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Abstract: Web 2.0 driven sustainability reporting describesemerging digital approach of
sustainability online reporting using the suppdriveb 2.0 technologies. Such a computer-
based application of semantics overcomes the lilmita of orthodox reporting methods as it
provides an array of specific capabilities to imgrdhe way of communicating sustainability
issues both, for companies (reporters), and thaitous stakeholders (report readers), e.g.
along interactivity, customisation, reporting &tate, stakeholder dialogue, and patrticipation.
This paper gives an outline on this up-and-comiagtanability reporting approach along
three categories: (i) Media-specific trends in austbility reporting are observed. (i) New
opportunities web 2.0 technologies are offeringdiastainability reporting are identified, and
first implementations from current practice are aié®d. (iii) The implementation of a
software tool for sustainability reporting a lateais presented indicating movements away
from early reporting stages towards the advancesl aina web 2.0 technologies powered
approach.
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report, web 2.0.

1 Introduction to sustainability reporting

Corporate sustainability reporting has its rootemvironmental respectively in non-financial
reporting (DTTI et al., 1993). It follows a developnt path towards a concept of balanced
reporting, usually communicating the three pillafsenvironmental, social, and economic
performance and mutual interrelations, in busirtessis often called the triple bottom line
approach. Sometimes, this approach is put in popelans like “making values count”
(ACCA, 1998), or “linking values with value” (KPM@&000), or described as “creating value
and optimizing prosperity according to the Triplé&&tom line” (DCCA, 2006). The latter is
understood as combining shareholder value, ecokafity, and corporate citizenship, or
being part of corporate social responsibility (CEBiRope, 2000).

In the 10 years since sustainability reportingt filrecame a topic of broader interest in
academia, business, and government, it has ragdiywn to a field of research with
increasing relevance for companies (Kolk, 2004) eapital markets (Hesse, 2007), even in
the eyes of investors (BSR, 2008). At present,asusbility reporting seems to become part
of companies’ daily affairs, even entering (to ataie extent) the business mainstream.
Hence, for a growing number, not just for some p&ing companies, the question is how
how to report on sustainability issues, and no ésnghether to report at all (Marshall and
Brown, 2003). In parallel, a solid and powerful tindional infrastructure for corporate



sustainability has been built, with various inittes and organizations active world-wide, in
particular with a centre in Europe (Waddock, 2008).

Regardless of nationality or other differences iourdry results, reporting on
sustainability is not only an issue for leading @dgmpanies in corporate sustainability and
few sector leaders, but also for global players andtinationals (KPMG, 2008), stock-
guoted and publicly traded companies (Raar, 2082)yell as for a number of medium-sized
(Clausen et al., 2001) or small companies (EC, R0DRis trend is evidently a world-wide
phenomenon (KPMG, 2008), with Europe and North Aagecoming first, followed by the
Asia-Pacific region, and even spreading to Afridesger, 2002).

Within several industrial sectors, there is furtberpirical evidence that environmental
and sustainability reporting today has become ohpetitive relevance (Fichter, 1998) and
strategic importance (Larsen, 2000), with an impait brand value (Interbrand, 2008).
Today, “greenwashing” (Futerra, 2008), i.e. mergtgvision of “green glossy brochures”
(UNEP and SustainAbility, 1994), does not seem daosbfficient any longer; a substantial
amount of information is required. Further, sushihty reporting is only successful if the
underlying management systems are appropriate lenddsociated processes are effective
and operational. For example, goals have to bersgponsibilities have to be assigned to
reach the goals, and outcomes must be assessedethds the basis for forthcoming efforts.

Following Mesterharm (2001), comprehensive envirental or sustainability reports
are regarded as the primary and leading vehicléstlams the pivotal instruments of such
voluntary communication (Brophy and Starkey, 19%@cause of its unique claim to
credibility and reliability external stakeholderscabe to it, containing quantitative and
qualitative data. These reports are usually adohg@sswide range of target groups, are often
produced as single documents and issued for aircgrésiod of time. Companies use such
reports for disclosing activities and integratedfgrenance, often including the following
topics: top management statement, management patidysystem as well as input-output-
inventory of impacts of production processes amdipcts in terms of sustainability.

While the field is still evolving, as sustainabjlireporting matures and practice
develops into a more sophisticated stage, compdraes to realize that the “honeymoon
period” (DTTI et al., 1993) in which comprehensiven-financial reports received media and
public attention just for the fact that they publiseports at all rather than for what was
disclosed is over. Nowadays, advanced reportingoagpes with substantial information are
required. However, further to the relevance of eotd, issues of communication style and
data quality also become of greater importance t{feand Pratt, 2003; Hund et al., 2004,
ACCA, 2004), in particular:

— interactivity (Teo et al., 2003; Isenmann and K&006),
— target group tailoring (Jensen and Xiao, 2001;smm and Marx Gomez, 2004),
— and stakeholder dialogue (WBCSD, 2002; UnermanBaerthett, 2004).

Due to cross media availability and other innowatiepportunities offered by the
internet and its associated technologies and ssrvicompanies are entering a new
transitional stage of online reporting (Isenmanralet 2007; Isenmann and Marx Gomez,
2008). For example, in “The 2001 Benchmark Survethe State of Global Environmental
and Social Reporting” carried out by the CSR nekwdiine et al., 2002), internet-based
reporting and a more balanced reporting approaelsegn as the top reporting priorities. Just
a short time later, many sustainability communaatehicles and reporting instruments are
already available on the WWW, or — at least — herfefm internet support (ACCA, 2001,
Shepherd et al., 2001; Isenmann and Lenz, 2002t &ad Jackson, 2002; Rikhardsson et al.,
2002; Andrew, 2003; Lodhia, 2004; Isenmann, 200Rgports, brochures, leaflets,
newsletters, press releases, slides, presentataudip sequences, video clips etc. are



accessible via download and/or online, or can héléd” or automatically disseminated via
email or other current “push” technologies (Isenmand Lenz, 2001). Despite progression
companies have made in recent years however, seggtmore or less available in a layout
oriented data format like HTML and PDF.

In this paper, we provide an outline of how to dgrfeom web 2.0 technologies for
communicating sustainability issues, while movingni early stages towards a more
sophisticated digital approach, particularly ovenmczg monologue and one-way-
communication and developing towards more dialogogeractivity and participation in
reporting.

