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How does the CO, footprint of ICT
compare with the CO, abatement
potential of ICT?
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How can we better understand the
impact of ICT on energy use?
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How can the positive and negative
impacts of ICT on sustainability be
structured and analyzed?

Systemicimpacts:
Change in
behaviour

Enabling impacts:
Application

\ Direct impacts:
\

70 1600
60 1400
50 1200
g 40 1000
T 39 800
d 600
o 400
10 200
0 (— (- 0
Oil  Electricty Gas Coal Other Avoided
Energy
Use
004
11 Iy 11
Does “smarter” imply “more
H 3
sustainable”?
Figure 14. Smart grid technologies across the electricity sector value chain
Generation > Transmission > Distribution > Consumption
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What could be a useful role of ICT How can we use ICT to suppo
in climate change adaptation? structured debates? ™ gg/
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How can the discipline of software
engineering contribute to
sustainability?
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Figure 2. The carbon footprint development of the main ICT

subsectors 2007-2020.
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Fig. 5. A reference design process for sustainability (from [22])
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Greenhouse gas emissions (g CO, equivalents,

for a 200-page document

Device|Desktop |Lq:top Tablet Separate [Personal  |Central
Activity monitor |printer | printer
Download from Internet 0.3-1.0
Read on screen (10h) 200-300 25-40 8-11 10-40 = =
Print out = = = = 100-400 50-90
Production of fresh fiber paper, A4, 80g/m* 1600-1900
Production of recycled paper, A4, 80g/m? - - - - 600-1100
Share of manufacture and disposal of device 120-250 | 100-200 | 25-100 | 100-550 | 400-7000 | 150-750

Example: Downloading 200 pages from the Internet and reading them on a laptop using an external monitor generates at least
(0.3+25+100+10+100=235.3) g CO;eq. Printing them out on fresh fiber paper (single-sided) on a personal workplace printer generates at least
(100+1600+400=2100) g CO,eq. In general, the environmental impact of the equipment in question can be reduced by extending the service
life of the device; this explains a part of the ranges in the bottom line. Double-sided printing halves the values for paper production. Sources:
own calculations based on the ecoinvent database and [1-5].

How can videoconferencing be

used to avoid CO, emissions
caused b busiess travel?
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How can we control the heating
and cooling system of an office
building to better integrate it to a

(future) smart grid?
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Is it more sustainable to read from Is online shopping more or less
screen or from paper? sustainable than conventional
shopping?

204 205

What happened to the electricity How can we use ICT to support
demand of vending machines sustainable supply chain
when they became “smarter”? management?
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How can we use ICT to support

corporate environmental or
sustainability management?

Individual Context Organizational Context
- Prior IT-Knowledge - Management Support
- Innovativeness g - Technological Expertise
- Attitude towards - Financial Resources

Software Decision to Adopt - Size

Sustainability
Management Software
Technological Context and Web-Tools in Environmental Context

- Relative Advantage @—/ﬁ - Competitive Pressure
- Compatibility - Customer Pressure
- Complexity - External IT-Support

- Trialability
- Observability

How can sustainability goals be

integrated in business process
modelling?

E
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How can we use ICT to support
corporate sustainability
reporting?

Extension Extension

Organization for
{holtc N afionk Slabul i-Conome Cosperston i Cr LTt U o Bk Euscpasn facention of
Co and Development Audit $ n Financial Analysts
DpRe: Guidelines for Sociaties
Multinational Enterprises
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How could ICT be used to create
smart and sustainable cities?

Smart Urban Metabolism

Towards a Real-Time Understanding of
Causalities in Cities
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What are the main opportunities and How can ICT be used to create

risks of self-driving cars with smart and sustainable homes?
regard to ;§u_si_nabi:li_ )
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How can ICT contribute to better How can ICT contribute to better
water management? (“smart water”) waste management and
Y ) e
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How can ICT applications support Is it effective to use ICT systems and
sustainable transport? gamification to persuade users of
) Yo cnseeon — sustainable practices?
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How can ICT be used to better How can we apply ICT to support
coordinate energy supply and sustalnable consumptlon’?
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How can we apply ICT to support
educatlon for sustalnablllty’?
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How can we apply ICT to support
sustainable agriculture?
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How can we use computer-based
modelling and simulation to support
decision-making for
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How can we support methods of
Life-Cycle Assessment (LCA) and
eco-innovation with ICT?
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How can we support methods of
Material Flow Analysis (MFA) with

ICT to improve our understanding of
the social metabolism?
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How can we use ICT to support
environmental monitoring?

How can we systematically process

uncertain knowledge about
materlal ﬂows |n the enwronment’?
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How can we use agent-based
computer models to better

understand the behawor of
markets’?
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How can we use simulation models
to better understand the behavior

of traffic systems and the resulting
environmental impacts?
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What are the main societal opportunities and
risks of tracking and tracing

technologies?

228

How can we use ICT to increase
democratic participation in
decision-making?

E-ombudsman

Figure 1. The model of political decision making process in eDemocracy [13]

240

How can we systematically assess
the enabling effects of a given ICT
application with regard to sustainability?
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How can we better understand the dynamics of How can we better understand
iti ive i fICT
positive and negative impacts of ICT on the rebound effects of ICT and other

environment?
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How can ICT contribute to empower How can ICT contribute to empower
women in developing countries? small local producers?
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What is the role of the mobile How can ICT o V7 == sgp
phone and mobile services in supportasharing ... g&
developing countries? economy? L

How can ICT provide opportunities How would a sustainable

for education in developing information society differ from
countries? today’s society?




Your Research Question:




