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Abstract: Several studies have proven that information technology (IT) can improve enterprises’
performance. The effective and efficient management of enterprise resources has for long been the role of
enterprise resource planning (ERP) systems. Whereas traditional ERP systems focused on the optimization
of financial resources and assets, the manifold challenges of a sustainable development necessitate
broadening that view. Business applications need to provide informational transparency on all kinds of
financial, environmental and social indicators, both within the enterprise and along the value chain; they
need to support business processes and enable the measuring, tracking and reporting of sustainability
performance, as well as the compliance with legal regulations, all implying substantial potential for
improving corporate sustainability. However, the understanding of the potential of IT for corporate
sustainability poses an interesting and valuable research topic. Drawing on previous works of Luftman,
Melville et al. and Dao et al., we propose a conceptual model for the sustainability value of IT. We will
summarize the main aspects of the recent discussion around the capabilities of IT and, then, illustrate with
best-practice examples how these capabilities can be utilized for improved sustainability performance in a
corporate setting. The paper concentrates on the second order effects of IT, like process improvements or
substitution effects, which have also been described as “green through IT”.
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1. Introduction: Technology and Its Effect on Environmental Sustainability

The question to be addressed in this paper, how information technology (IT) effects (corporate) sustainability,
is a special case of the broader question of to what extent technology can promote sustainability. Without a
doubt, technology plays an ambiguous role for environmental sustainability. On the one hand, technological
progress is often accompanied by efficiency gains, which enable value creation with less consumption of natural
resources. In other words, technology can help with increasing eco-efficiency, which is the ratio between
economic and environmental performance, or, more concretely, between (product or service) value added and
environmental impact added by that activity (cf. [1,2,3]). On the other hand, this environmentally beneficial
effect of efficiency gains has often been over-compensated by changes in behavior and consumption patterns
(the “rebound effect”). The fuel mileage of cars, for instance, has only slightly increased in the last five decades.
To be sure, today’s cars use fuel much more efficiently than their predecessors. At the same time, however, they
are much heavier, their engines much stronger and several new facilities, which used to be luxury, are standard
today. “Yesterday’s luxuries are today’s necessities”, as Ian Barbour once summarized this [4] (p. 14). Similarly,
the “paperless office”, which was anticipated to occur with the rise of PCs, has not yet occurred (cf. [5]); on the
contrary, paper consumption peaked during the decades of rapid PC growth and is almost 30% higher today than
1990, as indicated by data for Germany [6]. Further examples are described by Berg [7] (pp. 167–169).

Apparently, economic efficiencies and benefits have often been achieved at the expense of the environment.
This does not disqualify, however, efficiency improvements as such. Under the assumption that everything else
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(1)

(2)

(3)

is kept the same, a more efficient usage of natural resources is more sustainable than an inefficient one.
Unfortunately, the assumption that everything can be kept the same is not realistic in any real economy.
Efficiency gains on a corporate (i.e., on a microeconomic) level will often increase production volume and,
thereby, the total consumption of natural resources or reduce the price of the product and, thereby, stimulate
additional consumption on the consumer side.

In order to address rebound effects and to promote an overall sustainable development, it will therefore be
important that the regulatory framework counter-balances rebound effects. Ernst von Weizsäcker, for instance,
proposed a gradually growing eco-tax, which rises with the same degree as the efficiency gains [8]. Since
consumers would see more or less constant prices, there would be no incentive any more for additional
consumption.

However, in this paper, we will concentrate on the corporate perspective and leave out regulatory measures or
consumer behavior. Yet, we acknowledge that a sustainable development will require concerted action of all
major societal players: governments, consumers, civil society and business. No one can resolve the issues alone,
but every actor needs to start in their own domain. Our working hypothesis is that IT as a special technology
does have the potential to contribute to more sustainability, since it allows one to achieve economic and
environmental gains at the same time. Paul Ekins, concluding a study about the relationship between economic
growth and environmental sustainability, states: “There are technologies which can improve both economic and
environmental performance … Such technologies provide evidence that economic and environmental gains can
be simultaneously achieved…” [9] (p. 318).

The authors consider IT such a technology, and we will explore some of its potential for corporate
sustainability in the following. We understand corporate sustainability as the enterprises’ response to the
challenges of a sustainable development, i.e., keeping (or even increasing) the profitability and delivering value
to the customers by reducing the environmental and social footprint of its operations and products. Although we
focus on the corporate level, we are aware that more sustainable operation and production on the microeconomic
level does not necessarily imply a more sustainable society in general.