The way companies are communicating sustainabsisyies are decisive on users’
perceived satisfaction, value, and overall attitadesustainability reporting, perhaps whether
users actually pay attention to sustainability reggchow readers assess reliability and value
of these documents, and to what extent stakeholderswilling to make use of such
communication vehicles for decision making. Furtleempanies’ communication style may
have an impact on users’ media preferences, e.gthe@hthey tend to favour primarily hard
copies or computer-based reports. Employees artdroass but also suppliers and investors
usually have different information needs (Azzonaletl997; Lenz 2003). Hence, they want
fine tuned information and expect tailor-made répexactly meeting their specific needs in
content, form, media, and information supply. Répgrmerely through one size fits all hard
copies or simple electronic duplicates without adygled value may hardly fulfil emerging
requirements and future expectations.

In contrast to the widely accepted importance oiv o communicate and report in
codes of conducts (e.g. Hgjensgard and Wahlbergl)20§tandards (e.g. I1ISO 2003),
guidelines (e.g. WBCSD 2003), and other recommeémast(Hund et al. 2004) however,
current practice shows significant room for impnonaats, even for the best reporters. Hence,
an outline is given of how to develop from earlystainability reporting stages towards a
more sophisticated approach, with special emphasigteractivity, target group tailoring,
and stakeholder dialogue, while fully exploitingettbenefits of the internet and using
especially support of web 2.0 technologies:

— First, media-specific trends in sustainability repm are observed.

— Second, a concept of sustainability reporting pedehrough web 2.0 is proposed.

- Third a software tool for sustainability reportigla carte is presented indicating
movements away from early reporting stages towaitts advanced web 2.0
technologies powered approach.

— Fourth, new opportunities web 2.0 technologiesddiering for sustainability reporting
are identified, and early implementations of curigactice are presented.

Trends, concept, software tool, and illustratiomsnf current practice reveal that
companies are in a phase of transition, experimgntith web 2.0 technologies, new
reporting methods, and using some features nevwnodofjies are offering. This may be an
indicator that companies are on the way to impm\sastainability reporting, paying more
attention to target groups’ different informatiorenls, and offering more opportunities for
feedback, stakeholder dialogue and participation.

2 Current trends in sustainability reporting

Among a number of movements observed, and despitairc difficulties companies are
struggling at present, there are some crucial deweénts (fig. 1) that seem to be prominent
issues of communication facing companies in ther rieture, finally leading to a more
interactive reporting approach (Isenmann 2004).



Figure 1: Developments in sustainability reporting

Traditional reporting approach Current developments
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Monologue Dialogue

One-way communication Two-way communication

One size fits all reports Tailored reports

Ad-hoc distribution of information Continual exclggnof ideas

Few opportunities for response Many mechanismgefmtback and criticism
Hard copies Computer-based media

Print media fixation Cross-media availability

One trend highlights that sustainability reportisgmoving away from a “managerial
closed shop procedure” towards a “quasi public réff@f engaging and involving
stakeholder, even to a certain extent (Spencer-€ddf05). Information supply evolves from
a strict monologue and one-way company controllext@se towards an interactive reporting
approach, while communicating with a worldwide amtie in an open style, perhaps trying to
get some feedback and stakeholder commentary, en é9 engage interested parties
providing a “challenger report” (IfEU et al., 2001$ome reporters are getting to start
communicating “big issues” and “hot topics” of gkbmportance such as the protection of
the biosphere, greenhouse gas emissions, and éisityy intended to “give the good news
and the bad!” (Clausen and Fichter, 1995).

Further to the trend of valuing stakeholder relalups, another trend is towards a more
customised approach (Isenmann and Marx Gomez, 2604 target group tailored reporting
it is characteristic to consider requirements ofesal standards, guidelines, and different
needs of a number of users and then to producetsegactly meeting all these requirements
and needs. Such a process of fine tuning resualts the fact that key target groups and other
stakeholders are more critical on companies’ bgsinand well informed about their
activities, perhaps willing to initiate activisng, start campaigns, or to take up other forms of
laying pressure or challenging companies.

In addition to the former developments towardsratgvity and target group tailoring, a
third trend is referred to as a step beyond monmognd one-way communication towards
more stakeholder dialogue. Companies undertake idemable efforts to identify its
stakeholders, and to learn their issues and coscd&3ased on stakeholder analysis and
information requirement analysis, companies coudd reports to initiate dialogues, and to
establish learning mechanisms to continually exghadeas and knowledge. Such dialogue-
oriented forms require open and two-way commurocainstead of one-way communication
as this was usually done when just disseminatimgl geews through communication channels
without any opportunities for feedback or criticism

Taken together, the key developments mentionedealao® setting the scene for any
forward-looking approach in the field, and thusythere taken for drivers to stimulate
companies’ efforts to improve sustainability repagt Further, the developments clearly
illustrate that corporate communication in genenadl in particular sustainability reporting
rapidly evolves or has already developed towardsoae sophisticated stage. Moreover,
developments towards interactivity, target groulotimg, and stakeholder dialogue represent
some of the converging criteria every foresightethpany should take into account. Without
an understanding of current developments to beeaddd, orthodox reporting methods, and



non-targeted sustainability reports without any arpymities for feedback, interactivity and
stakeholder dialogue are ineffective, or even radileg and thus a rather useless enterprise.

3 Concept for sustainability reporting using web 2. 0

Based on current developments and analysis ofaliex in the field, a concept of
sustainability reporting powered through web 2.6htwlogies is proposed. Among other
components, such a concept may make use of attheastintellectual resources. In general,
it should rest on corporate communication in whicleractivity and communicating
sustainability issues are playing a key role. Basedtorporate communication, stakeholder
reporting and internet-based reporting should Bertanto consideration as conceptual core
elements:

— Corporate communication is the overarching umbr#fiat summarises company’s
activities, methods, and strategies to exchangernrdtion or any other immaterial
resources with its stakeholders, inside and outgliee company. As corporate
communications represents the conceptual baselore ahy certain aspect of
communication and reporting, it becomes clear thahore interactive sustainability
reporting approach must be incorporated in and istamg with common corporate
communication if interactivity is to make any diéace in the way companies are
reporting. This is especially true for company’sidjugy communication principles,
underlying values, and valuations, e.g. publicgghtito know, disclosure of corporate
performance in terms of sustainability, added vatweating nature of stakeholder
relationships, and belief in two-way communication.

