together all the machines and storage de-
vices on my network, | now have about 300 million
times more capacity than that! Today we're encour-
aged by “tech. culture” to consume the latest tech-
nology and junk the perfectly serviceable devicell.
From the perspective of someone who learnt their
skills when there were hard limits to our everyday
use of technology, all the kipple!? that pervades our
use of technology today seems so unnecessary.

The IT industry has been able to grow significantly
over of the last thirty years due, in a large part, to the
increasing power and processing capacity of the
equipment involved. It's really easy to grow your in-
dustry when the tools of your trade double their pow-
er and halve their utilisation costs every 18 months_
or so13. You don't have to work at being more pro-
ductive — getting a greater output from your existing
body of production resources — when the power of
those systems is growing exponentially.

As | see it this is the root of the “IT productivity
paradox”; if you don't have to work hard to increase
your productive capacity you're going to produce
rubbish — you could produce any old rubbish be-
cause the rising power, capacity and functionality of
technology is able to make-up for your lack of atten-

tion to the efficiency of design.

This, of course, is where the problem of bloat aris-
es. If computers get more powerful you have no in-
centive to improve; and as for web bloat, if network
speeds are rising then you have no need to get more
creative with your available resources. For example,
when mobile phone operators paid billions for their li-
censes, they had an incentive to get as much capac-
ity out of their networks as possible — and through
new transmission protocols they achieved a higher
capacity!4 than initially expected. In contrast, the de-
signers of web systems have no such pressures on
the quality and efficiency of their work. By definition,
those with the money to buy goods and services on-
line are also likely to have the money to buy the
broadband and high-powered computer equipment
required to assimilate the web bloat without a prob-
lem. Consequently it doesn't matter to the designer's
business whether or not those with dial-up access,
or who can't afford the computer hardware and soft-
ware to handle the bloat, are marginalised by such
digital profligacy — provided that those with money
are OK, the business model works.

That is, of course, a very short-sighted way of
looking at bloat. Irrespective of whether we access
the web or not, we're all paying for bloat. Not just in
the extra money we have to fork-out to download
and manipulate all that data — we're paying for it
ecologically. Transferring greater quantities of data
requires us to buy higher-capacity hardware, but
that's also using up the finite stocks of rare metals
and generating toxic waste streams?® as a result of
the inappropriate management of e-waste16. Making
all that equipment also uses a large quantity of ener-
gy, as does running it — which also contributes to our
depletion of finite energy resources, the production
of pollution and climate change?”.

Today the internet and its associated gadgets and
hardware are using about 5% of global electricity
production?8, and producing as much carbon as the
airline industry®. Recent studies commissioned by
the European Union?% estimate the total electricity
drain of ICT at about 8% of EU electricity generation,
equivalent to 98 mega-tonnes (or 1.9%) of EU car-
bon emissions. This is projected to rise to 10.5% of
electricity production in 2020 (the figures for the
whole EU are likely to be roughly accurate for the UK
individually). Why are these impacts growing?; in
part because those who design web standards,
write the programs to implement them and de-
sign the on-line services, do not measure and
study the impacts of their work!

Ultimately it requires the environmental campaign
groups (who, if you look at their web sites, also seem
to be besotted by the whole web-techno-bloat gig) to
get their heads around this, take this issue on and
make it a talking point. It's a simple, easy to target
campaigning gift, if they choose to see it that way.
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| can't decide what happens across the
Internet, but | can do something about the
small part of it that | organise. When the Free
Range Network began the redesign of our web site
last year we perused this issue, and found that it was
possible to make a major difference to the impact of
running a web site. It's not so much a technological
issue, or the type of content you create, it's all
about design; you have to deliberately set out to
create a site that uses the least possible resources.
Not only does that reduce the amount of energy it
takes to load our pages, but we also freed-up 20% of
the web storage for further information as a result of
the re-design (although that's a purely theoretical
saving — we have since filled it with new information
we didn't previously have the space for!).