The restriction to the corporate actor coincides with the focus on the so-called secondary effects of IT, i.e.,
effects that result from process changes and substitutions that were made possible by IT (cf. [5,10]). The rebound
effect mentioned above would be a third order effect of IT, insofar as it describes changes in lifestyles and
consumption patterns that are, in turn, an effect of IT. First order effects, which are classical “green IT” [11]
topics, such as the energy consumption of IT itself, are similarly blinded out in this paper. We think that we can
legitimately do so, since it is the primary business (industry) that drives efficiency improvements, whereas
regulatory changes or alternative consumer behavior rest with other actors. Ekins concludes his abovementioned
study by illustrating three different types of change that are needed for a more sustainable development.

“In conclusion, then, the path to environmental sustainability may require three possible types of
change to current patterns of production and consumption:

satisfying present wants with technologies of vastly improved environmental performance;

changing present wants, so that the overall package of desired goods and services is far less
environmental damaging than at present;

constraining present wants where they relate to environmentally damaging goods and
services, the production of consumption of which are not amenable to environmental
improvement…

As has been seen in this book, not only are economic growth and environmental sustainability
theoretically compatible, but there is also a good chance that the technologies required
simultaneously to increase value-added and reduce environmental impacts could, over the next five
decades, become available and economically viable”.

([9], p. 324)

In the following, we will show that IT has this potential to increase both economic and environmental
performance.

2. IT as Driver of Business Value and Corporate Sustainability

No business can do without information technology (IT) today, be it large multinationals, medium-sized
companies or small enterprises. They all use information and communication technologies (ICT) for
communicating with customers (via email, fax or letters written with the support of office IT), for financial
accounting and controlling, for personnel accounting or almost any other business process conceivable. Even
more so, there is a positive relationship between IT investments, economic productivity and business value, as
the IT business value research has proven: several studies have demonstrated that IT can contribute to the
generation of business value and company performance [12,13,14,15]. Enterprise systems, foremost systems for
enterprise resource planning (ERP), allow for substantial performance increases, for instance by automating
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previously manual processes. IT can result in increased efficiency and operational and strategic benefits (cf.
[16,17,18]). Aral et al. [12] even argue that initial investments in IT drive performance gains, which, in turn,
encourage further investments (“virtuous cycle”).

Moreover, the impact of IT on the sustainability performance of corporations, as well as that of industry
sectors and entire economies has been widely investigated [19,20,21,22]. The so-called “first order effects” (cf.
[5,10]) focus on the environmental effect of IT itself, leading to the concept of “green IT” (cf. [11,23]). However,
“research on the sustainability value of IT needs to go beyond “green” IT initiatives … to the contribution of IT
in a broader sustainability framework”, as Dao et al. ([24], p. 76) argue. Along this agenda, our research will
show the potential contributions of different capabilities of IT to increase corporate sustainability.

The performance increases, which IT enables, have the potential to optimize the use of enterprise resources of
all kinds, i.e., not only monetary ones, but also natural resources, waste streams and others. Furthermore, IT has
the potential to promote eco-innovation in industries, like transportation and smart logistics, energy distribution
and buildings, thus enabling greater energy and environmental efficiency [10,21,22,24,25,26,27]. For instance,
the Global e-Sustainability Initiative (GeSI) found that solutions enabled by ICT offer the potential to reduce
greenhouse gas (GHG) emissions by 16.5% by 2020. ICT-enabled solutions address climate change and also
present an opportunity to drive sustainable growth with the potential to create 29.5 million jobs worldwide and
to yield USD 1.9 trillion in savings for consumers and business [20].

However, although ICT “have a great potential to support sustainable development” [10], there are also
negative second order effects to be observed, e.g., through incomplete substitution. The expectations regarding
the “paperless office” named above did not materialize (cf. [5]). (Berkhout and Hertin consider this a second
order effect. We would rather see this as a result from changing work patterns and, therefore, a third order
effect). Moreover, there are several studies exploring the rebound effects of ICT [23,28,29,30,31].

To be sure, the recent GeSI analysis concludes that the overall potential of the role of IT would be positive:
“the estimated ICT-abatement potential of 9.1 GtCO e ... is seven times the size of the sector’s direct emissions”
([20], p. 11).