— Based on corporate communication, stakeholder tiegas an approach of value-based
management characterised through ongoing dialogtre csmpany’s stakeholders. It
aims to build and manage effective relationshigs @inumber of key target groups in a
manner, in which two-way communication, possil@bti of choosing issues, and
expressing personal preferences are the norm,diuhe exception (Ernst & Young et
al., 1999). As such it is a core building blockimplementing continual exchange of
ideas with various stakeholders. This stakeholdputi should be directly linked to the
management through continuous feedback into compastyategy. These feedback
loops and other mechanisms for learning ensure stateholder reporting is truly
embedded in the company, and that issues, concandsexpectations of key target
groups are actually reflected in the company's dgoey understanding of itself.
Hence, stakeholder reporting is not only for orwtlsiakeholders but rather with and by
stakeholders themselves (OECD, 1999).

— The idea behind internet-based reporting is thatdbmputer-based method provides an
array of media-specific capabilities and technibahefits (Isenmann 2005, 2004).
Compared with orthodox methods, internet-basedrtygpoovercomes the limitations
of paper-based communication like one size fitsrglorts, hard copies, print media
fixation, and one-way-communication. In contrastfudy ICT-supported approach
offers a number of features to improve sustaingbiommunication. It finally elevates
the field to a more sophisticated stage by addadgersfor reporters and report users. In
particular, internet-based reporting embraces aadeo range of beneficial
characteristicsto enrich the way of communicatiagtainability issues, like combining
text, still and moving images, sound, feedbaclerenttion, dialogue, and integration of
different contents (Jones and Walton 1999; IsennaawhLenz 2002).

Because of its overall added value creating oppdrés, the internet is already used by
several reporting companies and target groupseapitiotal platform to provide or to access
information on environmental, social, and econopecformance or other related issues of



sustainability (Rikhardsson et al., 2002). As ABenjamin, chairman of QSP Holdings plc,
argues: (1998, 13): “The Web site will be the priceenmunications vehicle of the 21st
century — largely interactive. It will host a pemeat dialogue as the gateway to the
company.”

The internal and external value that companieseapecting to gain through stronger
stakeholder relationships and interactive, tailpreélthlogue-oriented reporting may be
described along four ways (Hund et al. 2004; S&ra@03, Ernst & Young et al. 1999):

— The first benefit is to prevent and avoid shareéoldsk. Such risk may occur if a
company fails to establish or does not take enaayke of stakeholder relationships.
Ignoring real stakes, emerging concerns, or reddenaterests seems to be a risky
communication strategy, just see the example oftB3par.

— Another benefit that companies could exploit ispiration for innovation. Strong
relationships with employees, along supply chaamsl within other business networks
are a fertile surrounding far more than a preretguts create innovative products, or to
improve efficiency of processes.

— Closely related, a third benefit lays in the pobideas, knowledge, and other resources
available in a network of relationships. Such avoek provides valuable resources and
crucial information necessary for the developmdnbhew markets and other business
opportunities.

— As reputation is rather based on stakeholders’gmti@ns, good relationships are a vital
source of intangible assets such as superior reutand enhanced brand value, both
of which generate a number of competitive advargage

Generally, companies are recommended to see saigilén reporting, progression in
communication and use of latest trends in ICT mmgér as an extra cost or burden on hard-
pressed management, as from a long-term perspehgvattainable benefits may exceed its
costs by far. Hence, it is argued here that congganieigh the costs and benefits of such
advanced reporting against the target groups’ mé&tion needs and the companies’ resource
capabilities to satisfy them.

4 Software tool for sustainability reporting a la c arte
Following the concept of sustainability reportirige background and implementation of a
software tool with shopping cart feature is presdntThis software tool provides
sustainability reports a la carte. Stakeholdees (isers, readers) can create their own tailored
report in an interactive manner on the fly, whilaetly meeting their detailed information
needs and preferred media. This software toolnédule of a comprehensive environmental
management information system (EMIS). It is implabted as a web-based ICT application.
The provision of sustainability reports on varionedia, and tailoring reports according
to users’ needs and preferences, while exactlyingeaumerous standards, guidelines, and
recommendations, are two major difficulties withigthcompanies are struggling at present.
Today, an orthodox disclosure practice which mepebvides isolated documents and stand-
alone printed reports is not sufficient any longesubstantial amount of information, matters
of communication style, and the provision of taldrcommunication vehicles on various
media are required (Isenmann and Kim, 2006). &global player in telecommunications,
provides a so-called personalized reporting featureits website (fig. 2). This could be
regarded as best practice and pioneering effortfasoUsers can tailor the content by
selecting issues from a catalogue, and they cansehthe preferred media: HTML to view
the report or PDF to print and save the report.



Figure 2: Q’s reporting feature (2008)
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In order to go beyond this approach, a software wath elaborated shopping cart
functionality was developed (see fig. 3: movingnfraell | to cell IV). The certain conceptual
basis at the interface between stakeholder regoréind internet-based reporting is a
classification proposed by Lenz (2003): He arrantjex different strategies to fulfil target
group tailoring along two dimensions (fig. 3):

- degree of user modelling, representing the ovenaltlel of a user or a certain user
group, and corresponding to information needs ifledtand preferences stored in user
profiles: stereotyping, individualization, and pmralization;

— degree of system adaptation, representing the ddieslto adapt the ICT application to
users’ needs, and corresponding to the extent system’s facilities for tailoring:
adapted, adaptable and adaptive applications.

Following a generic information management approgsenmann and Marx Gomez,
2004), three further tasks had to be carried autmpdelling the information demand, i.e.
conducting a stakeholder analysis and informateouirement analysis, (i) modelling the
information supply, i.e. designing suitable XML-bdsdocuments (schema, style sheets,
document), and (iii) cross matching demand andIgupp. designing the software tool.

