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call from Greenpeace—
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Greenpeace (2010). Make IT Green: cloud computing and its Contribution to Climate Change.
The Netherlands: Greenpeace International.
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overview

In this paper, we describe the present lack of understanding about if the potential
environmental effects of transitions to cloud computing are positive or negative. We describe
Also, we describe a short inventory of what is presently in the HCI literature apropos of cloud
computing and interactivity. that research about the human interactivity implications of and for
In addition, we offer a description of how we think the issues of cloud computing may be
framed in the perspective of HCI., as well as an inventory of social issues implicated in cloud
computing. We offer a description of how we think the issues of cloud computing in the
perspective of HCI may be framed, as well as an inventory of social issues implicated in cloud
computing. In addition, we offer a description of how we think the issue of cloud computing in
the perspective of HCI may be framed, as well as an inventory of social issues implicated in cloud
computing.

environmental impact of cloud computing
HCI and cloud computing as of now
inventory of issues
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potential positive
and negative
environmental impact
of cloud computing
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net effect question:

Perhaps Greenpeace’s assessment is too simple in terms of enumerating the factors that are how
how to access the assessment of cloud service providers is too simple in enumerating the factors
environmental impacts of that involved. What is needed— and is the potential contribution of
impacts of cloud computing HCI and design
With respect of energy approach—is to accept the complexity of the question at hand and view
use. Over time, there isthe problem as a true design problem— that is, a problem that must be
an increasing use of informed by scientific measures but ultimately comes down to best and
relatively decrease use ofintuitions and predictions about how behaviors will change in the
future as a result of the adoption of cloud computing practices.
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which one save more energy,
physical device or cloud practice?

So compare the environmental cost of purchasing a DVD copy of the voive have already passed
the tipping point—the point at which positive feedback mechanisms will induce the near certain
likelihood of a period of global warming, regardless of our efforts to reform our behaviors. That
is—global warming will continue even if all anthropogenic green house gas production ceases.
Among the implications of this prediction that Lovelock enumerates is the ominous notion that
the Earth’s population—now approaching 6.9 billion people—may be reduced to under a billion.
If Lovelock’s view seems alarmist, it is sobering to note that of the six scenarios advanced by the
IPCC for predicting green house gas emissions over the course of the present century (Figure 1),
The way in which cloud based interactivity may change his or her way of wathcing other films,
the continuing frequent obsolescence of conventional physical storage technologies and
changes in bandwidth and resolution, changes in how much media the person consumers with
theImage
increased
source: availability and speed of access and so on so forth.
Cloud Practice: http://www.agendani.com/ictforum/images/cloudComputing.jpg
Casa Blanca DVD: http://www.covershut.com/cd_covers/Casablanca-1943-2-Disc-FS-Cd-Cover-11269.jpg
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is Greenpeace too simple?
what is needed—
contribution of an HCI and design—

The issue is not in the efficiency of less redundant, centralized storage and access, but rather
how to transform human behaviors by a paradigm shift to cloud computing. Perhaps
Greenpeace’s assessment is too simple in terms of enumerating the factors that are involved. A
problem must be informed by scientific measures that come down to best predictions about
Likely, the assessment of cloud service providers is too simple in enumerating the factors that
involved. What is needed— and is the potential contribution of an HCI and design approach—is
to accept the complexity of the question at hand and view the problem as a true design
problem— that is, a problem that must be informed by scientific measures but ultimately comes
down to best intuitions and predictions about how behaviors will change in the future as a result
of the adoption of cloud computing
practices.

best predictions about how behaviors will
be changed in the future as a result of the
adoption of cloud computing practices
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HIC and cloud
computing
as of now
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interaction design in cloud computing
—implication
for
interaction
design
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The idea of Cloud Computing
is simply to allow
individuals
to store and access
their data
in a
virtual distributed way—that is to say to free people of the requirement to maintain their own
mental model of interactivity;
local physical storagehuman
devices.
The trend towards Cloud Computing has huge implications for interaction design and human
mental models of interactivity. As Terrenghi and her colleagues
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model and experience with digital artifacts, especially in terms of organization and
influences the user mental model and experience with
retrieval of information.” [17]

digital artifacts, especially in terms of organization and
retrieval of information.” by Terrenghi et al.
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interaction design in cloud computing
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Cloud Computing also holds the potential to promote a consistent interface across multiplicity of
access devices. Such requirements are present in the HCI literature about cloud computing as
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for interactivity
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people to navigate and orient themselves in the Cloud,

and to define their landmarks for finding and using their
information at any time and from any device.”
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interactive application—Cloudroom

