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Abstract: Traditionally, research related to Sustainable Information and Communication Technology
(Sustainable ICT) has focused on the technological aspects, but there is an emerging stream of research,
which looks at Sustainable ICT from the viewpoint of the social sciences. In this paper, we build on
and contribute to this research by emphasizing the role of history in the shaping of Sustainable ICT.
Rather than seeing the importance of history as pure technological determinism or path dependency,
we draw on the historical turn in organizational studies to highlight the idea that history is malleable.
This implies that organizational actors can reshape their past from the present, thus creating new
conditions for the future. To highlight the importance of this theoretical conceptualization of history,
we present a case study of the Nordic ICT company Tieto, where the heat recovery system of the
Älvsjö data center (finished in 1978) was reconceptualized as “green” following the Green Information
Technology (Green IT) trend in 2007. This way of theorizing organizational history could be used
more widely within research into Sustainable ICT in order to understand why Sustainable ICT has
become what it is, which also implies that we can re-interpret this history to shape the future of
Sustainable ICT.
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1. Introduction

Information and Communication Technology (ICT) has become a cornerstone of modern society
and an integral part of everyday life. In tandem with the surge in discourse on global warming and
sustainable development in the late 1900s, research on the relationship between ICT and environmental
aspects has intensified, often under umbrella terms such as Green Information Technology (IT) and
Sustainable ICT. Traditionally, research related to ICT and environmental aspects–and sustainable data
centers in particular–has been quantitative, focusing mainly on the technological aspects of ICT, using
methods such as Life Cycle Assessment (LCA). However, as stated by among others Hilty et al. [1]
and Fuchs [2], environmental problems are social problems and will never be solved by efficient
technology as such. This insight has recently resulted in theories and research methods from the social
sciences having gained a foothold within fields related to Sustainable ICT [3]. Practice theoretical
perspectives [4–7], post-colonial and Marxist perspectives [8,9] and sensemaking, translation theory
and Actor-Network Theory (ANT) [10–12] are examples of such theories and methods.

In this paper, we aim to draw on and contribute to this tradition of thought by highlighting
the role of organizational history in making sense of both technological trajectories and discourses
related to sustainability in ICT companies. In earlier research, we described how the history of energy
saving as well as the various climate change mitigation policies operational in the Japanese context
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fundamentally shaped the translation of Green IT into Japan [12]. Similar historical processes have
been investigated in other publications in a Swedish context [8,11]. However, the historical processes
described in this research are often undertheorized, which might imply that the perspective adopted
is too linear and deterministic. This has resulted in downplaying the role of history to mere past
events that have implication for the future. We see this tendency not only in our own research, briefly
mentioned above, but also as a general tendency in qualitative publications within fields related to ICT
and environmental aspects.

To resolve this issue, we have drawn on the theorization of history present within the “historical
turn” in organization studies, i.e., organization research with a special interest in historical processes.
The reason for this is not only that this stream of research is aware of and interested in the theoretical
foundations of historical studies, but also that the case we have researched in this paper concerns
historical processes related to sustainability in an ICT service company. Scholars arguing for a
historical turn claim that organization researchers have traditionally failed to properly understand
the role and impact of historical processes for the unfolding of organizational events such as the
development of organizational identity and the adoption of certain practices and technologies.
Their main message is that history is “malleable” [13] (p. 622) and open to interpretation rather
than given and immutable [14–18], and that organizational actors often use dispersed historical
memory cues to create a sense of meaning and coherence in organizational narratives [19,20].

In starting this dialogue between Sustainable ICT and the historical turn within organization
studies, we argue that Sustainable ICT practices and/or technologies are not only adopted because
they are superior, i.e., more sustainable or profitable, to other practices and/or technologies. Rather,
this process is also greatly affected by how organizational actors make sense of and interpret past
historical events. Making sense of the past, however, often results in new conditions for the future.

To provide an empirical grounding for our theoretical approach, we have chosen to do case
study research about how the Nordic ICT company Tieto is making sense of Sustainable ICT and
their identity through various past events. Tieto have been held up as role models, especially
within the Nordic countries, not least since they were named the world’s leading ICT company
by the non-profit organization CDP (previously called the Carbon Disclosure Project) in 2011 [21].
In contrast to most other ICT companies, Tieto is actively promoting the sustainability of heat
recovery systems, i.e., systems that enable the reuse of data center exhaust air for heating applications.
Rather than arguably more conventional approaches such as free cooling, aiming for a low Power
Usage Effectiveness (PUE) ratio, Tieto argues that heat recovery is superior to any other sustainability
measure for data center cooling [22]. According to Tieto, their emphasis on heat recovery stems from
their 1970s data center in Älvsjö, Stockholm, which was equipped with a heat recovery system. In 2011,
when they inaugurated their top-of-the-line heat recovering data center in Espoo, they explained that
the center was “a testament to our long-term efforts to develop sustainable . . . solutions” [23] (p. 33).
This seems to be an obvious case of how the past influences the present. However, in this paper,
using the organizational history literature as our theoretical inspiration, we aim to unpack the Tieto
case to show that much more was at stake than just pure historical determinism. Another important
contribution of our research is thus an empirical analysis of the Sustainable ICT history of Tieto.

The paper is structured as follows. In Section 2 we present our theoretical view of history based on
the historical turn in organization studies. In Section 3 we present the case study, followed by Section 4
where we analyze the case study using our theoretical framework. The fifth and final part concludes
the paper and sketches the implications of this theoretical approach for the study of Sustainable ICT.

2. Theorizing Organizational History

As has been argued in the introduction, we aim to contribute to the theoretical understanding of
history as a factor in research into Sustainable ICT by drawing on organizational studies. In this part,
we describe how organizational researchers have viewed history in the past and the new developments
in the field that are occurring at present. We claim that the field of organization studies is more
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historically aware than most fields interested in ICT and sustainability, and hold that we can learn
much from the way history is theorized within organization studies, as well as learning from the
plethora of case studies produced within the field. In this part, we propose a way in which the role of
history could be theorized within research into Sustainable ICT in organizations.

Researchers studying organizations have traditionally had an unreflective view of organizational
history, seeing it merely as given, immutable facts about the past [20] with implications for the
competitiveness of a particular organization [24–27]. One consequence of this perspective is that it
ignores that organizational actors have the ability to shape, interpret and renegotiate their history. This,
among other things, has urged researchers to call for a historical turn within organization studies, a new
research stream which more fully explores the role of history in organizations. Researchers adhering
to this perspective see the past as conditioned by the present from which it is viewed, and thus as
malleable and open to interpretation [13–15]. They see organizational actors as inclined to reinterpret
past events so that they seem consistent with how they want the organization to be perceived in the
present and the future, especially events that otherwise would seem inconsistent or ambiguous [13,28].

According to the leading researchers within the historical turn, Hatch and Schultz, there are two
related but distinct streams within such research [17]. One stream focuses mainly on how managers
deliberately use or manipulate certain aspects of their organization’s history in order to serve the
interests of the organization [18,20,29,30]. The second stream focuses more on how actors mobilize
historical memory cues such as artifacts, texts or discourses, in order to make sense of the organizational
identity [16,17,31,32]. The first stream is more focused on the role of managers in constructing the
history of the organization while the second stream is more interested in the historical sensemaking of
a variety of organizational actors. Below we summarize the aspects of each stream which we found to
be most significant for the analysis of our case study.

Researchers contributing to the first stream tend to start from the assumption that managers
appropriate certain elements from the organization’s collective memory [18,20] and create unique
interpretations of them in line with how they want their organization to be perceived. Especially
meaningful past events are often imbued with new meaning and presented as parts of a coherent
narrative that signifies the values that the managers want the organization to be associated with [19].
This links the organization, both in the present and in the past, to broader social phenomena, historical
events, institutions and discourses (such as sustainable development). Moreover, they can also choose
to deliberately “forget” certain aspects of their past [33]. Anteby and Molnár, for instance, shows how
a French aeronautics firm through “structural omission” cut contradictory elements from their past in
order for their history to seem more coherent [18]. This kind of “selective storytelling” can be used to
legitimize present and future strategic initiatives [17].