The software tool is implemented as a prototypeartter to showcase performance and
features of this tool compared to current best tmacthe content of a digitalized sus-
tainability report of Otto (2004), a German mukliamnel retailer, was used. This report was
already available as an XML document. At the hearhe software tool’s ICT architecture
lies Apache Cocoon (2008), a Java-based, modulactsted open source publishing
framework, able to process XML schemas and to toamsand format XML documents. It is
thus suitable to perform single-source cross-megparting. Sustainability reports a la carte
are made possible, prepared by machine procesamiggenerated in an automated manner.
The ICT architecture allows report contents to toeesl, retrieved, edited, updated, controlled
and then output cross-media in a variety of wayse fieason why Apache Cocoon has been
employed lies, among other benefits, in its soptagtd application logic. The modular



components could be arranged in a flexible wayakgigrouped in pipelines where different
reports are then dynamically created on the bdsis anderlying XML-based schema.

Figure 3: Classification of providing target graagoring (Lenz 2003, 212)
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The procedure of using the software tool is like flollowing: First, users decide
whether they may receive a predefined report cpamrding to the information needs
prototypical to a certain target group, or whettiexry may create their own report, exactly
meeting their individual information needs (fig. #he software tool provides a catalogue of
predefined report contents e.g. for investors, austs, employees, media representatives,
suppliers, and non-governmental groups. Further,ctitalogue also covers profiles exactly
meeting the requirements of EMAS and of the GRUglime (GRI 2006), i.e. the de-facto-
standard in sustainability reporting. For exampgleme users such as local authorities are
interested in how the company has met the EMAS ireopents in order to aggregate
environmental impacts for a certain area.

Second, users can fine-tune in a flexible and ¢éasyse manner what contents should
finally be included in their shopping cart (fig. 5)

Third, users can choose different output formats @): HTML to view reports in the
web browser, PDF and Postscript to save and pepurts, and — more important — XML to
process data automatically by machinery. Among rotdspects needed to link the micro-
macro-perspective between single companies andaggregation to a regional level (Seifert
2000; Rathje 2001), it is the progression in IC&atthas now opened the window to better
exchange environmental information among compaaies within the industrial sector. No
less important, the interoperability with publicemgies could be improved.

In contrast to the progression @nd other companies — even the award winning enes
have made the last years, however, current subthipgonline) reporting practice shows
significant room for improvements, particularlyimeractivity and target group tailoring. The
concept and implementation of a software tool wsitlopping cart functionality shed light on
how advanced environmental and sustainability téppas an integral part of EMIS could be
further developed, especially in terms of interattiand target group tailoring.



Figure 4: Software tool for sustainability repodtia la carte
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Figure 5: Fine-tuning the contents in the shopiag, illustration
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Figure 6: Selecting different output formats in #f@pping cart, illustration
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Schritt 3: Ausgabeformj %*‘}‘5;;‘}?" ronsmel e Wi0.0rg| ' yisionStrategy id="visionStrategy’ name="Vision und Strategie’ section="visible">
srobbrianmen i — <vsStatement id="ysStatement’ name="Statement">
Der Otto Konzern wi| Der Otto Konzert <heading>Unser Leitbild</heading>

sonstigen Aufwenduy — <paragraph>
—<text>

Im letzten Schritt legen Sie das|

vorgelegt werden soll,
Alle Unternehmen der Otto Gruppe teilen gemeinsame Wertvorstellungen. Die Otto Gruppe bekennt sich zur

o Das national g Verantwortung gegeniiber ihren Mitarbeiterinnen und Mitarbeitern, dem Allgemeinwohl und der Umwelt.
Der iiberwieqendoT|  * Kinderarbeit Gegensetiges Vertrauen und langfristige Geschéftsheziehungen bilden die Grundlage der internationalen
" HTML Lobmen umd Gobatte] ~ untersagt. Fiir Geschiftstatigkeit des Familienunternehmens, die ausgerichtet ist auf die Zukunftssicherung des Unternehmens,
o medkapltai Zur Fi geltenden Reg den Kunden und auf seine Mitarbeiter. Das Fundament dafiir bilden gesundes wirtschaftliches Wachstum und
XML Mio. Euro, Darin sin| * Die Beschafti angemessene Gewinne, die nicht auf Kosten von Mensch und Natur erzielt werden. Otto hat sich zu einer
¢ PDF Verwendung der W Praktiken der umweltgerechten und sozialvertréglichen Handelsttigkeit verpflichtet, die weder zerstorende Eingriffe in den
-, Einkommen und Ert Lohnen, die di Haushalt der Natur noch menschenunwiirdige Arbeitsbedingungen akzeptiert.
. 1 . Lohnkiirzunge <ftext>
7 M 4 4
(" Postscript 76,7 Mio. Euro entf e e - aon
Done iy e —<P ]
Bericht erstellen o Ar “toxls
.—| Die Arbeitnehn Die Unternehmen der Otto Gruppe arbeiten in einem weltweiten Netzwerk des Wissens und Lernens zusammen.
« Das Recht der <ftext>
Kollektivverhal
l T </paragraph>
. gs glEfolqttkelx — <paragraph>
X <text>Im Einzelnen heiBt das fiir uns: </text>
Done </paragraph>
Done — <list listTitle="Leithild">
—<listltem>
<text>Der Kunde steht im Mittelpunkt. </text>
</listitem>

—<listltem> [5]

Done

5 Examples os using web 2.0 technologies for sustai nability

reporting

The term “web 2.0” (O’Reilly 2007) indicates a reali change on how websites are presented
and used. Up to now, various meanings of web 2.€rged. Despite different meanings, one
aspect seems to be common: Web 2.0 is about nglisetwork effects to improve internet
applications: The more users a system attractsdioig, the better the system becomes. “Web
2.0 is the business revolution in the computer stiqucaused by the move to the internet as
platform, and an attempt to understand the rulessfmcess on that new platform. Chief
among those rules is this: Build applications thatness network effects to get better the
more people use them” (O’'Reilly 2007).

In order to exploit network effects however, itnist sufficient that a website provides
certain functions and features. Moreover, it pafttidy has to attract for and integrate users
into functions. Hence, websites providing contemé-wvay-only is just one part of the story.
Another is to provide feedback mechanisms and dppities for interaction. Only then
network effects matter. Since the incarnation efworld wide web the former pattern is still
the norm, also for the vast majority of sustaingbieporting (online) systems. The network
effects are based upon technological aspects of 2@p often represented in terms of
increasing flexibility due to technologies like AIAAsynchronous JavaScript and XML).
While these are useful in terms of usability, tleg not critical in terms of interactivity,
stakeholder dialogue, target group tailoring, feeib mechanism and participation as
emphasised here. Thus, these ICT-intensive asp#ctereb 2.0 technologies are not
considered in a more detailed manner.