Cloudroom
Interaction design includes two fields: interface design including physical device and software
targeted at Cloud computing— which pertains to human interactivity with computer devices
Visualization and design—which pertains to intangible products consisting of objects, people,
management of resources, and brands. With respect to cloud computing, where the interface or
in the cloud computing access to the data which is stored in different amorphous clouds, service
paradigm. It is designed essential framing of the design of interconnectedness of these points of
access [12].
[17] Terrenghi, L., Serralheiro, K., Lang, T., and Richartz, M. (2010). Cloudroom: a conceptual
model for managing data in space and time. In Proceedings of the 28th of the international
Conference Extended Abstracts on Human Factors in Computing Systems (Atlanta, Georgia, USA,
April 10 - 15, 2010). CHI EA '10. ACM, New York, NY, 3277-3282.
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iCloud—
based on notion that interaction design
should be a first-class concern rather than
an after-thought.

iCloud
Another example related to interaction design in the context of cloud computing is Liu &
Gopalan’s [10] notion of iCloud. Based on the notion that interaction design should be a firstclass concern rather than an afterthought, iCloud is a programming environment that is
“focused on how dynamic aspects of interactions can help address important issues in cloud
iCloud is a programming environment that is focused on how dynamic aspects of interactions
can help address important issues in cloud programming.

it “focused on how dynamic aspects of

The idea that the design of particular programming environments holds implications for
interactions
can
address
in
usability and user experience
effects is not
wellhelp
investigated
in HCI important
and design. Suchissues
an
investigation may be important to the success of interaction design for cloud environments and
cloud programming.”
may yield new foundational knowledge about HCI and interaction design in a complimentary
way.
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energy star program

use consumer labeling and tax incentives
to promote the reduction of energy
consumption and GHG emissions.

Energy Star Program
The Energy Star Program (www.energystar.gov) is not specifically associated with the HCI
literature, but it is nonetheless an important mechanism of awareness for people to understand
the relative effects of certain systems compared to certain other systems. The Energy Star
Program uses consumer labeling and even tax incentives to promote the reduction of energy
consumption and greenhouse gas emissions.

motivation

How can design raise awareness among general populations about the negative effects of GHG
emissions on the environment? How can design induce companies and industrial segments to
—raise
consumer awareness of GHG emission;
direct resources towards
energy efficiency?

— induce efficient industrial usage of resource;

How can design promote an understanding among consumers about the link between what they
— promote
consumers
corporate
buy and the environment
and the energy
star program u of
usesgreen
consumer
labeling and even tax
and how can consumer demand promote green corporate practices?

practices.
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eco-visualization

promote energy conservation and other
sustainable behaviors

Eco-visualization
Eco-visualizations have been used in interaction design to promote energy conservation and
other sustainable behaviors. An inventory and analysis of eco-visualizations is described in
Pierce et al. [14], where the following list of design and evaluation strategies is promoted.
In considering Eco-visualizations with respect to cloud computing and HCI/design
considerations, we need to ask the question of how such Eco-visualizations can be
applied to inform cloud stakeholders about the effects of various cloud computing practices.

motivation
—apply eco-visualization to inform cloud
Pierce, J.,et al. (2008). Energy aware dwelling: a critical survey of interaction design for ecostakeholders
effects
of cloud
visualizations. OZCHI
'08, vol. 287. ACM,about
New York, NY,
1-8.
computing practice.
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Reach4Cloud

provide interactive space that allow users
transparent access to resources and
services.

Reach4Cloud
Not only can interaction design contribute to the development of cloud computing, but some
techniques and applications in the context of cloud computing can also add to interaction design
principles. For example, Reach4Cloud by Sánchez and his colleagues has roots in the idea of
Botnet—one of the most well-established and commercially successful cloud computing
paradigms. The purpose of Reach4Cloud is to provide interactive space that allow users
transparent access to resources and services. In considering systems like Reach4Cloud with
respect to cloud computing and HCI/design, we need to study such systems and derive design
principles to ensure that such systems meet effective design goals.
Sánchez, I., Kuusela, E., Turpeinen, S., Röning, J., and Riekki, J. (2009). Botnet-inspired
architecture for interactive spaces. In Proceedings of the 8th international Conference on
Mobile and Ubiquitous Multimedia. MUM '09. ACM, New York, NY, 1-10.

motivation
—derive design principles to ensure
systems like Reach4Cloud meet effective
design goals.
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inventory of
issues
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20
Inventory of Issues
Figure 2 shows a conceptualization of areas of concern connected to cloud computing and its
implications for climate change. The figure shows six main areas of concern associated with
cloud computing, namely issues, energy, networks, goals, social implications, and sustainability
implications.
The figure shows six main areas of concern associated with cloud computing, namely issues,
energy, networks, goals, social implications, and sustainability implications.
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Inventory of Issue
By issues, we mean to include concerns about the robustness of security provided by enterprise
cloud computing platforms such as Amazon EC2 [13] versus open-source platforms such as
Eucalyptus [9] and Nimbus [8, as quoted in 9]. Cloud computing may be a threat to privacy rights
and may prompt changes in governance.
By energy, we mean to include questions about the impact on energy use of widespread use of
cloud computing and the possibility of mitigation of such effects by means of the use of
renewable sources of energy. Berl et al. [1] review the potential impact cloud computing can
have apropos of energy use and propose ways in which the cloud computing services can be
delivered.
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