Measuring how much “better” that approach is to
more conventional site designs is not a straightfor-
ward issue. How do you measure the difference?;
what indicators do you seek to quantify? No matter
how you decide to measure the difference, to con-
trast this new design with other web sites we need to
measure a lot of other web pages; and to interpret
what data this produces it's necessary to understand
how the web systems works (see the box on the next
page for an explanation of web design).

Let's begin with a simple premise —

the quantity of data transacted
is proportional to impact

That's a straightforward idea to characterise:

& A static web page that's held in the magnetism
of a spinning hard disk until it is requested re-
quires a different level of energy supply to a
database-driven or dynamic web site that must
be actively maintained by the server;

¢ A site that uses more dynamic code to struc-
ture and manage the page will have a greater
impact than a site that uses little;

¢ A site that transacts comparatively few files to
serve a single page will have a lower impact
than a site that serves many files per page;

¢ A site that optimises the design of the pages,
to convey as much “visible” information using
the least “invisible” formatting information and
script code, will have a lower impact.

This is not an absolute scale we're talking about.
Obviously the impact of a small site is going to be
very different to that of a large, highly-used site. The
issue isn't so much the absolute level of impact, but
the comparative impact within the class of site in-
volved. In effect then, it's a competition between sim-
ilar classes of application, not an absolute measure
across all sites.

Without access to the highly sensitive commercial
information from a large number of web servers —
such as levels of traffic, system utilisation and power
consumption — constructing such measures remotely

for individual sites is also difficult. We can, however,
contrast different sites in order to generalise about
the relative impacts between different sites within a
similar class. By downloading a representative set of
web pages and analysing their content and structure
we can compare, using the list above, the relative
impact of each site. This presents two problems —
selecting the sites, and selecting a sample of pages
from each site.
Selecting sites is relatively easy. We can identify
sites that fall under a broad class of subject or appli-
cation, and then pick a number of sites that are rep-
resentative of that classification. For the purposes of
this study I've selected four categories??, with four
sites per category, and the FRAW site:
e Mainstream media
oBBC*#
o The Independent #
o Guardian/Observer #
o The Telegraph #

e Alternative media
o Alternet *
o CorporateWatch *
o Ecologist *
o Media Lens *

e Campaign groups
o FoE*
o Greenpeace *
o RSPB *
o WWF *

e Political Parties
o Conservatives
o Greens *
o Labour *
o Lib-Dems *

e FRAW Site

Selecting which files from these to sample is a
more difficult issue — how do you select files without
creating a bias towards certain types of web re-
sources and not others. The simplest solution turned
out to be the most obvious; /et the site self-select the
pages. Many sites have a “most popular’ menu —
this was used for a number of sites to select the ten
most popular files from each site (marked # above).
For those sites without a “most popular” list | took the
first ten items from the “latest” or “news” menus
(marked * above). The exception to this was the
Conservative Party site; their “most popular” list was
only 5 item long (due to the cuts??), and so | also
took the top 5 menu items too. Finally, for the FRAW
site, | took the ten most popular articles identified in
the site's usage statistics for April 2011.

Downloading the above with Firefox?2, using the
“web page, complete” option to save each web page
and all its associated files, produced 170 cached
web pages. In total those 170 web pages com-
prised nearly 10,000 files, amounting to nearly
160 mega-bytes of data! Here, at the first hurdle,
we see the bloat issue manifesting itself!
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Web design and the quantification of bloat

To understand how to measure bloat you need
to look at how web services operate. When the
web was first used a “web page” was simply a sin-
gle file that the browser downloaded from a remote
computer, and displayed on your screen using 23.
“HTML tags”23 to format the contents. Today it's a
very different system (see the diagram below).

