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Abstract. Information technology has transformed our way of life during the last decades.
With Internet available to the masses, e-business, e-commerce, e-government, e-mail, e-
education, and all the other e-something have popped up. What was once done with pen
and paper, with a phone call, or by actually meeting people are now done over the
Internet via e-services. During these same decades an awareness of the immense impact
human activities have on the planet we live on has resulted in numerous initiatives in the
struggle for a more sustainable world. E-services do have an impact on sustainability, and
the methods used to model and develop e-services should be able to ensure the
deployment of sustainable e-services. This paper explores why sustainability should be
taken into account in the development of e-services.

Introduction

If we browse the Internet we will find companiesjueational institutions,
governments, special interest groups, entertainnyentname it and its there. All
of them are offering some service or another, ndeia simple one as a text to
spread information, or as sophisticated parts af-basiness system to provide a
sales channel for your convenience. Along sidelernet revolution we have
seen an accelerating downward spiral of environadeartd sustainability impact.
This is not to say that services offered over titerhet are to blame, but they do
have an impact.

It is acknowledged that e-business and e-commersea lsustainability impact,
both positive and negative. A review of the reseanc the environmental impact
of e-business and information and communicatiohrtetogy (ICT) made by Yi
and Thomas gives a good overview of the reseamthhtéis been done during the



last ten years in this field (Yi & Thomas, 2007heldominant concern in the
research presented is the environmental impadbeasesult of using e-business
and ICT solutions, such as energy consumption,spram, and the computer
industry. Some research has also been done owyife assessment and other
methods to assess environmental impact from e-essigid.).

In this paper | will look at reasons for taking t&iisability into account when
dealing with e-services. Yi and Thomas (2007) hstvewn that the predominant
research concern is with the resulting effects-bliginess, not with the e-services
that fuels e-business. Since the main focus is hen @conomic effect of e-
business, very little research has been done regahdw to make the e-services
sustainable and providing methods to aid develofgersach this goal. In fact, |
have failed to find any research with this goaleThst two parts of this paper
will explain the two concepts of sustainability aeeservices, followed by a
discussion high lightening the relation betweermises and sustainability.

Sustainability

In the scope of this paper sustainability referstiie notion stated by the
Brundtland Commission that defines sustainabilgydevelopment that “meets
the needs of the present without compromising Hiktyaof future generations to
meet their own needs.” (United Nations, 1987). Thie of thought is the
backbone of sustainable development and a greabti@srk has been put into
efforts to live up to this goal. The best knowntloése initiatives are the Agenda
21 programme run by the United Nations (United dlati 1992).

The Agenda 21 programme was revealed at the UNiggihns Conference on
Environment and Development, also known as Earthr8ity in Rio de Janeiro
1992. This programme is divided into four secti@mwvering pressing issues
regarding; social and economic dimensions, consiervaand management of
resources for development, strengthening the rblaajor groups, and means of
implementation ipid.). The progress on implementing Agenda 21 was wade
at the United Nations Earth Summit+5, in New Y0891, five years after the
Rio de Janeiro conference, thus the +5. As a resfuthe conference it was
recognised that even though positive results had behieved related to the goals
of Agenda 21 the situation was actually worse i@7L¢han it had been in 1992
(United Nations, 1997). At the Johannesburg Sunim#®002, marking ten years
since the adoption of Agenda 21, the United Natiomse again stated that they
should commit to the Agenda 21 program. As forgbestions at hand they once
again drew the conclusion that even though progness made, the downward
trend was still worsening (United Nations, 2002).

In practice sustainability refers to the effortsx@himising the negative effects
regarding economical, environmental and social chpéan activity ibid.), may
it be by a production company, service providegoaernmental body etc. This
implies that there is a way of measuring sustalitpbHowever, far from all the
factors that are taken into account are possiblexpress in exact figures.
Furthermore the benchmark is not necessarily theedaom case to case. Actors



and businesses have different kinds of impact astaswability, thus different
indicators come into play. There are also lawsragdlations that have an impact
on the benchmark for good sustainability perforneanc