Three examples from current practice may demoresthat usefulness of of web 2.0
technologies, particularly based on network effects

— The internet mail-order company Amazon offers tlssibility to quickly find other
articles relevant to another particular article ebhiis requested: This is done by
examining the articles on offer for similaritiesndther method is to automatically
match users with purchasing profiles (fig. 6). Whetegrating this similarity search
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into the context of sustainability reports thewduld be possible to quickly direct users
to certain report content like a section on watenstimption where similar data or
descriptions can be found. In turn, by means of egaluation and selection it would be
possible to automatically supplement and upgradsieg profiles so that in the course
of increasing use and the number of users incomuggestions contribute towards a
refine the quality of recommendations.

The 2007 KeldaGroup annual report shows some e#fidyts towards user integration.
Beyond just viewing and searching the report’s enptat any time the current section
can be downloaded separately, and even be forwamedfriend. Further feedback
loops are offered as users can submit commentshéocompany. Despite using
straightforward traditional instruments like stardldorms and e-mail notifications,
these attempts could be seen as early movemeotssidering and including users into
the whole reporting process.

Georg Fischer, a famous company has been awardsts fonline reporting system.
The content is clearly arranged in different sewicAll can be separately selected for
later downloads. Recommendations for friends amssipte via a standard web form,
and via e-mail users can send feedback. Furthers usn choose personal preferences
(favourites), i.e. they can define specific webgmgnd RSS (really simple syndication)
for automated updates. The website is an exampleoannew web 2.0 technologies
like RSS could be used to ease access to susiéwaiiormation. Moreover, the
websites attracts users to personalize and shaterto

Figure 6: Network effects on Amazon, illustration
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Figure 7: 2007 KeldaGroup annual report
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Figure 3: Georg Fischer CSR reporting website
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Economy People

3 » GF Piping Systems
Emvironment Active cooperation with the lacal population and the authartties at allits &F Automative
People locations is something to which Georg Fischer attaches great importance. Lt

p E The company supports employees who work for the good of their » GF AgieCharmiles

communities. ts subsiciaries sponsor cultural, sporting and socizl
activities in their communities. Georg Fischer maintains a number of
1 palic foundations, including
® the Iron Library Foundation - the largest private book collection on Sustalnablllty
fron in the world
® the "Clean Water” Foundation for the prometion of worldwide access
to drinking water
® The "Paradies” Foundstion for the preservation of the region's

» COnline Sustainability Report
2007 (HTMLY

ﬂ Short Sustainabilty Report

Sustainabifity ratings colrtryside and buidings and of s cutursl herftage 3008 (PDF) (0.31MB)
Key Figures ® The Homberger Foundation, sst up to give the children of waorks Sustainability Report 2005
-ai Sustsinabilty Report 2005
employees access to training ﬂ BOFY (1.29MB)
Awards e
Asg the company's success depends to a high degree on its employees, » Clean Water projects
GRI Content Index Georg Fischer is committed to promoting a corporate cutture in which Iten Libi
self-reliance, creative will, readiness to take risks, innovative thinking and ¢ ror! _I o
Contact entrepreneurship can prosper, Relevant principles are incorparated in » Iraining Center Paradies
our HR Policy (PDF) and in our Social Responsibilty Policy (PDF), » Archive

Updated September 19, 2007

Using this site means you accept its terms of use | disclaimer | impressum | Rate this website Princip|gs
Copyright @ 2009 Georg Fischer AG. All rights resarved.

ﬂ Georg Fischer Corporate
Balicy (PDF) (1.77MB}

Together, web 2.0 technologies allow users to doentlvan just pull down or retrieve
information accessible on websites. In contrasey tban build on traditional interactive
facilities to provide the world wide web as a cogtmnsive computing platform (tab. 1). This
platform allows users to run software-applicatiensirely through a browser. Users can own
the data on a web 2.0 sites and exercise contesltbat data. These web 2.0 sites may have a
so-called architecture of participation that enegess users to add value to the application as
they use it. This stands in contrast to traditiomabsites, the sort that limited users to viewing
and whose content only the website's administatatd modify. Web 2.0 sites often feature
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a rich, user-friendly interface based on Ajax amdilar client-side interactivity frameworks,

or full client-server application frameworks.

Table 1: Web 2.0 platforms and features for suatality reporting

Web 2.0 platform

Uniform resour ce locator (URL)

Beneficial featuresfor sustainability reporting

Amazon

www.amazon.com

Recommender engine; autonpaddite creation;
user generated favorite lists, comments,
evaluation

Blogger www.blogger.com Enriched content by arsdi®m employees’;
exchange of comments; automated linking of
content; tagging

Craigslist www.craigslist.org Self-regulation ofeusontent by flagging

eBay www.ebay.com Evaluation by users; user-creditmlission
channels

Facebook www.facebook.com Linking users with simierests; creating
interest groups; providing inter-user
communication platforms

Flickr www.flickr.com Geotagging; commenting

Friendster www.friendster.com See FaceBook

Google www.google.com Ranking of features accordingumber and
quality of links*

Hi5 www.hi5.com See FaceBook

ImageShack www.imageshack.us Evaluation of codigtistand commenting

MySpace Www.myspace.com See FaceBook

Orkut www.orkut.com See FaceBook

Photobucket www.photobucket.com Clustering useggooips created by users

The Internet Movie www.imdb.com Evaluation and reviewing by users;gilmifity to

Database suggest improvements and corrections;
recommender engine

Wikipedia www.wikipedia.org Clustering users; (ltel) editing possibilities

Windows Live www.live.com *

Wordpress www.wordpress.com Collaborative editing

Yahoo www.yahoo.com *

YouTube www.youtube.com Per-content-evaluation @mdmenting; tagging;

user defined lists

The sometimes complex and continually evolving tetbgy infrastructure of web 2.0
includes server-software, content-syndication, @gsg-protocols, standards-oriented
browsers with plugins and extensions, and varidienteapplications. The differing, yet
complementary approaches of such elements provate2a0 sites with information-storage,
creation, and dissemination challenges and capabilihat go beyond what users formerly
expected in the environment of the so-called tiawlil web-applications. Web 2.0 typically
include some of the following features and techagjlamong others:

— search (ease of finding information through keywsedrch which makes the platform
valuable)

— links (guide to relevant information. The best pagee the most frequently linked to)

— authoring (opportunity to create constantly updataontent over a platform that is
shifted from being the creation of a few to beihg tonstantly updated, interlinked
work, e.g. wikis and blogs).