Now, especially for large sites, it's rare to find a
truly “static” web site?4 — one where the pages are
specific files on a web server. Instead many web
sites today are run as large databases. When you
request a page the server works out which compo-
nents it needs to create the page, uses a set of
templates?> to cobble the page together from it's
database system, and then sends you the page.
The principal difference is that a “static” site is
stored, passively, on a hard disk, and so doesn't
incur much energy use to maintain it on-line unless
it's actually requested by someone. Database driv-
en and/or “dynamic” sites?® (created by computer
programs) require a much greater overhead of
computer power, both to keep them available and
to serve the page when its requested.

The basic web page is just that — a page con-
taining text and formatting instructions (if you'd like
to view the formatting, go to a web page and then
select “view source” from your browser menu). The
way that other files — such as images, animated
images and sounds — are added to the basic page
is with links. When your browser downloads the
basic page it reads it, makes a list of all the addi-
tional files it needs to download and then fetches
them too. Consequently a “web page” isn't simply
a page, it's a collection of files that are knitted to-
gether by the instructions the main page contains.

The design information that a page uses is usu-
ally controlled by another file called a style
sheet?’— sometimes you have a

files it requires to be downloaded, is inserted into
the main page; alternately an include can be dis-
played within the main page as a “frame”31. Either
option can rapidly increase the amount of data
downloaded as the include will have its own scripts
and style sheets, as well as other media files.

Finally, the need to monitor web usage3? adds
even more to this burden. Advertising takes up a
lot of space, and uses a lot of high-quality and ani-
mated images. What really slows the loading of
pages are links to statistics collection sites. Often
this involves downloading a minute image, just one
pixel square, in order to clock-up one page view on
a log somewhere. Even though it's small, if the site
collecting the data is overloaded — because lots of
other pages are also polling it to log a download —
then it slows the downloading of any web pages
that use that service.

OK, let's put all this together really easily within
a method to measure web bloat.

Many web browsers, such as Firefox, allow you
to save the entire web page — usually in a folder
which contains all the files required to display the
page from your hard disk. This is a very simple
way to collect all the data associated with a certain
page. By downloading a selected number of pages
we can collect a folder-full of representative pages
from a range of web sites. Then, by comparing the
contents of the folders containing the data for each
page, we can measure the attributes that define
the page and its design philosophy — and then con-
trast the differences between sites. If we can col-
lect enough pages, and measure all their associat-
ed files, we can then find patterns by comparing
sites against one another rather than focussing on
the characteristics of a single web site or a selec-
tion of pages from a single site.

whole collection of them. The
benefit of using style sheets is

that a large number of pages can f—
.Hlll>

have their design consistently
controlled by a single file, which
makes maintaining a large web
site much easier. In addition to
this you also may have one or
more script files?8, small pro-

database
system

more

Main page

< ---

grams, usually using a language
called Javascript??, which control
the operation of active elements
on the page (buttons, images,
forms, drop-down menus, etc.).
Now things get even more com-
plex. A web page can call on
“‘includes”30 — in effect the con-
tents of another page, with any

images

style-
sheets

images style-
sheets

scripts  other
other

media

scripts

e @W

To a remote system _
(e.g. advertising stats.)
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Crunching numbers is like mea-
suring string - how much do you

Page total file size
25

(9]
need? As with any such operation, g 2
it's always nice to have lots of data, 5 »
and many ways to describe the in- é 10
formation that the data might con- 2 °
tain, but ultimately it's a matter of ef- N U SN
fort versus the potential reward. Sift- S 8 8 5 &8 ¢ & g g g g g
ing 10,000 files is not a simple thing to do by ° ° ° SF"e Sigze bies 8 8 8 8 8 8
hand — for that reason | opt to take the sim- ’
plest approach and write a short computer
program to do it for me. Half an hour's coding Pade total file count
allows me to complete in a few seconds what , 0
might otherwise have taken a day or more to S
achieve manually. For each of the pages: N
+ Within each folder for the 170 pages 3 20
the main web page is stored in a sub- E 10
folder called page; < .
¢ Then the images, flash and media files ° 5 B 8 & 3 B 8 F R B @ g
are moved to a sub-folder called me- ,
dia: Number of files per page
+ Then the style and script files are Fig. 1. Analysis of total size/no. of files for each page

moved to a sub-folder called format,

& Any remaining files, which are mostly
server-side include files, are moved to a sub-
folder called content;