The term sustainability analysis was introduced in 1992 by Barry Dalal-
Clayton to broaden the scope of the Environmentglact Assessment (EIA)
procedures to include all the facets of sustaiitglaind thereby creating a tool
more in line with the content of Agenda 21  (Ddldhyton, 1993). EIA is
defined by the International Association for ImpAssessment as “The process
of identifying, predicting, evaluating and mitigagi the biophysical, social, and
other relevant effects of development proposalerpio major decisions being
taken and commitments matdé@AIA & IEA, 1999). The development of EIA is
a direct result of the The National Environmentali¢y Act of 1969 as it became
the United States environmental law the first ofuky 1970 (The National
Environmental Policy Act of 1969 (1970). Pub. L-290, 42 U.S.C. 4321-4347)
with the purpose:

“To declare a national policy which will encourgg®ductive and enjoyable harmony between
man and his environment; to promote efforts whidh prevent or eliminate damage to the

environment and biosphere and stimulate the heattth welfare of man; to enrich the

understanding of the ecological systems and natesalurces important to the Nation; and to
establish a Council on Environmental Qualityliid.)

Sustainability analysis focus on a set of indicathiat are simple and practical
to measure thus providing a tool for trend and ich@aalysis of a project. Dalal-
Clayton (1993) presents a few indicators in hisclrtthat reflects the type of
indicators that he saw as relevant examples spgrthia three main areas of
sustainability; economical, environmental and domdicators. The indicators
has since been more refined as well as given nophasis to social aspects.

There are different approaches to how a sustaitalahalysis could be
realised as well as what to do with the result.féxsthis paper the guidelines
developed by the Global Reporting InitiativeGRI) will act as the template to
answer both these questions. The main reasonifochbice is that GRI are a non
profit organisation that targets every corner & thobe represented by a wide
range of stakeholders. This implies that their oétis generic in the sense that it
doesn’t favour any particular organisation or tle@lg of any specific political or
national entity, although regulations that are sséd upon an organisation have
to be taken into account. Furthermore, the undeglyhilosophy as stated by the
Brundtland Commission, and the types of indicatbet are used are roughly the
same independent of source.

In the case with GRI the sustainability analysis used to facilitate a
sustainability reporting framework where organisiasi can set up a benchmark to
their performance against norms, rules, self imgostandards etc. The
benchmark can then be used to compare sustaigahgftects over time and
thereby identify areas that need extra attention t@r demonstrate their
commitment to sustainable development.

1 www.globalreporting.org



As mentioned earlier the indicators represent giffe aspects of economical,
environmental and social impact. These are in tliuded into subcategories
containing the specific indicators used to meagpedormance in comparison
with different goals and earlier results. The perfance indicators issued by GRI
in their G3 guidelines (GRI, 2006) are divided ist® categories; Environmental,
Human Rights, Labor Practices and Decent Work,edpdProduct Responsibility
and Economic. Of the total sum of 79 indicatorsa#®labelled as core indicators
identified to be of most interest to the stakehddand the remaining 30 are
considered additional indicators that representrgimg practice or are deemed as
less relevant for the majority of stakeholders.

The indicators represented in the six sustaingliittegories are diverse and
they broaden the focus from the core activitiegmforganisation to encompass
local, national and global effects caused by traerations. Environmental
indicators are those that typically deal with egidal aspects such as energy
consumption, impacts of products and services, ieosity and emissions.
Human Rights focus on indicators concerning disigration, child labour and
human rights actions taken. Labor Practice and Be¥éork indicators are
associated with employment situation, salary ré@ween men and women,
hours of training per year and employee, rate jofies and work related fatalities
and equal opportunities. Society covers indicatorsneasuring the interaction
between the organisation and its social contextiticg community interaction,
corruption issues and public policies. Product Raspbility is indicators that
refer to life cycle responsibilities, customer sfttion, product and service
information, marketing communications and compleangvith laws and
regulations. And lastly Economic indicators thatasu@res direct economic values
generated, risks and opportunities for activitiaesed by climate change, market
presence and indirect economic impact.

E-services

The term e-service is used to describe the phenomemere services are made
available by an information system. An e-servicecksmracterised by being
delivered via Internet; being web-based not reqgiriperson to person
communication but still interactive in nature, a$ an information service
providing quality by better information and conteand lastly the facilitation for
self-service where the user effectively does wasvipusly done by the service
provider (Rowely, 2006). As a result of this, alesgery conceivable web-based
implementation, where a customer/user can inteviébta provider of any goods
or service, are considered an e-service by someone.