The second stream of research often draws on sensemaking theory [14,34] in order to describe
how organizational actors collaboratively shape organizational identity by referring to or mobilizing
“heritage symbols, traditional cultural practices, or memory forms” [17] (p. 659). In an empirical
illustration of this perspective, Hatch and Schultz drew attention to the micro-processes related to
organizational historicizing when Carlsberg revived an old company motto–Semper Ardens (“always
burning”)–that had lain dormant for almost a decade, in order to indicate authenticity for a line of
limited edition craft beer [17]. In another important paper in this stream, Schultz and Hernes focus on
the different memory forms (oral, textual and material) used by the company LEGO to evoke their past
in ongoing and future initiatives [16]. They drew particular attention to the founder’s motto Det bedste
er ikke for godt (“Only the best is good enough”), materialized in the form of a hand-carved sign placed
above the CEO’s desk, to remind him of the significance of LEGO’s long history. They argue that
while oral and textual memory cues are vital in identity construction, material artifacts provide
direct manifestations of what “something looked like or felt like . . . creating an immediacy of
experience while remaining open to differing interpretations” [16] (p. 6). In contrast to oral memory,
the authenticity of the material artifact itself can never be questioned. However, the meaning of the
artifact, i.e., how and why it was previously used, is open to interpretation [16]. This combination of
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openness and closedness makes material artifacts particularly effective in reinforcing organizational
values. They can be used to both embed and to express identity claims. They can be imbued with
meaning and values and used to express these values to internal and external actors as an integral part
of identity creation [35].

According to these two streams of research, history is seen as used instrumentally by
organizational actors to reshape the past with implications for the present and future, or as a resource
pool for organizational actors to use to explore new ways of perceiving the organization’s identity.
In the second stream, there are more explicit discussions about various forms of memory cues,
and researchers belonging to this stream have argued that material memory cues, i.e., the memory
of a certain material artifact, can be a particularly effective basis for identity construction. For our
study, this insight is crucial since we will argue that the Älvsjö data center is exactly such an artifact.
Both streams have made important contributions to the research, but it is what unites them that is most
important: the perception of organizational history as malleable and fluid, and open to interpretation.
Although both research streams have argued that history is malleable, one should not forget that the
particular resources which present organizational members can draw on to recreate the organization’s
history are indeed determined by the past. For example, that the motto Semper Ardens had existed
in the past was a prerequisite for there being a revival of it. Therefore, we construct a theoretical
understanding of history as both to some extent determining the present as well as being determined
by it. Meanwhile, efforts aimed at creating history can have long-lasting and unexpected effects on
an organization’s future opportunities and development, making these efforts both problematic and
complex, with unexpected outcomes.

This theoretical understanding of historical processes in organizations will be made manifest in the
case study of Tieto, showing their efforts to create an identity intrinsically linked to sustainable values.

3. Empirical Case Study: Kommundata, Tieto and the Sustainable Data Center in Älvsjö

In this section, we present the case of how Tieto is struggling to make sense of Sustainable
ICT in the 2000s. This history could have started around 2000, when Tieto felt the need to address
environmental issues. Or, it could have started in 2007, when the global trend of Green IT swept over
the company. It was indeed after 2007 when the heat recycling data center in Älvsjö, built by the ICT
company Kommundata AB in 1978 and later owned by Tieto, became a central artifact used by Tieto as
a base for its Sustainable ICT efforts. Given our theoretical review, we know that history is malleable.
To truly understand what the Älvsjö data center was before 2007, we will start from the beginning.
In order to provide an understanding of the organizational, spatial and temporal context in which this
data center was built and why, a short historical summary of the birth of Kommundata is presented in
Section 3.1, followed by an in-depth description of the data center and how it was constructed in the
discourse at the time (Section 3.2). Section 3.3 provides an account of the acquisition of what remained
of Kommundata AB by TietoEnator in 1999, and in Section 3.4 we describe how memories of the Älvsjö
data center were evoked by Tieto when positioning themselves as part of various sustainability trends
in the 2000s.