- tagging (categorization of content by creating tapat are simple, one-word
descriptions to facilitate searching and avoiddjgire-made categories).

! The functionality of Google and other search ergjizegenerally not disclosed:; it is known in theeaf
Google however that the so-called page rank (vafygosition) of a website is based on network éfféike the
number of websites linking each other. As the ulyitey algorithms of various search engines are not
transparent and publicly available the adaptedifeatcan neither be extracted completely nor sysieatly
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— extensions (automation of some of the work andcepatnatching by using algorithms)
— signals (use of RSS to notify users with any charajeéhe content by sending e-mails).

6 Conclusions

Since its first incarnations more than a decade agmpanies have made considerable
progression in sustainability reporting. As thddimatured and practice develops into a more
sophisticated stage, issues of communication becoimgreater importance. Particularly
interactivity, target group tailoring, and stakete dialogue are of increasing relevance, with
considerable impact for corporate reputation. Adecay to the guidebook on sustainability
communication and stakeholder involvement (WBCSD206), “disclosure is the new
currency of corporate reputation”, especially comioations with external stakeholders.
Companies have to realise that the early “honeynpmosiod” (DTTI et al. 1993, 9) in which
sustainability reports sometimes may have receivedia response, public attention, and
awards just for existing rather than for what wascldsed in them and how it was
communicated is over, definitely.

When improving sustainability reporting, variousns of feedback, interactivity, and —
in a more detailed fashion — the core elementsadjet group tailoring and stakeholder
dialogue may lay at its heart. Tailor-made repddsgdback mechanisms, individualised or
even personalised communication vehicles exactlgtimg users’ heterogeneous needs and
fulfilling different requirements proposed by guides, as well as instruments providing
even one-to one-communication are some of the mwalaific opportunities, companies
could use to improve current practice. Partnershgasticipation, or any other form of
stakeholder involvement, be it communication witterested parties or several possibilities
for feedback and learning their issues and concemdd be applied for building corporate
trust and enhancing companies’ reputation. Theeasing awareness of interactive (online)
communication in general, together with the growdwmand for fine tuned reports, and
closely linked with the rising need in stakeholdemmunications seem to be converging
trends pushing the field towards a more interactustainability reporting approach. All
these efforts can surely be powered through welbeZthologies.

Web 2.0 technologies in particular help to breakmldarriers of information between
companies and stakeholders. The bridge of latest 2@ technologies for reporting with
minor boundaries however has positive and negatipacts on companies. On the one hand,
growing sensitivity in the public for sustainahjliissues linked with increasing demand for
corporate transparency and credibility could inficee companies to think hard about their
way of doing business and thus to provide moreractesity. On the other hand, more and
more critical customers tend to give feedback wtihezy miss companies’ commitment for
environmental and social responsibility. In thisspect, sustainability online reporting
powered through web 2.0 technologies could alsa tEasonable defensive action companies
may take against being stigmatised as insensitivading environmental and social issues.

Moreover, online communities will play an increaggirole in forcing companies to
become more sensitive to sustainability issueseHgeb 2.0 technologies help bringing this
about primarily by facilitating more effective amcnsparent communication (Ahmed and
Hardaker 1999). While the focus of target groupotaig is more on information supply and
of particular relevance when reports are to beiphétl, stakeholder dialogue with feedback
opportunities is understood as an element througtliba whole reporting processes.
Nevertheless, the two core elements of interaciv@ainability reporting are complements.
For that reason, stakeholders’ heterogeneous reeedd be best analysed through ongoing
stakeholder dialogues.
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At present, the internet is already being useddmprting companies and target groups
as the pivotal platform to provide or access infation on environmental, social, and
economic performance and other related issuesgeiy few cases even in a tailor-made
fashion. Its great potential for facilitating stakéder dialogue and its outstanding opportunity
for producing customised communication vehicleanreffective, automated, and cost-saving
manner however, seems to be hardly exploited,Aretanalysis of research and literature in
the field clearly shows that such an approach stasnability reporting is still in a premature
stage.

As the overall aim, the paper attempts to bridge dap between the business-driven
field of sustainability reporting and its differefaicets on the one hand and on the other, the
technology-intensive area of online information teyss, software tools and information
management harnessing for web 2.0 technologiessamdntics. Although research in both
domains is still quite disparate, recent progressdcial web evolution enables an array of
unique capabilities to be employed for closing . In particular semantic technologies,
services, and markup languages like XML (eXtensMbrkup Language, e.g. Glushko and
McGrath, 2005), XBRL (eXtensible Business Reportiggguage, e.g. DiPiazza and Eccles,
2002) and EML (Environmental Markup Language, &mdt and Ginther, 2000) provide
powerful tools, to the benefit of all groups invetl/in or affected by sustainability reporting
(GRI, 2006), be they managers, accountants, emgdpyenembers of the financial
community, customers, suppliers, local authoritiesn-governmental institutions, pressure
groups, or organisations focused on benchmarkatmg and ranking.

References

Ahmed, P.K.; Hardaker, G. (1999): The role of arelcommunities on the internet for sustainable lbgveent
Business Strategy and the Environment 8(1) 75-81.

Andrew, J. (2003): Corporate governance, the enment, and the internet. Electronic Green Journal
19(December). Online: <http://egj.uidaho.edu/eg@b8ifewl.html>, access 2004-04-04.

Apache (2008): Apache Cocoon Project. Online: <Httpcoon.apache.org>, access 2008-03-24.

Arndt, H.-K.; Glunther, O. (Eds.) (2000): Environnte@irmarkup language (EML). First workshop BerlirD®9
Marburg: Metropolis.

Association of Chartered Certified Accountants (A €1998): Making values count: contemporary expece
in social and ethical accounting, auditing, andrépg. London: The Certified Accountants Educadiiofirust.
Association of Chartered Certified Accountants (AJ@2001) Environmental, social and sustainability
reporting on the world wide web: A guide to besiqgtice. London: The Certified Accountants Education
Trust.

Association of Chartered Certified Accountants (A @2004): Towards transparency: Progress on global
sustainability reporting 2004. London: Certifiedodeintants Educational Trust.