The current paper, however, does not aim at an overall judgment about the impact of IT, since it concentrates
on the sustainability potential of IT for corporate sustainability and value creation. Here, IT provides great
opportunities for corporate sustainability. Especially, globally operating corporations are seeing increasing need
for informational transparency, on the one hand, and for regulatory compliance, on the other; both impossible to
achieve without the support from IT.

Insight into performance indicators, into supply availabilities, pricing conditions, logistics processes and
market demand is needed for management decisions in ever faster operating environments. At the same time,
there is increasing need for information about the supply chain, mostly the weakest element in the informational
landscape of companies. Recent scandals in the apparel industry (e.g., labor conditions in Bangladesh), product
recalls in consumer products, the automotive or food industry or price dumping practices for wages in logistics
companies have made consumers alert about the social responsibility of corporations.

In light of the multitude of local, regional and global requirements with tightening conditions for
environmental protection, foreign trade or social and labor standards and ever more densely woven supplier
networks, an incident of non-compliance somewhere in the supply chain is quite likely to occur at some point.
Such an incident of non-compliance, in turn, can have a devastating effect, given the high public sensitivity for
violations of environmental, social or labor standards and the rapid spread of information in a globally-
networked society.

Furthermore, it is not only the global brands for which such incidents matter. To be sure, the global brands are
often among the first to take action, if the consumer links bad press to their brand. From these global brands,
however, the pressure for more sustainable operations and production will “trickle up” the tiers of the entire
value chain, up to the sourcing of raw materials.

At the World Economic Forum in Davos, 2011, several large multinationals, like Walmart, Coca-Cola and
Nestlé, announced building a partnership to improve food security, environmental sustainability and economic
opportunity around the world. Marc Engel, Chief Procurement Officer at Unilever, considered this partnership,
which Unilever joined 2013, “a significant mission”, which is not less than “transforming global supply chains
together” [32].

If a company like Walmart introduces a mandatory sustainability program for their suppliers, this will affect
up to 100,000 companies in the first tier alone [33]. We see the large multinationals, therefore, as important
starting points to consider the effects of ICT on corporate sustainability, and we will therefore concentrate on
them in the remainder of this paper.

3. Conceptual Model: The Sustainability Value of Information Technology

So far, we have argued that technology can have a positive effect on sustainability, that IT is a candidate for
such a technology and that IT is a driver for corporate sustainability. We will now propose a conceptual model
that builds on the different capabilities of IT, which help to increase the economic and environmental, and even
social, performance of the corporation. We illustrate important aspects of this conceptual model by case studies
in the next section.
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Figure 1. Conceptual model for the sustainability value of IT.
Click here to enlarge figure

Luftman [34] has proposed a value management framework, in which IT functions as an enabler for business
processes, which, in turn, result in a certain business outcome [34] (p. 93). In alignment with other models of IT
business value [35] and Dao’s “theoretical research model” [24], we propose the conceptual model below for the
sustainability value of IT. Starting from a discussion of the roles of IT as categorized by Schein [36], Cash et al.
[37] and others (cf. [24,38]), we derive the capabilities of IT.

For a comprehensive picture of the “enabling impacts” [38] (second order effects) of IT, we are building on
Berkhout’s and Hertin’s [5] discussion of the second order effects of IT and Hilty’s distinction of “optimize”,
“substitute” and “induce” [23]. According to these authors, IT is viewed as enabling technology for optimizing
business processes, substituting physical products for virtual services, inducing structural changes or even
creating entirely new business models. As a result, the company’s business operations become more resource-
efficient, thereby contributing to increased economic, environmental and even the social performance of the
corporation.

Whereas we see this conceptual model as generic, insofar as it can cover all capabilities of IT, the impact can
have both positive and negative effects on corporate sustainability. However, we will concentrate on the positive
potential effects in the following (cf. Figure 1). Furthermore, as already indicated, we will blind out first order
and third order effects.

There have been different proposals of how to structure the roles of IT and its potential impact. Referring to a
suggestion of Schein [36], Cash et al. [37] categorize the roles of IT as automating, informating and to
transforming: “When information technology substitutes for human effort, it automates a task or process. When
information technology augments human effort, it informates a task or process. When information technology
restructures, it transforms a set of tasks or processes” [37] (p. v). These categories, which were taken up and
explored by Chen et al. [38], provide an intuitive typology for the roles of IT.