¢ For each web page the size of the page, me-
dia, format and content sub-folders, and the
number of files they contain, is logged;

& Next the total size and number of certain file
types is logged for later analysis — the .css
(style sheet) and .js (script) files from the for
mat sub-folders, and the .gif, .png, .jpg and
.swffiles in the media sub-folders;

¢ Finally, using all the accumulated data, | sift
the data for all 170 web pages to produce
histograms33 in order to perform some fre-
guency analysis of the page content.

The primary purpose of the program is to sift all
the downloaded files according to their type or pur-
pose, log the vital statistics of interest, and finally
display/export them in a format | can easily dump
straight into a spreadsheet. What | have to do manu-
ally (because it's the easiest way of doing it) is load
each of the 170 web pages, select and 'copy' the vis-
ible text, and then dump it into a text editor to mea-
sure the number of “visible” characters that each
page contains. I'll explain why later.

First and foremost it must be noted that / don't
have enough data. If | had a couple of weeks I'd
write a very complex spider program, that would run
on one of my computers 24-hours a day for a week
or two, to comb the Web for hundreds of thousands
of pages and perform the analysis automatically. Un-
fortunately | don't have that amount of time available
(not unless someone funds some real research!) and

so — as noted above — in the struggle between effort
and reward in the production of statistics I'll have to
settle for what I've got. The important thing to note is
that I'm not trying to demonstrate a trend for the
whole web, but the difference between the FRAW
site and others.

The problem with my small sample can be seen in
the histograms above. These show the frequency of
the total file size, and the number of files associated
with each page, for the 170 pages downloaded.
Whilst you can see that the data clumps around cer-
tain regions there is no clear “trend”. Sifting hun-
dreds of thousands of pages, rather than 170, would
provide a far better analysis that was representative
of the web as a whole. However, even from this
small sample you can draw some interesting facts.
Nearly a fifth of the pages downloaded had 100 or
more files associated with them; and whilst only 2%
has a size of over 3 mega-bytes, just over a third of
all the pages had a size of more than a mega-byte.
That said, you might be interested to know that the
average file size across the 10 pages from the
FRAW site was 169 kilo-bytes (about a sixth of a
mega-byte) — on average each page also had just 8
files associated with it (and interestingly, perhaps
due to its popularity, three of those ten pages were
past editions of ecolonomics).

Another reason why there is no clear trend is relat-
ed to the point made earlier. Different web sites have
different functions/applications, and this is written as
much into the design and scale of the pages as itis
in their actual, human-readable content. Unless we
differentiate between the applications or organisa-
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as an absolute scale, this illustrates
the page composition as a percentage
— so that we can compare the relative
make-up of each group of pages.

For the smallest pages (the 1% quin-
tile) there's a roughly equal split be-
tween page data, media files, style
sheet (CSS) and scripting (JS) data.
However, as the size of the page
grows, the ‘formatting' data becomes
the dominant component of the page —
for the largest pages (the 5" quintile)
70% of the total download is format-
ting data, and just over half of all the

The Independen

N formatting data is script files!

00S'T
000'C

Average page download, kilo-bytes

Figure 2. Average page size grouped by site

tions involved, and contrast site-to-site, it will be diffi-
cult to define any clear trend across all the pages.

You can see this trend more clearly if we calculate
the average page size for each site — as shown in
the graph above. Rather than a uniform distribution,
certain sites have much larger files sizes than oth-
ers. As noted earlier, this is primarily because how
web pages are created, the templates, formatting
and code they use, are issue of design — and design _
policy is an organisational issue. For example, | think
it's a curious that for the average page you might
download from The Independent's site, you can
download two pages comprising roughly the same
amount of data from The Guardian/Observer site.