Azzone, G.; Brophy, M.; Noci, G.; Welford, R.; YayrW. (1997): A stakeholders’ view of environmental
reporting. Long Range Planning 30(5) 699-709.

Beattie, V.; Pratt, K. (2003): Issues concernindpsased business reporting: An analysis of the viefv
interested parties. The British Accounting Revies23: 155-187.

Benjamin, A. (1998): Prototype plc — the 21st cepnannual report. The Institute of Chartered Acdants in
England & Wales (Ed.). The 21st century annual reparporate governance. London: The Institute of
Chartered Accountants in England & Wales, 12-17.

Brophy, M.; Starkey, R. (1996): Environmental reépay. R. Welford (Ed.). Corporate environmental
management. Systems and strategies. London: Eanths¢7-198.

Business for Social Responsibility (BSR) (2008)viEznmental, social and governance: Moving to magam
investing. www.bsr.org.

Clausen, J.; Loew T, Klaffke K, Raupach M, Schoénh¢2001): The INEM sustainability reporting gie — a
manual on practical and convincing communicatiarféiture-oriented companies. Hamburg: International
Network for Environmental Management (INEM). Ontirdnttp://www.inem.org/free_downloads>, access
2002-03-22.

CSR Europe (2000): Communicating corporate soegonsibility. Brussels (Belgium): CSR Europe.
Danish Commerce and Companies Agency (DCCA) (20@&yple & Profit. A practical guide to corporate
social responsibility. Online: <http://www.eogs.sl28291.asp>, access 2008-09-22.

15



Deloitte Touche Tohmatsu International (DTTI), hmi&tional Institute for Sustainable DevelopmensQ),
SustainAbility Ltd. (1993): Coming clean - corpaa&nvironmental reporting, opening up for sustdaab
development. London (UK): DTTI.

DiPiazza, S.A.; Eccles, R.G. (2002): Building caiqte trust. The future of corporate reporting. N¥éavk:
Wiley.

Ernst & Young, KPMG, PricewaterhouseCoopers, Haiddandag Morgen (1999): The Copenhagen Charter.
A management guide to stakeholder reporting. Copgeit Mandag Morgen.

European Commission (EC) (2002): European SMEsSaruial and Environmental Responsibility. Obserwator
of European SME 2002/No. 4, prepared by KPMG Sp&savices and EIM Business & Policy Research & th
Netherlands in co-operation with European NetwoarkSME Research (ENSR), and Intomart Luxembourg,
Office for official publications of the European @munities.

Fichter, K. (1998): Umweltkommunikation und Wetthersfahigkeit. Wettbewerbstheorien im Lichte
empirischer Ergebnisse zur Umweltberichterstatiuomg Unternehmen [Environmental communication and
competitiveness. Concepts of competition in thbtligf empirical results on corporate environmengglorting].
Marburg: Metropolis.

Futerra Sustainability Communications (2008): Theegwash guide. <www.futerra.co.uk>, access 2008709
Georg Fischer (2007Pnline-Nachhaltigkeitsbericht 2007. http://sustainabilityreport2007.georgfischer.cogi/
bin/show.ssp?companyName=georgfischer&language=a®$neport_id=nb-2008&id=9020, access
2009-03-20.

Global Reporting Initiative (GRI) (2006): Sustaiiléi reporting guidelines. Version 3.0. AmsterdaGRI.
Glushko, R.J.; McGrath, T. (2005): Document engiimee Analyzing and designing documents for busines
informatics and web services. Cambridge, London)(UKT.

Hesse, A. (2007): Sustained added value. Informatfanvestors and analysts for sector-specificst@inable
Development Key Performance Indicators” (SD-KPisjrianagement commentaries in German companies.
Study prepared for Deloitte Touche Tomatsu. Onltidtp://deloitte.com/de>, issued 1/2007, access:
2008-06-21.

Hgjensgard H and Wahlberg A (2004) Campaign rempoiEuropean CSR excellence 2003-2004. Making
stakeholder engagement work The Copenhagen Cemiiérd] [cited 19 Mar 2004] Available from Internet
URL http://www.csrcampaign.org.

Hund, G.; Engel-Cox, J.; Fowler, K. (2004): A commuations guide for sustainable development. How
interested parties become partners. Columbus: IRatte

Institut fur Energie und Umweltforschung (IfEU) stitut fur Markt-Umwelt-Gesellschaft (imug), Institfur
okologische Wirtschaftsforschung (I0W), Oko-InstitR001): Challenger report. Four institutes IfEtdug,
IOW, Oko-Institut. Berlin, IfEU. Online: <http://ww.ifeu.de/allgemein/pdf/Challenger-Report-Final pdf
access: 2002-09-18.

Interbrand (2008): Best global brands 2008. Crgadimd managing brand value. Online:
<http://www.interbrands.com>, access: 2008-09-29.

International Organization for Standardization (}SISO 14000 essentials. http://www.iso.
orgl/iso/iso_14000_essentials, access: 2008-02-19.

Isenmann, R. (2004): Internet-based sustainalvéipprting. International Journal of Environment and
Sustainable Development 3(2): 145-167.

Isenmann, R. (2005): Corporate sustainability repgr a case for the internet. Hilty L.M.; SeifeftK.;
Treibert, R. (Eds.). Information systems for susdb@ie development. Hershey: Idea Group, 164-212.
Isenmann, R.; Bey, C.; Welter, M. (2007): Onlinpaging for sustainability issues. Business Stratand the
Environment 16(7): 487-501.

Isenmann, R.; Kim, K. (2006): Interactive sustaifipbreporting — developing towards more targebp
tailoring and stakeholder dialogue. SchalteggerB8nnett, M.; Rikhardsson, P. (Eds.). Sustaingbili
accounting and reporting. Amsterdam: Kluwer, 538-55

Isenmann, R.; Lenz, C. (2001): Customized corpceatéronmental reporting by internet-based pusk-@url-
technologies. Eco-Management and Auditing 8(2):-100.

Isenmann, R.; Lenz, C. (2002): Internet use fopomate environmental reporting: Current challenges
technical benefits — practical guidance. Busindss&yy and the Environment 11(3): 181-202.

Isenmann, R.; Marx Gémez, J. (2004): How to prowdstomized environmental reports properly. Scharl
(Ed.). Environmental online communication. Lond8pringer, 173-182.