The empirical case study research design [36], is based on interviews, archival studies,
and observations. Interviews and meetings with key people within the Green IT and Sustainable ICT
movement in Sweden were carried out between 2011 and 2018. At Tieto, we interviewed the persons
responsible in the past and present for the development and operation of Tieto’s data centers, as well as
Tieto’s sustainability manager. Our research team also interviewed representatives from a number of
other organizations concerning historical perspectives on the development of data centers. As part of
monitoring the Green IT and Sustainable ICT trends in Sweden, we have attended and observed several
keynote presentations by the sustainability manager about Sustainability at Tieto, always featuring
the Älvsjö data center. To corroborate the interview data, an archival study was carried out in the
summer of 2017, which included the staff magazine Datten 1976–1993, available at the National Library
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of Sweden, as well as publicly available material such as TietoEnator AB Annual Reports 2000–2009,
Tieto AB Annual Reports 2008–2017, and Tieto AB Corporate Responsibility Reports 2006–2017.

3.1. Kommundata AB and Its History

Until the 1960s, Swedish municipalities had relied on mechanical and electromechanical
hand-operated calculators for all their calculations. In the 1960s, they started to show interest in
replacing these calculators with more efficient, but expensive, computers. In 1964 Stadsförbundet,
the public interest association for Sweden’s municipalities, decided to start building a centralized
data center for Swedish municipalities on Hornsgatan in Stockholm [37]. The interest was significant,
as most municipalities did not have their own data centers. Stadsförbundet established an organization
around the data center, Kommun-Data, and procured several mainframes; among them Remington’s
Univac 1106 and an old Univac 1104 [37]. In the early days, they were mainly used for operations
related to child allowances; calculations of electricity, gas, water and rent charges; accounting and
salaries [38]. In 1968, Kommun-Data was privatized. The digitalization of the public sector in Sweden
was rapid, not least within the public sphere, and Kommun-Data AB (later Kommundata) was positioned
as one of the few companies that could support this development. Thus, they expanded to Västberga
Allé in 1971, and established a backup facility in Skellefteå in 1974 in order to reach out to Northern
Sweden’s municipalities. In 1975 and 1976, Kommun-Data was established at two new locations,
first in Gävle and then in Lund. In 1977, they acquired the ICT company NorrData, and started to
provide applications and services also to the banking sector. By this acquisition, Kommundata had
successfully eliminated most of its competition, and in 1978 they supplied Electronic Data Processing
(EDP) services to 267 of Sweden’s 278 municipalities. While 7 municipalities had their own data
centers, only four used other external suppliers [38]. Furthermore, they employed 485 people in eight
different offices; three of them located in Stockholm. The business was growing and the need for data
processing and storage was increasing rapidly. There was a need for a modern, centralized, data center
to handle future challenges.

3.2. The New Facility in Älvsjö, Stockholm

Given this background, it was decided that a new data center should be built. In this section,
we present the data center as it was described discursively in contemporary sources. As the reader
will notice, many of the aspects of the data center described do not relate to environmental issues.

In this relocation project named Projekt Sjöbotten, Kommundata’s Stockholm departments
would move to Älvsjö, south of Stockholm [39]. Hans Schultz from Kommundata was assigned
project manager and the state-owned engineering company KommunKonsult was responsible for the
construction. The new premises were to consist of four main buildings: a warehouse, a two-story
production facility, a seven-story office building, and a building that would host the canteen and
recreation facilities [40]. Here, one large and two smaller gymnasiums were planned (only one was
built), as well as a swimming pool with adjacent saunas and showers, a workshop, and darkrooms
for photography [39,41]. The production facility, i.e., the data center itself, was dimensioned to
accommodate four large mainframe systems [42], and would extend over two stories. This would
substantially reduce the noise level which employees in the older facilities had complained about,
thus greatly improving working conditions. The data center would accommodate the Saab D20 and
the Varian previously located at Sveavägen, as well as the Eclipse and the Univac 1106 [43]. In addition,
a brand-new single-processor Saab Univac 1100/81 was decided on, which would be upgraded to a
1100/82 by adding another processor [44]. Connected to the data center there would also be a printer
room, dimensioned for 15 printers [39].