In the graph above the total file size is split into its
functional components; the “visi-
ble” and “opaque” data that make
up each page, the media files, and

the formatting data. Note that
100%

Statistical analysis can be a reveal-
ing process, if you enter the process
objectively. Perhaps that's the enjoy-
able pay-off for undertaking what can
often be a mind-numbing exercise.
When | set out on this analysis | knew
that script and style sheets were a
large part of web data, but | thought that the media
files would be a dominant component of the overall
page size. What this analysis shows is that it's the
“opaque” components of the page — the style sheet,
scripting and page formatting data — that are the
dominant components of web pages; what you actu-
ally see on the screen — the “visible” data such as
text, graphics and animated images — are only a mi-
nor component of the data downloaded. This is very
significant if we're thinking about the ecological
footprint of the web - what's the point of down-
loading large quantities of data if you can't “see”
it?

We can refine this analysis further by creating his-
tograms of the proportion of the component parts

005'C

Figure 3. Comparison of page construction and page size

whilst the page/media data in-
creases as file sizes get larger,
what's really ballooning in size
is the amount of formatting data
— the style sheets and scripts that
are a function of the site's design
template. We can see this trend
more clearly if we take all the
pages and, rather than ordering
them by the site, split them into
groups (by taking all 170 pages,
sorting them by size, and then
splitting the sample into equal
parts — in this case five parts, or
quintiles). Again, as size relates to 0%
function, we see a trend emerging,

as shown in the graph on the right.

Rather than showing the total size
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(page, media and formatting) that make up the
170 web pages. This shows a definitive trend for
the functional components of web pages; the aver-
age page comprises, at an average ratio of at
least 2:1, formatting and control data — and of that
formatting and control data, again at a ratio of at
least 2:1, it's scripting that makes up the bulk of
the data (as illustrated in figure 7, later).

OK, enough generalisation about page
construction - is the FRAW site more

“ecological” than any other? To decide that
we need to an indicator — a scale to measure one
site against another. Tossing ideas backwards

and forwards, trying to encapsulate the many dif-
ferent ways of looking at the ecological perfor-
mance of how a web page is constructed, | think

I've come up with a possible (albeit arbitrary) met-
ric. Remember, the quantity of data transacted is
proportional to impact. Therefore any measure

that reduces the size of the data served, or improves
the efficiency of the data served by reducing the data
transacted whilst keeping the same “visual” display,
will reduce the ecological impact.

As noted above, | measured the quantity of visible
text displayed on each page — shown in the dis-
played characters block of figure 2. The proportion of
displayed characters to the size of the main page
and content files is a good indicator of how “efficient”
the HTML mark-up system is; the better the system,
the more readable text and the less mark-up text
there will be. Dividing the number of displayed char-
acters (let's call it C) by the size of the main and in-
cluded/content pages (call it P) produces the charac-
ter ratio, or C/P (C divided by P) for short. Next we
can say that, generally, having huge amounts of
graphics, animated images and other media files in a
page (unless absolutely necessary) is a waste of
space. The simplest way to express this is as a ratio
of the media files (call it M) to the total page size
(call it T) — this creates the media ratio, or M/T. Final-
ly, let's examine the thorny issue of formatting and
control data. Rather than apply any arbitrary rule to
weight the issue of “opaque” data, let's treat it just
like the media files; we divide the total size of the for-
matting and control data (call it F) by the total page
size (call it T) — this creates the format/control ratio,
or F/T. Now, with a little fiddling and averaging of the
three parameters, what we end up with is a number
— let's call it the bloat indicator (or Bl) — which can be

described as:
C M F
—— )+ = + =
P T T

3

We can take the data used to create figure 2 and
re-work it to indicate the level of web bloat — the re-
sult of which is shown in figure 4. For each site a Bl
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Figures 4. Bloat indicator for 17 sites

value is calculated, and then the results are sorted
from the highest to the lowest value (a low score is
bad, a high score is good). Note also that the bloat
indicator equation averages out the results, meaning
that it's the extreme results that are highlighted by
the Bl figure.