Isenmann, R.; Marx Gémez, J. (Eds.) (2008): Intdnaerte Nachhaltigkeitsberichterstattung.
MalRgeschneiderte Stakeholder-Kommunikation mitlitefnet-based sustainability reporting. Tailored
stakeholder communication with IT] Berlin (Germarigyich Schmidt.

Jensen, R.E.; Xiao, J.Z. (2001): Customized fir@reiporting, networked databases, and distribfifeed
sharing. Accounting Horizons 15(3): 209-222.

16



Jones, K.; Walton, J. (1999): Internet-based emvirental reporting. Key components in Bennett M dathes
P Sustainable measures. Evaluation and reportisgwifonmental and social performance. Sheffield:
Greenleaf, 412-425.

Kolk, A. (2004): A decade of sustainability repagi developments and significance Internationatdalof
Environment and Sustainable Development 3(1): 51-64

KPMG (2000): Beyond the numbers: How leading orgatidns are linking values with value to gain
competitive advantage. KPMG'’s Assurance & AdvisBeyrvices Center (AASC), KPMG.

KPMG (2008): International survey of corporate ksgbility reporting 2008. Amstelveen: KPMG
Sustainability Services.

Larsen, L.B. (2000): Strategic implication of emrimental reporting. Corporate Environmental Stnatg@):
276-287.

Lenz, C. (2003): Empféngerorientierte Unternehmensgkunikation — Einsatz der Internet-Technologie am
Beispiel der Umweltberichterstattung [Customisedirammental communication — use of internet illastd
through corporate environmental reporting]. Kolal.E

Line, M.; Hawley, H.; Krut, R. (2002): The developnt of global environmental and social reportingrfidrate
Environmental Strategy 9(1): 69-78.

Lodhia, S. (2004): Corporate environmental repgrtimedia: A case for the world wide web. ElectroBieen
Journal, 20 (spring). Online: <http://egj.lib.uidaddu/egj20/lodhial.html>, access 2004-11-23.

Marshall, S.R.; Brown, D. (2003): Corporate envirantal reporting: What's in a metric? Businesst8gw
and the Environment 12(2): 87-106.

Mesterharm, M. (2001): Integrierte Umweltkommunikatvon Unternehmen. Theoretische Grundlagen und
empirische Analyse der Umweltkomunikation am Bessgder Automobilindustrie [Integrated environmental
communication at corporate level. Conceptual fotindaand empirical analysis, illustrated by thecswbtive
sector]. Marburg Metropolis.

O’Reilly, T. (2007): http://radar.oreilly.com/arakis/2006/12/web-20-compact-definition-tryi.htmlcass
2009-03-23.

02, Corporate responsibility report 2006. http:/fma?2.com/cr/resource2006/personalisedreportingasiess
2008-02-19.

OECD (1999) Environmental communication. Applyirgramunication tools towards sustainable development
Working paper of the working party on developmesteration and environment Paris, OECD.

Raar, J. (2002): Environmental initiatives: Towantisle-bottom line reporting. Corporate Communicas
7(3): 169-183.

Rathje, B., Der Mikro-Makro-Link in der Umweltbehterstattung. Moglichkeiten und Grenzen der
Verkniupfung einzel- und gesamtwirtschaftlicher Urtherichterstattungssysteme. Dissertation Thesis
Universitat Kassel, 2001

Rikhardsson, P.; Andersen, A.J.R.; Bang, H. (2@&tainability reporting on the internet. A studyhe
Global Fortune 500. Greener Management Internalti@@: 57-75.

Scott, P.; Jackson, R. (2002): Environmental, $@eid sustainability reporting on the web. Bestficas.
Corporate Environmental Strategy 9(2): 193-202.

Seifert, E.K., Mikro-Makro-Link (MML), Informationsysteme fiir das Umweltmanagement. Das
Referenzmodell ECO-Integral, Krcmar, H. et al. Mi@s: Oldenbourg, 235-284, 2000.

Shepherd, K.; Abkowitz, M.; Cohen, M.A. (2001): @ corporate environmental reporting: Improve meanis
innovation to enhance stakeholder value. Corpdtatéronmental Strategy 8(4): 307-315.

Spencer-Cooke, A. (1995): Engaging stakeholders:rixt challenge in corporate environmental repgrti
IOW/VOW-Informationsdienst 10(3-4): 4-5.

Stratos Inc. (2003): Building confidence. Corporsiistainability reporting in Canada. Ottawa: Ssanline:
<http://www.stratos-sts.com/sts_files/BC%20BuilditZg0Confidence.pdf>, access 2003-09-18.

Sipke, D.; Marx Gomez, J.; Isenmann, R. (2009). R/6kdriven sustainabilty reportin§ocial web evolution.
Integrating semantic applications and web 2.0 technologies. M.D. Lytras; P.O. de Pablos (Eds.), Hershey, New
York: IGI Global 2009, 31-41.

Teo, H.-H.; Oh, L.B.; Liu C, Wei, K.K. (2003): Amwpirical study of the effects of interactivity oretwuser
attitude. International Journal of Human-Computeid&s 58(3): 281-305.

Unerman, J.; Bennett, M. (2004): Increased stakksnalialogue and the internet: Towards greateraratp
accountability or reinforcing capitalist hegemomy&ounting, Organziations and Society 29(7): 68%-70
United Nations Environment Programme Industry andienment (UNEP), SustainAbility (1994): Company
environmental reporting. A measure of the progoédsisiness & industry towards sustainable devekgm
Technical report 24. Paris: UNEP.

Visser, W. (2002): Sustainability reporting in Soudtfrica. Corporate Environmental Strategy 9(1):88
Waddock, S. (2008): Building a new institutiondrastructure for corporate re-sponsibility. Acadeatfiy
Management Perspective 22(3): 87-108.

17



World Business Council for Sustainable Developnf@#BCSD) (2002): Communications and stakeholder

involvement guidebook for cement facilities. Repgunépared by the Battelle Memorial Institute (Oraoy
Environmental Resources Management (London). Online

<http://www.wbcsdcement.org/pdf/final_reportl_2pdiccess 2003-09-18.

World Business Council for Sustainable Developnf@#iBCSD) (2003) Sustainable development reporting.
Striking the balance Geneva, WBCSD.

18