What are the capabilities of IT, and what is their business impact? We will summarize the main aspects of the
recent discussion around the capabilities of IT and then illustrate how these capabilities can be utilized for
improved sustainability performance.

Foremost, information technology enables an informational transparency and access to information for
individuals in their specific roles. Information is provided for managing, accounting, reporting, decision support,
planning and control [13]. However, access to information is also to be restricted according to differing business
roles within a corporation. Accounting standards, requirements of good governance, data privacy and data
security necessitate that only people with specific roles are able to access certain data. Current business
applications support these requirements with their authorization and role concepts. Furthermore, they also
support courses of action (“workflows”) that meet both those requirements and provide an efficient best-practice
for a given task. By tracking the activities of the people involved in certain tasks, the application can also
provide an audit trail and thereby support the accountability of the people involved in collaborative processes. It
is almost needless to say that data accuracy is also increased, since complex transactions and computations
replace previously error-prone and time-consuming manual processes.

Automation marks the classical role of IT in business, where human effort can be substituted by the use of
modern information technology [37], resulting in lower cost, improved efficiency and higher productivity.
Organizations widely use information technology to automate processes that used to be performed manually.
Automation is also associated with the aspect of the analysis of large sets of data to generate meaningful insights
for improved decision-making and the identification of value potentials. Furthermore, with the use of advanced
information technologies and their capabilities, namely complex algorithms for optimization and simulation, it is
possible to find factor combinations of improved firm performance [13,39], e.g., with increased resource
efficiency and reduced cost, leading to higher organizational performance. The integration of processes, data and
information flows can be seen as a necessary IT capability and prerequisite for automation. In today’s highly
connected and globalized world, corporations are dependent on seamlessly integrated business processes to
support their operations. Furthermore, vast amounts of data necessitate data integration and automatic
processing.

IT’s potential to transform an organization and the way it performs its processes and does its business assumes
a few necessary key capabilities of IT. One objective is agility, which enables implementing strategic initiatives,
namely business process redesign, or the launch of new products and services [40]. Supporting changes to the
business at an acceptable cost and speed requires an adequate (technical) infrastructure. The Internet provides
such an example of an infrastructure that has drastically changed the way we exchange data and are doing
business. Aral and Weill [13] describe the strategic purpose of the IT infrastructure as the foundation providing a
“flexible base for future business initiatives”. Through dematerialization and virtualization, IT offers
opportunities resulting in a significant reduction of the environmental footprint [41]. For example,
teleconferencing is said to eliminate the need for up to 30% of business travel (substitution), and mp3-
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downloads are estimated to have a 40% to 80% smaller environmental footprint than CDs (dematerialization)
[42]. Table 1 summarizes the capabilities of information technology and indicates their relevance in the use case
examples presented below.

Table 1. Capabilities of information technology.
Click here to display table

4. Value Potentials for Sustainability: Use Cases

We will now apply this categorization for structuring the sustainability potential of IT capabilities. In the
following sections, we will illustrate how information systems and innovative business applications can be used
to increase corporate sustainability. In doing so, we will recur to the fundamental capabilities of IT described
above and derive the potential in terms of increased corporate sustainability.

4.1. Reporting: Meeting a Growing Demand for Transparency on Sustainability Performance

There is growing consensus in management world-wide that sustainability is a topic of increasing importance.
According to a recent study, 70% of companies have placed sustainability permanently on their management
agendas according to the responses from 2874 managers and executives from 113 countries [44]. Along the
often-cited aphorisms “you can’t manage what you can’t measure”, management tools need to be in place that
can act as a bridge between strategy and execution. This statement holds true regarding the monitoring of
economic and financial performance, as well as the management of sustainability performance. Any
commitment and target setting (financial, ecological or social) on the level of corporate management requires the
ability to report the relevant data (e.g., carbon emissions) and gain informational transparency on all levels of the
company’s operations. This is a domain where modern business information systems can provide the basis for
reliability and integrity in reporting, analysis, benchmarking, target-setting and monitoring, which is crucial for
the tracking and communicating of progress against the set targets and commitments [45].

The first step toward the improvement of corporate sustainability performance is creating transparency in its
current performance. There is a growing trend for sustainability reporting, as can be seen from the increasing
number of corporate sustainability reports. Today, almost 6000 corporations publish sustainability reports [46]. A
considerable portion of these reports refer to the reporting standards of the Global Reporting Initiative (GRI).
Different versions of this standard have tried to define what a corporate sustainability report should look like;
and therewith, also, what corporate sustainability would be. These guidelines have been developed by a multi-
stakeholder process and aim at a comprehensive description of the corporate sustainability performance. The
latest version of the guidelines, G4, was launched in May 2013 [47]. Among others, it has a stronger focus on
materiality, i.e., on those topics that are important for the core business, and supports the compilation of
integrated reports.