Arguably the lack of clear cut definition amonghke tusers of the term e-
service is bothersome. But there is an historisagedor the diverse view. The
term e-services was introduced to describe the tBmmgntary function needed to
strengthen e-commerce and e-business (De RuytdzeWe Kleijnen, 2001).
E-commerce has since been defined as “The procedsuying, selling, or
exchanging products, services, and informationceimputer networks.” (King &



Turban, 2003). E-business is then considered ta leoader definition of e-
commerce including servicing customers, collaboretj and electronic
transactionsibid.). In both the narrower term e-commerce and irbtioader term
e-business the concept of service is used andtiieismplementations to cater
these service needs that are termed e-servicese 8iservices are derived from
the earlier concepts it is not difficult to undarsd the confusion about what
should be called an e-service and what should not.

From an e-service provider's perspective an e-seris just one of many
systems to fulfil business goals. Other systemslsdeath order handling,
procurement, shipping, customer support as welhaslware aspects such as
networks etc., and all of these different systemsdnto be closely integrated to
achieve a successful online company (Cox & Dal€120In this multitude of
different system components, the parts that de#th wustomer relations are
usually referred to as Customer Relationship Mamege, and are largely
relaying on e-services when conducted in a webebase/ironment. In this
perspective e-services will be related to all paftshe system where customer
relations have a role to fill. This role may ranigem pure services such as
providing information to a part of e-commerce wille aim to sell goods (Voss,
2003).

It has become increasingly important for businesaed thereby e-business, to
look at the life cycle cost of products and sersickife cycle cost is the
measurement of the combined cost in economicalstetaning the total lifespan
of a product from the time it is conceived untilist faced out and no longer
supported. This cost includes all costs associatgkd the product even less
obvious ones such as environmental impact and sidgBunk, 2004; Barringer,
2003). The product may be tangible or non tangibleature. Since many of the
costs by the nature of business to customer rektioill be related to the
customers, e-services will play a role for e-bussnim their effort to estimate life
cycle cost. And according to Dunk the profilingafstomers is in itself one of
the reasons for a business to use life cycle apstintheir organisation (Dunk,
2004).

Both life cycle cost and sustainability reportimg ased as prognostic tools to
plan for the future as well as performance indicato validate the success of an
activity. They are not dependent on each other thay should be able to
complement each other, and life cycle cost estonmaéilready includes certain
aspects of sustainability assessments.

Discussion

It is obvious that e-services play an importantt pas a mediator in the
information flow between users and different padb business systems.
Furthermore, e-services support the activities f agtor's presence on the
Internet, as well as the actor’s internal actigitidn actor in this case may be a
company, organisation, institution, government art ghere of, etc. One of the
characteristics of services, and this should hole for e-services, is that it is



non-material in nature. This however is not the sa@® saying that the use of e-
services doesn't play a role in activities thatdhawery material result.

Dimensions of e-services

As a reference to the degree of digitalization @abenmercial activity Whinston,
Stahl and Choi (1997) made a diagram (Figure 1. diheension of electronic
commerce) to show where on the scale from traditicmommerce too pure
electronic commerce an actor would be found. Thegcdbe the market as
composed of three components; agents that intesigictthe market, products on
the market, and processes where agents interaegards to the products on the
market. Each of these three components can ber @lttysical or digital. Physical
are defined as activities taking place offline swh buying a car at a car
dealership. The person buying car is a physicaltagjee car is a physical product,
and the transaction is a physical process betweerphysical agents, the buyer
and the car salesperson. Digital on the other ramedactivities taking place
online such as searching the web which is done bigial agent, the person
doing the search. The execution of the searchdigital process, and the search
result is a digital product.

Figure 1. The dimension of electronic commerce, iation, Sthal & Choi, 1997).

An e-service is by nature a digital process dondigital agents. The product
can be digital or physical depending on type ofiisetr An e-service that has all



three dimensions in the diagram above classifiedigital would be considered a
pure e-service. In analog with the naming conventibWhinston, Stahl and Choi
e-services that have more physical aspects arédeved partial e-services. Worth
to notice is that even if the e-service is puretytdl it may trigger other activities
that are not.