What the results illustrate is a continuum of web
design policy, and the effect this has on the transac-
tion of data and thus on impact. This isn't an abso-
lute value, but an average across pages, across a
number of sites. Most sites are somewhere around
the middle of the graph. That's because they're using
the standard design approach that doesn't put great
emphasis on the ecological efficiency of design. In
contrast the sites falling off the left of the graph, most
notably the Labour site, represent sites that, even
compared to the mainstream, are very poorly de-
signed or managed. Finally, the sites off at the top
right represent the less bloated pages that put a
greater proportion of their content into visible infor-
mation rather than formatting or control... and there
we find FRAW!

Of course, bloat is only one way of looking at the
design issue — and a negative one. Instead of just fo-
cussing on the bloat we should also consider the
purpose for which web pages are made... to be
seen! To counteract the negative pull of the bloat in-
dicator, the last stage of the analysis was to quantify
the visibility issue. | covered this earlier in relation to
the character ratio — the amount of visible text that
the web page/page comprises as a proportion of the
whole page/content size. For a general visibility indi-
cator we need to include the other major visible com-
ponent, the media files. To create a value for this, a
visibility ratio or visibility indicator (VI), we add to-
gether the page content (C) and media (M) file sizes
and divide by the total page size (T):

Vi= (C+M) /T
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Figure 5. Bloat and visibility indicator correlation

Plotting the bloat against the visibility indicator
produces an interesting correlation (although that's
not surprising as there's a close relationship to the
weighting in each value) — as shown in figure 5
above. From the zero value at the bottom left, mov-
ing towards the right is good — it increases visibility;
at the same time move upwards is good — it de-
creases bloat. For that reason the best place to be is
the top right, as it represents both high visibility of
data and low bloat... and there we find FRAW!

What's also notable here is the Green Party site. It
gets a high visibility score, higher then FRAW, but
also a high bloat score — and for that reason it sits at
the bottom right. That's because it uses a lot of
graphics for its design and navigation. Consequently,
whilst the higher level of graphics and formatting
data gives it a high bloat score, the large proportion
of graphics also gives it a high visibility. Getting a
better result isn't simply a matter of reducing the size
of the graphics — that would also reduce their visibili-
ty. What they need to do is radically reduce the over-
head of page formatting, style sheet and script code;
even if they kept the same graphics, that would re-
duce their bloat score.

Why is FRAW in the “best” location on
the graphs? (it's not a fiddle, honest!) It's pri-
marily because of the very low script code
and HTML mark-up overhead that our
pages embody. That's not surprising...
they're deliberately designed that way!

What's interesting is to look at the design of the
CorporateWatch web pages. They've got a good

bloat score because they're very well designed, mini-

malist pages. However, they still contain a lot of for-
matting and control scripts for the navigation system.
If they switched to a less intensive navigation
scheme they'd probably be on a par with the FRAW
site; actually, perhaps better, since we tend to have
a slightly higher media and page size than Corpo-
rateWatch — as shown in figure 2 where we come

second in the list.

Perhaps the best way to illustrate the placement of
different sites in the final results is to take a step
backwards in producing the Bl score. Let's just look
at the contribution of the three ratio figures to the fi-
nal result (note the character ratio is inverted so that
it works in the same sense as the other two ratios,
and all work opposite to the final Bl score —i.e., low
is good, high is bad):

FRAW Site
CorporateWatch )
Lib-Dems 1NN
Guardian/Observer NNNE
Media Lens ZAI
Greens Z I :
FoE ZANIIIIITTR
Ecologist ZIINn
The Independent ZANIIITIITES
RSPB Z ANz
BBC Z I
Alternet ZMNINnn
Greenpeace AN
The Telegraph AN
Conservatives NI
WWF Z I
Labour Z IR

0.0 0.5 1.0 15 2.0
Inverse character ratio @ Format/control ratio
& Media ratio

Figure 6. The three ratios and the bloat score

The effect of the high weighting on the character
ratio is that it dominates the overall result — very effi-
cient HTML mark-up, with a high level of visible data,
gives a good result. For average web sites, designed
to ape the latest web design standards down to the
smallest dot and comma, it means that they are pri-
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marily differentiated by
the level of the formatting 501
and control code within
the pages — and it's the
most poorly designed
sites, with the largest
files, that tend to have
the most bloated code

Number of pages

Page composition

Data O Media & Format

(as demonstrated in fig-
ure 3).