Such international standards as set by GRI are an important condition for publishing sustainability reports.
However, despite these standards and sector supplements for specific industries, each and every company has to
determine their own sustainability goals, the key performance indicators they want to report on and the processes
that govern this. This is an element that will remain a managerial exercise and will not be replaced by IT. Yet,
there is a lot that IT can already provide today to support this process, as can be seen from usual reporting
practices.

Many companies go through troublesome manual reporting processes with manual data collection, manual
compilations and corrections, which imply high effort, bad quality, a lengthy process and high assurance costs.
Why is that such a difficult problem to fix? It is so difficult, because, first, the required information is spread
throughout the business; second, it is often qualitative in nature, and third, it might not even be available at all,
since nobody maintains it. In addition, there is low integration between databases and processes. If data is
consolidated via spreadsheets, phone calls and email, inaccurate disclosures are the result. Furthermore, there is
little alignment of the results to business and its organizational structures and management processes. At the
same time, the various stakeholders demand transparency in their specific roles, which leads to additional
complexity.

To be sure, there is no single fix for corporate sustainability management. In this context, business
applications provide benefits, which help companies to measure, monitor and manage their sustainability
performance. These benefits are:

Timely availability of information; delivery of relevant, true, accurate, consistent information.
High degree of integration between databases and processes.
Process support during data provisioning. The data are either automatically sourced from the respective
back-end systems or a manual data-entry process is supported by pre-defined questionnaires, automated
calculations, centrally maintained parameters (e.g., emission factors), plausibility checks and by approval
processes. In any case, documentation by “log-files” provides a full audit trail, which is needed for
subsequent internal or external audits.
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Scalability and changeability; adaptable to process and organization changes

SAP, the global market leader for enterprise applications, offers a GRI-certified software, which supports the
creation of corporate sustainability reports. SAP communicated that 85% of the quantitative indicators of GRI’s
G3 guidelines are contained within the SAP Systems of Record. In other words, the information needed for
sustainability reports is already available to a great extent, and sourcing them from the systems of record can
reduce the time of data provisioning considerably. However, even with a high degree of standardization and
predefined content available in the software, this does not avoid the effort necessary in defining the indicators by
which the individual corporation considers essential to measure, track and report its sustainability performance.
In spite of IT support, there is still considerable preparation work and change management effort to be
undertaken within the organization. Corporate sustainability management can be confronted with significant
obstacles and barriers to implementation. Foremost, these are limited informational transparency and
measurability. Other barriers can be the lack of management support, the complexity of stakeholder
management, operationalization of sustainability targets and others [48] (p. 82).

Nevertheless, concerns have been raised regarding the real benefit of both sustainability and financial reports.
The International Integrated Reporting Council (IIRC) argues that both financial and non-financial reports tend
to be mostly backward oriented, static and of little help for investors and stakeholders (cf. [49]). Therefore, the
IIRC sets out to revise both financial and sustainability reporting and to develop a common standard for an
international integrated reporting framework. Integrated reporting shall become a new approach to corporate
reporting that demonstrates the linkages between an organization’s strategy, governance and financial
performance and the social, environmental and economic context within which it operates.

In sum, the growing demand for transparency on the sustainability performance of corporations can be
addressed with the use of information technology, resulting in a number of tangible business benefits, namely:

Increased speed of data collection, processing and access to relevant information;
Increased efficiency of business processes with related cost savings;
Improved quality in monitoring and reporting of sustainability indicators;
Analytical capabilities leading to insights that help to identify improvement potentials in operations.

In generating these tangible business benefits, corporations draw on the capabilities of IT identified above.
Foremost, access to information and data provides the foundation for any report, such as a sustainability report.
These reports, to a large extent written to build up trust and credibility, have to be fully consistent and accurate;
the respective managers need to be made accountable. Sustainability reports have not only external, but, equally
important, internal implications, as they provide insights for improved decision-making, which draws on the
analytical capabilities of IT. Instead of error-prone manual entry of information for sustainability reports,
business applications offer improved data accuracy, ensuring timeliness and compliance. Finally, IT automates
the process of data collection, be it by sourcing sustainability indicators from the back-end systems (integration)
or by process support during manual data entry.