Pure e-service

Pure e-services, such as a search engine on #radnhtwill still involve goods
changing hands at some level. Of course, from ap&spective a search engine
is perceived as a pure service. On the other sidiheo fence, the e-service
providers, the life cycle cost of the e-service hasubstantial material impact
caused by the operation. Godylfer example, act as a pure e-service providing a
search engine as the core service. They have aselaped a lot of other
services; such as Gmail as an e-mail service, @o0glendar as a personal time
management service, Google scholar as a speciaéesmdh engine for academic
publications and articles, Google maps that is raice that allows for place
searches and exploration, and the list could goAdinof these are examples of
pure e-services, but they still have a life cyadst@and sustainability impact.

Partial e-service

As we move along the scale from pure e-servicessdcommerce where goods
are changing hands, the clear cut non-materialgstppf services becomes more
blurred. The reason is, and it becomes obvious Wd@king at the characteristics
of e-services, that even though the e-servicesnarematerial, its function is
often as support for very tangible activities. Thax®n though the deliverables
facilitated by an e-service is non-material, itp@artive nature often triggers
other actions that are not.

A company that could be considered to be on th@sippside of the e-service
to e-commerce scale in regards to Google is Amapom. Googles main
commodity is information and their e-services aié tailored to provide
accessibility to information. Amazon.com uses e4ses in a supportive manner
to provide information regarding products, but gjoal is to sell goods. Naturally
one of these supportive e-services is search fumadity, which is a function that
is more or less taken for granted by the usersipsarious e-business.

Amazon.com has also a lot of other functionalittessupport the user in
searching and information retrieval amongst theadpcts. These could all be
considered information gathering e-services, billtis purpose is to guide the
user to finalise the buy. An important e-service Amazon.com is tailored
towards user involvement. This allows the usercdmment and review the
products as well as grade and comment what otlers Uve contributed with.

2 www.google.com

3 www.amazon.com



For the user, and Amazon.com, this creates a wedlihformation about the
products. From a consumer point of view this is @d thing, and for
Amazon.com as well, since it will hopefully draw radusiness their way. Some
aspects of life cycle cost and sustainability imipaanore obvious in the case of
Amazon.com. The reliance on manufacturing of thedpcts they sell and the
need for transportation of purchased goods toutk&mer is easy to conclude.

In the case with Amazon.com, it is easy to recagiiist the use of e-services
as an end result will have sustainability impant] that they have a responsibility
for how this sustainability impact will manifessdf. This responsibility is not
always as evident. If a company provides a serthe¢ act as a meeting place
between different users there is a higher degremwiplexity in how to express
life cycle cost and sustainability issues. An e#ser as that provided by eBhis
in a sense a pure e-service. It is a trading plabere people can meet to
exchange goods, but eBay itself doesn’t providegineds. Ebay just provides a
place where sellers and buyers can communicateder ¢o do business. This in
itself is a pure e-service. Never the less, itgeig a lot of actions that has
sustainability impact, mainly in the form of tramspto deliver the goods between
the users.

In all the examples above the use of e-serviceth@éne own right or as a
mediator, triggers actions that have an impactfercicle cost and sustainability
impact. This means that when a life cycle cost aggh is taken into account
there will be a multitude of effects to consideremhdeveloping an e-service.
Both are connected to, and caused by, the differentities that are related to the
e-service during its entire life span. The majodfythese life cycle costs are of
course no different from any other software develept endeavour. However,
when deployed, the use of an e-service will triggetions that will have an
impact on the life cycle cost of the e-servicelitdaut in many cases also the life
cycle cost for other services and products, sirsereices often act as support for
such activities.

Further work

How to relate to sustainability impact caused I®geprices during its life cycle
is certainly an area for further research, as & leed for research on the
complexity related to the effects triggered by tise of e-services. The later is in
many ways a precursor for sustainability impact Iy since it will be
impossible to assess impact without the knowledy¢he total scope of the
activities affected by the e-service. Sustaingbilihpact in itself is at least
measurable in accordance with the variables prapdse GRI and similar
initiatives. The question at hand becomes howke these variables into account
when modelling the e-service itself.

This paper has only touched the surface when itesomo the issues of
sustainability in relation to e-services and thare many avenues for further
work. A logical starting point would be an in degthalysis of traditional system

4 www.ebay.com



engineering methods as these are often utiliseetservice development. This
should be followed by an investigating of to whidbgree system engineering
methods support e-service modelling as a concefis awn, thus providing e-

service modelling as a method for defining the iserto be realised by means of
system engineering paradigms. And finally, the gealto explore methods for

sustainable e-service modelling.
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