This idea is probably
best illustrated with an-

Proportion of CSS versus JS in format/control data

other histogram which 30
averages the 'functional'
elements of a page de-
sign across the 170
pages — as shown in fig-
ure 7.

The top graph shows
the relative proportions
of the page data, media
and formatting data.
Note that the left side is
predominantly data and
media; most of the for-
matting and control data
is over on the right.
That's because the trend for most pages is that more
than half of their content is formatting and control
data, not “visible” data.

We can then drill down another level by pulling
apart the formatting and control figure to look at the
contribution of the style sheet (.css) and script (.jS)
files to the overall value. Here again we see a similar
divergence, indicating that much of the data is script-
ing, and the minority is style sheet data. There's a
very simple reason for this — the widespread use of
web content management systems34 (such as
Dreamweaver, Drupal, WebDev, Joomla, or Word-
press for blogs). Whilst humans might put a lot of ef-
fort into developing excellent content, the formatting
of the content by a machine intelligence doesn't nec-
essarily involve the same rigour. Many of these sys-
tems require little understanding to operate, and so
in evolving the content for the pages the contradic-
tions between the form of the content, and the effi-
ciency of design, are never resolved. Most impor-
tantly, content management systems often include
multiple or redundant formatting and code, because
they don't have the capability — unlike human design-
ers — to interpret the complexity of design and thus
reduce the repetition and obsolescence inherent in
computer-generated web pages. This lack of under-
standing is also reflected in the debate on design.
Browsing around web design forums, whenever web
design is discussed it's always related to the
ergonomics of human interaction3®, never the energy
and resource implications of the design strategy.

Number of pages

CSS/ format 8 JS/format N

890

Proportion of total format/control file size

Figure 7. Histogram of page components

In many ways, the web, and web design,
today is like the sweet rack at the super-
store checkout - it encourages you to take
something “sweet” that you don't neces-
sarily want just because it's convenient to

do so. Bringing in my other principal work interest —
the social and economic impacts of energy and re-
source depletion — | think that whole agenda will
come under great pressure over the next few years.
We're already seeing that the growth in social net-
work users, such as twitter38, is reaching a plateau3”
— perhaps indicating a more general problem as peo-
ple struggle to find the time to live in the real and the
on-line world simultaneously. As the difficult eco-
nomic times, and especially the rising energy costs
of operating bloated data centres38, begin to bite |
think we'll see a greater pressure for more efficient
design.

Whilst the improving efficiency of server hardware
reduces the energy impacts of Internet use per unit
of data, the growth in networks is still outpacing

these savings — thus hdriving the energy demands of
the virtual world3? even higher. For example, in rela-
tion to the mobile phone networks study earlier, the
improved UMTS40 allowed greater traffic from the
networks, but in turn, in part due to the lower costs of
greater system efficiency, traffic has grown requiring
that a much larger network be created (a classic
case of the rebound effect4?). If we want a more sus-
tainable Internet the present narrow focus on energy
consumption instead of the life-cycle impact of the
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hardware is a problem42. Controlling, to some extent,
energy demand is just one factor in costing new
server purchases. One of the cost-efficiencies of in-
stalling new, lower-power servers isn't to reduce en-
ergy demand — it's to increase the capacity of the
data centre and thus maintain the level of service or
expand traffic. The whole “green IT"43 idea hasn't
been a matter of choice or commitment, it's a neces-
sity to handle the ever greater power demand, and
the need to dissipate all the heat that it produces44.