4.2. Resource Efficiency: Improving the Environmental Footprint along the Product Lifecycle

Transparency is an important first step to improve sustainability performance. On the operational level, the
reduction of the environmental footprint of products will help to increase the sustainability performance. This is
particularly relevant for manufacturing companies. By the help of life cycle assessments (LCAs), often
performed according to the ISO 14000 series of management systems, the environmental impacts of the products
are investigated.

There are several expert software vendors who offer software solutions and services around such LCAs: the
German company ifu (Hamburg) offers Umberto, one of the first LCA tools; PE International (Stuttgart) offers
GaBi to support LCA, life cycle costing and product design; the Dutch company, PRé, has developed the LCA
software, SimaPro. These solutions support product engineers and designers in the product development process
with the objective of creating more sustainable products. These tools help to understand the environmental
impacts of potential designs and can simulate the effects of replacing and innovating materials or packaging.
Apparel and footwear company, Puma, for instance, used the results of an LCA study to redesign its shoeboxes,
replacing cardboard with a reusable bag. “According to the study, the switch saves 8500 tons of paper and one
million liters of water per year.” [50] Following the life cycle approach, LCA software is also used in other
industries to identify hotspots in companies’ value chains and to engage their suppliers with the objective of
creating products with lower environmental impacts.

Whereas these approaches use statistical data, emission factors, etc., reflecting industry or society averages,
for the calculation of the LCAs and are targeting at the design phase of products, SAP follows a different
approach, which has been implemented at Danone, French producer of food products. Danone is measuring the
carbon footprint of 35,000 products on a regular basis, in order to optimize emissions and resource efficiency.
According to Danone, this solution gives the company and its decision-makers monthly reports needed to
support achieving its ambitious goals of driving down its carbon footprint by 30% in four years between 2008
and 2012 [51]. The solution has been designed to cover carbon, water and also other emission types (e.g., waste);
at this stage, however, only the calculation of carbon emissions has been implemented. The product footprint
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solution implemented is covering the company’s entire value chain. In other words, all product lifecycle phases
are covered, from ingoing raw materials and packaging, internal logistics, to consumption and end-of-life,
including recycling and disposal. Danone’s ERP system acts as the “information backbone”; information assets
and primary data from the ERP business systems are leveraged. These are organizational data (plants, business
units, etc.), as well as master data regarding the materials and product recipes. In addition, transactional data are
sourced from the ERP systems, namely production orders from manufacturing, as well as transportation orders
from logistics and distribution. The goal is to establish a near real-time verifiable carbon measure as a basis for
the identification and implementation of the full carbon reduction potential along the entire value chain.
Therefore, the company example provides also evidence that IT can support what is coined “metabolism
accounting”, i.e., “measuring the environmental impacts in a fast and accurate way [which] provides instant
feedback to enable improvements in the flow of energy and materials within the systems” [41] (p. 705). This
potential will even increase in the future with the advent of “big data” capabilities, which allow computing
analyses of large amounts of data in nearly real time.

What IT capabilities contribute to realizing the described business benefits? In general, the solution is
replacing manual error-prone data entry and calculation with IT-based automation. Together with the integration
of data from different data sources, the software facilitates the calculation of the product footprint with high
accuracy. Access to timely regular information regarding the product footprint, as well as multi-dimensional
analysis for improved decision-making and performance management is provided. Furthermore, the solution
provides a comprehensive information infrastructure that offers measuring also other emission types, e.g., water,
waste, etc. Hence, the IT-based solution ensures agility to support upcoming corporate strategic initiatives,
namely water stewardship for sustainable water management.

4.3. Operational Risk Management: Improve Occupational Safety by Capturing Incidents on Mobile Devices

Since the occupational safety standards in most countries have improved significantly throughout the past few
decades, the financial effects of occupational injuries for both corporations and entire economies are commonly
underestimated. However, even in relatively safe economies, like in Britain, there were 200,000 reportable
occupational injuries (defined as over a three-day absence) in 2009/2010, leading to more than 4.4 million
working days lost due to work-related injuries [52] (p. 1). The cost for employers and governments are
considerable; in Britain, £5.2 billion just for work-related injuries (ibid.). There is hence good reason for
companies to implement an effective operational risk management that reduces risks to the employees’ safety to
the extent possible; even more so, since there is rising public awareness on issues of health and well-being and
an increasing need for employer branding in light of demographic change.

