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Figure 1. Competing Visualizations of Sustainability.

there are limits on economic growth [29]. For social issues,
the dispute centres on whether all aspects of social sustain-
ability eventually lead to questions of distributional justice
over access to (natural) resources, or whether there are other
aspects of social sustainability (e.g., human rights) that arise
independently from the question of how we allocate resources.

While we believe these questions are important, we do
not believe they offer a useful starting point for software
practitioners and researchers struggling with the question of
what sustainability means for them. A more pragmatic view
is shown in Figure 1(c), where sustainability is depicted as
a learning process by which we move towards integrated
thinking. Software practitioners tend to treat techno-centric
concerns (e.g., software qualities and the economic value they
create) separately from socio-centric concerns (how software
can make people’s lives better) and eco-centric concerns
(protecting the environment). Rather than asking whether it
is appropriate to balance these concerns, we should instead
be asking What methods and tools are needed to explore
inter-dependencies between these concerns, and to foster more
integrated and long-term thinking?

In the past few decades, production and use of information
technologies (IT) have had a dramatic effect on society, giving
us new tools and new capabilities, but also generating a
massive growth in demand for energy and other resources.
Software systems, in particular, play a transformative role, as
they enable dematerialization [30], drive consumption patterns
for products, services, materials, and energy, and facilitate
structural changes from consuming material goods towards
consuming immaterial services, such as the shift to listening to
music online instead of purchasing (and discarding) physical
records and CDs. They also collect, manage and distribute
information needed to understand long-running complex phe-
nomena ranging from climate data to personal health records,
and statistics on global equity and capital. As such, the

software industry increasingly represents a central driver for
innovation and economic prosperity, but simultaneously in-
creases social inequity, as people without access and technical
skills are left behind [31], and causes environmental damage,
as consumption of technology grows [32].

The approach we have adopted is to focus on how we
understand and take responsibility for the multiple interacting
opportunities and impacts of software technology, including
first, second and third order effects [33]. First order effects are
impacts and opportunities created by the immediate existence
of a software system, arising from its design features and
flaws. Second order effects are those created by the ongoing
use and application of the software, such as how it changes
what we do and what we’re capable of. Third order effects are
the changes that occur through the aggregated behaviours of
very large numbers of people using the technology over the
medium to long term (e.g., energy demand, mass surveillance,
etc). These effects play out across many domains.

Following Goodland [34] and Penzenstadler & Fem-
mer [35], we identify five sustainability dimensions:

• Environmental: concerned with the long term effects
of human activities on natural systems. This dimension
includes ecosystems, raw resources, climate change, food
production, water, pollution, waste, etc.

• Social: concerned with societal communities (groups of
people, organizations) and the factors that erode trust in
society. This dimension includes social equity, justice,
employment, democracy, etc.

• Economic: focused on assets, capital and added value.
This includes wealth creation, prosperity, profitability,
capital investment, income, etc.

• Technical: refers to longevity of information, systems,
and infrastructure and their adequate evolution with
changing surrounding conditions. It includes mainte-
nance, innovation, obsolescence, data integrity, etc.

• ”A development that meets the needs of the present 
without compromising the ability of future generations to 
meet their own needs”

• Weak vs. Strong sustainability 

Source: Porras J., et al. Technology	vs.	Human	Development:	Perceptions	of	Sustainability	



THE ROLE OF IT

• GeSI Report (Global e-sustainability initiative) indicate the effect of 
ICT in sustainable development:

• ICT footprint 1,25Gt CO2

• ICT enabled reductions in other fields 12,08 Gt (9,7x) 

CAN TECHNOLOGY BECOME THE MAIN DRIVER FOR THE 
SUSTAINABLE DEVELOPMENT? 

• Narrow definition (Green IT)
«Green IT is the environmentally responsible and eco-friendly use of 
computers and their resources»

• Broad definition (Green IT and IT for Green)
«Initiatives, solutions and programs of designing, engineering, using 
and disposing of computing devices and systems in a way that 
directly or indirectly address environmental sustainability»



• In Russia, the Green IT and IT for Green have never been 
considered as a part of sustainability research, while outside the 
situation is just opposite. 

• All around the world (including Russia) business community 
demonstrates its interest in this sphere

• Various Green IT rankings
• IT contribution to sustainability can be looked from two different 

perspectives 
• How efficient is the technology ? (Green IT) 
• How the technology can be used for making other fields more 

sustainable? (IT for Green) 
• Sustainability is highly objective to the personal perception ! 

STATUS QUO
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CASE STUDY

• Conducted a series of in-depth interviews with CEOs and CIOs of 
Russian companies

• 4 blocks of questions:
• Company Corporate Sustainability Policy
• The place of the IT department in corporate structure and its 

role in strategic decision-making
• Practices of environmentally sustainable IT management and 

implemented Green IT and IT for Green projects
• Motivations and Constraints factors of further implementation 

of Green IT and IT for Green projects in the company, within 
the industry and country



CONCLUSIONS

1. For Russia, the introduction of Green IT often bears the accidental 
character, which can be explained by low level of awareness of 
Green IT, lack of implementation experience as well as the 
absence of governmental initiatives

2. The IT role depends on the degree of maturity of IT department: the 
higher it is, the more it is likely that IT department will set business 
tasks and initiate the implementing of Green IT projects

3. The availability of sustainability strategy defines the approaches to 
the efficiency assessment and the level of importance of non-
financial factors in decision-making 
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