If we could radically control the demand on
servers, and on the power that the servers and net-
work links consume, without changing the hardware,
then that would represent a greater level of produc-
tivity. Of course, within present economic realities,
that's only viable if network traffic ceases its inex-
orable growth — but that might be the reality we see
emerging from current trends in Internet use, and
also the trends within the global economy. If so, then
the past myopia on the issue of IT productivity will
come to a necessary end; at that point the manage-
ment of the historic bloat of both software and data
will become the “low hanging fruit” of efficiency —
from which we can gain extra data capacity without
having to change the nature of the hardware that
supports the system.

Of course, in our own little virtual domain within
cyberspace, we don't have to wait to make these
changes. The little details make all the difference.
Whilst | haven't gone into detail, the same bloat
problem exists within HTML-formatted emails*> —
why use them when plain text provides an adequate
option for most uses? Likewise, if you avoid propri-
etary software and its demands for constant up-
grades, and use free software instead4®, you can
keep your existing hardware running for longer, and
use the same programs for longer. Also, due to the
diversity inherent within the Linux operating system,
it's possible to get low-bloat software to meet the
restricted capacity of older machines4’.

What this really comes down to is understanding
the technology that we use. | don't mean “read the
manual”, as often they tell you little in any case. |
mean developing a deeper understanding of what
technology, in its broadest sense, is, and what it
does within our lives. As the peak of 0il*8 and other
essential commodities presses our decision-making,
the first step to negotiating your way through the
present and future difficulties in our relationship with
technology is to understanding what it does, and
how it achieves that end; and, once you have that
understanding, you're free to consider other options
to solve that problem. You may even decide that you
no longer need a certain technology/the activity that
it supports any more as, with the greater understand-
ing you now possess, you might might decide that
you want to seek a completely different solution

altogether49.

I'm just about finished now. | have the
answers | need, some interesting graphs
to illustrate the key trends, and some new
ideas of how this “simplicity” approach
within web design might be able to devel-
op further. As I think of this | think about that great
proponent of simplicity, Gandhi; and | ponder
Gandhi's warning about unchecked consumption0 —

God forbid that India should ever take to indus-

trialization after the manner of the West .The

economic imperialism of a single tiny island
kingdom (England) is today keeping the world in
chains. If an entire nation of 300 million took to
similar economic exploitation, it would strip the
world bare like locusts.

This is where we are today. It's in part the rise of
consumption in India and China, meaning that a far
greater proportion of the world's population are final-
ly — after the inequitable domination of the West —
putting a greater demand on resources, which is cre-
ating the current pressures on everything from rare
earth metals to food. The fact that, generally, we're
also reaching the Earth's ecological limits is the most
problematic part of our current commodity
supply/price problems.

Set against the techno-utopianism>? of the web
and all it's dynamic services, the observations made
here may seem a little awry — perhaps irrelevant to
the way networked services are designed and con-
structed today. In fact, such arguments against the
current “way of things” in the on-line world could be
dismissed as a form of digital Luddism>2 (it is, after
all, the 200" anniversary of the Luddites®3). The use
of the word “Luddite” is an easy method to dismiss
all this, but this analysis goes to the heart of the effi-
ciency and productivity of the Internet, and the on-
line systems that modern society increasingly relies
upon. Rather like the debate over transport being re-
duced to an issue of which fuel is put in the tank54
rather than how we travel, today the debate on
Green IT has become a discussion about power con-
sumption, not the efficiency of the way we use the
technology. Yes, the efficiency of services has a re-
lationship to energy consumption; more generally it
has a bearing on the way these services are de-
signed and used — from the scale of data storage, to
server capacity, to the utilisation of bandwidth and
the upgrading of both hardware and software.

FRAW has been designed to be as efficient as we
can make it, whilst serving the purposes for which it
exists. That, hopefully, is demonstrated by the analy-
sis provided earlier. We hope that others are also
able to take these ideas and develop their own anal-
ysis of the web efficiency issue, and begin to ad-
dress this much neglected problem; measures such
as productivity are at the root of ecological ICTs!
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