Many companies, particularly in manufacturing, have set ambitious targets for their incident reduction, since a
lack of safety for their own workforce might be seen as an indicator for bad processes, bad management and,
ultimately, bad products. Global steelmaker ArcelorMittal effectively integrated standardized health and safety
(H&S) processes across 18 operations to achieve a 50% increase in the effectiveness of the H&S action plans;
50% improvement in the identification of exceptions; and 80% reduction in the time to close-out incident
investigations [53]. However, the majority of incidents are happening due to just usual, everyday processes,
much more than obviously dangerous practices. The most common injuries and causes of accidents at work are
slips, trips and falls [54], i.e., causes that are not specific to any certain work environment. Therefore, it is
important to have a good detection system that scans possible root causes as early as possible.

To address this specific situation, SAP has developed an app for mobile devices (smartphones), which has the
potential to improve the incident detection substantially, since every smartphone user can become a part of the
corporate operational risk sensor. An employee who notices an incident (e.g., a wire that is laying on the floor)
can trigger a workflow in the respective incident management system just by taking a photograph with his
smartphone. The app will then automatically integrate this into the SAP system and will include a time stamp,
GPS-coordinates, user information and possible comments. Furthermore, the workflow triggered afterwards
ensures that somebody is taking care of this incident and working on corrective actions.

This concrete example illustrates a number of benefits that can be created by the use of information
technology:

Mobility and ubiquitous access (anywhere, anytime);
Increased speed of risk awareness;
Increase in security and compliance;
Proactive management of risk;
Prevention of accidents via improved insight and foresight.

This can be achieved as the following IT capabilities are leveraged: ubiquitous access to risk-relevant
information through a mobile IT infrastructure; mobile access with information flows integrated into a
workflow-based process ensures accountability. The described IT-based usage scenario is highly automated and
leverages the agility of mobile IT solutions for the proactive management of risk.

4.4. Collaboration: Reduce Environmental Footprint of Operations by Virtual Collaboration
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IT-enabled substitution of business travel and employee commuting via teleconferencing and telework can
reduce the traffic volume and increase operational efficiencies for companies. Today’s technology for
teleconferencing or working remotely from home (telework) enables highly effective collaboration between
employees from geographically dispersed locations. As a result, both travel expenses, as well as transport-related
emissions can be reduced. Teleconferencing is said to eliminate the need for up to 30% of business trips [42]. A
2010 study commissioned by the Carbon Disclosure Project [55] concluded that an individual business
implementing four telepresence rooms can reduce its CO  emissions by 2,271 metric tons over five years. These
reductions are equivalent to the annual greenhouse gas emissions from over 400 passenger vehicles. The study
concludes that “U.S. and U.K. businesses with annual revenues of more than $1 billion can cut nearly 5.5
million metric tons of CO  emissions by 2020 as a result of deploying a total of almost 10,000 telepresence
units. These reductions are equivalent to the annual greenhouse gas emissions from one million passenger
vehicles” [55] (p. 3).

Telepresence delivers a rapid return on investment. Firms can achieve a payback of their investment in as little
as 15 months [55]. Significant non-monetary benefits of telepresence include increased employee productivity
by speeding up internal and external processes, as it fosters consultation and faster decision-making. It helps to
reduce the time that individuals spend travelling. Less business travel reduces the burden on employees and
brings about a better work-life-balance.

The benefits reaped from the use of video conferencing are illustrated also in the case of smaller companies,
like Centrotec Sustainable AG, a company specializing in energy-efficient building technology with revenues of
approximately €540 million (2011). Its Sustainability Report 2011 describes its investment in 30 room systems
(approximately 2500 sessions per year), which was rapidly recouped through savings in travel expenses and
several hundred tons of carbon emissions per year. Beyond the economic and ecological aspects, the company
also emphasizes the social aspect of the reduced burden on employees through less travel [56].

Virtual collaboration is made possible by leveraging the IT infrastructure that provides sufficient and almost
ubiquitous access to data, which, in turn, allows real-time connectivity with sufficient bandwidth for all sorts of
virtual collaboration (telepresence, video-conferencing, web-application sharing, telephone conferences, etc.).
These technological capabilities enable stakeholders to participate in the collaboration, to assume their
responsibilities and, thereby, to ensure accountability. Moreover, they are prime examples for virtualization and
dematerialization, i.e., the transformation from physical products and services to virtual ones.

4.5. Employee Commuting: Reduce Carbon Emissions of Commuting

A considerable part of the environmental footprint of corporations can be employee commuting, especially for
those companies with only a few other emission sources (or with an employee-friendly company car policy), as
is the case for SAP. At SAP, the contribution of commuters to the global corporate emissions sums up to eight
percent; another 23 percent come from corporate cars. In order to reduce the carbon emissions for commuting,
SAP developed a solution of going with a colleague in a car. Commuters are often driving alone, congesting
streets and polluting the environment, day by day, week by week. The idea of this internal project was to provide
a simple, very easy-to-use solution.

The solution (called “TwoGo”), which was a project-based internal application for SAP-employees first,
combines ease of use, networking opportunities and social investment. Subscribers need to maintain their profile
with a home destination and usage profile. The usage profile contains information about the maximum detour a
driver would be willing to accept, the number of seats available, etc. Once the profile is maintained, it will be
sufficient to create an MS Outlook entry, stating the direction (e.g., home to headquarters) and the latest possible
arrival time. The system will then automatically match the data with the ride requests fitting to this offer and
automatically select a participant. Both driver and rider get an automatic meeting request sent to their calendars;
and by accepting the request, the ride is agreed upon. To lower the entry point, the tool even offers some special
features, like a blacklist-option. Since some people might not want to ride with certain other colleagues, the
blacklist can be used to list those people who should not be considered.

This car-pooling application utilizes primarily the IT capabilities, access and automation: an automated
matching of drivers and passengers using optimization algorithms, an automated route-calculation and the
integration into the office application via email and calendar entry provide immediate value for the user.

5. Conclusions: Capabilities of IT Generating Sustainable Value

The potential of IT for the generation of business value and company performance has often been described.
We have summarized central aspects of the discussion of IT’s capabilities and their potential for increasing
corporate sustainability and then presented best-practice examples validating this. As Ekins stated (see above),
environmental sustainability will require changes to our current patterns of production and consumption. The
examples discussed here confirm that IT can support “vastly improved environmental performance”, which is
Ekins’ first suggestion. We thus concentrated on the secondary effects of IT, i.e., the effects resulting from
changed procedures or substitutions.

However, future research will warrant a more systemic exploration of the sustainability potential of IT, which
also considers the first order and tertiary effects of IT. Whether or not the potentials of IT for corporate
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sustainability contribute to a more sustainable development of society at large critically depends upon the
regulatory framework in which the market operates. The rebound effect can foil improvements in eco-efficiency.
Hence, it will not only be needed “to satisfy the present wants” by use of technology, as Ekins stated, but also to
“constrain present wants” where they endanger the environment. This later need for a more sustainable
regulatory framework for our markets points to governments and regulators. The eco-tax suggested by von
Weizsäcker, mentioned above, could be a candidate for such an instrument governments could use to address
rebound effects.

Finally, Ekins’ call to also “change present wants” in a way that they become less environmentally damaging
points to yet another aspect and another group of actors. It points out that strategies of efficiency alone, i.e., by
means of technology, will not yield a sustainable development, unless they are coupled with strategies of
sufficiency, with changed behavioral patterns. Hilty et al. argue “that to the degree that these approaches
(Environmental Informatics, Green IT/ICT) depend on efficiency strategies, they will remain unsuccessful,
unless they are combined with sufficiency strategies” [23] (p. 24), concluding that “harnessing ICT in the service
of sustainability therefore only succeeds when the enormous efficiency potential of these technologies is not
used under conditions of seemingly unlimited resource availability, but rather under exogenously imposed
framework conditions, thus turning natural limits into man-made policies” [23] (p. 25). The main drivers for this
kind of change will come from civil society. However, some companies have started revising their business
models or even encourage their customers to consume less. “Don’t buy this jacket!” has become a counter-
intuitive advertisement the apparel company, Patagonia, issued, in order to make their customers re-think their
consumption and purchasing behavior.

Moreover, a more systematic inclusion of the social dimension of sustainability (e.g., human capital
management or labor standards in the supply chain) will reveal further lands to be captured for sustainability.
Likewise, ultimately, a value chain perspective needs to be added to the enterprise view to achieve true global
optima instead of just local ones. This can then become the basis for a systematic evaluation of areas for the
development of future software applications and information systems with a positive impact for improved
sustainability performance.
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