The security of the data center was discursively constructed as “exceptional” and emphasized
in both internal and external media. In 1983, the facility was called “one of Sweden’s most secure
data centers” and was referred to as “the bunker in Älvsjö” on the Studio G program on Swedish
Television (SVT) [44,45]. The data center had thick concrete walls and security glass “strong enough



Sustainability 2018, 10, 2668 6 of 14

to withstand machinegun fire” [46] (p. 40). The few openable windows were used only in case of
fire, and could only be opened by the fire department. Rotary flywheels and batteries were used as
an Uninterruptible Power Supply (UPS), and after extensive improvements in 1984, when two new
converters were installed; all the mainframes had UPS [47]. The Älvsjö facility was also the first data
center in the world with high voltage cables coated with a flame-retardant material [39].

Less emphasized in contemporary documents and the media was the installed heat recovery
system [48], which would become important later in Tieto’s framing of the data center and their
company as historically “green”. The only brief mention of this system that we have been able to
find is the following: “The heat that is generated by the mainframes will not only be transported
away from the facility, but be used to heat the other buildings” [41] (p. 1). In our interviews with
the main architect of the system, he explained that cooling units with an extra condenser connected
to a dumping condenser were used. In this way, the heat generated by the ICT equipment could be
reused for heating the two-story production facility in which the data center was located, in addition
to the seven-story office building and the warehouse. During winter, at least 80 percent of the required
heating could be provided by excess heat from the ICT equipment. While the technology itself was
not very complicated, the system required the whole block to be constructed with the heat recovery
system in mind. He further explained that the heat recovery system was installed for purely economic
reasons. During the mid-1970s, when the oil price increased by about 400 percent, Sweden was one of
the most oil-dependent countries in Europe [49]: “The oil crises were fresh in their minds . . . it was
never about ‘Green IT’”. The heat recovery system was later complemented with a free cooling system
that could be used during the winters, but this system was unsophisticated and not often used.

The success of the heat recovery system at the Älvsjö facility inspired Kommundata to implement
similar systems in some of their future facilities. The waste heat from the new data center in Lund
was used to heat their offices, and in Skellefteå waste heat was used to heat a nearby hotel. The heat
that could not be used by the hotel was transported directly to the district heating system. In 1989,
3500 MWh of waste heat was recovered in Skellefteå [50]. In Jönköping, the cooling system used 9 ◦C
water which was taken from a borehole near the lake Vättern. In their facility in Borlänge they used
an ice thermal storage system. While this solution saved money, an indirect positive effect was a
balancing of the power grid load. However, at the time none of these systems were seen as related to
environmental issues.

3.3. From Kommundata to Tieto

Kommundata continued to grow, not least after new CEO Göte Jonsson was appointed in 1982.
Almost every municipality in Sweden was using their services, and they had successfully expanded into
the healthcare and banking sectors. In 1992, however, the Swedish economy suffered a recession and the
ICT market underwent rapid changes. Municipalities and county councils started to set up their own,
internal ICT departments with standardized software solutions. Furthermore, the public sector was
becoming increasingly commercialized, leading to increased competition [51]. Contemporary reports
showed that Kommundata’s relations with public sector organizations were crumbling and that their
systems and applications were not competitive enough. Kommunförbundet (formerly Stadsförbundet)
who owned Kommundata realized that they no longer needed their own ICT company in order to
procure cost-effective ICT services, and eventually sold it (renamed Dialog in a desperate attempt to
target the private sphere) to Celsius Industries (later Enator). At least 900 Kommundata employees were
let go in the process. In 1999, Enator merged with the Finnish ICT company Tieto, formed in Espoo in
1968, and formed TietoEnator. The merger with the equivalent-sized Enator marked a tipping point for
Tieto, which became one of the largest IT companies in the Nordic countries. In 2008, they changed
their name back to Tieto. Now there were only a few remnants left of Kommundata in Tieto [38].
But shortly after the merger with Tieto, there was increasing pressure from the market to respond to
environmental concerns. To this, we now turn.
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3.4. Tieto’s Sustainability Efforts: From Reaction to Affirmation

In the early 2000s, the ICT sector saw the need to respond to environmental concerns.
Since its launch in 1996, the environmental management system ISO 14001 had already gained ground
in other sectors by the late 1990s, and in the early 2000s this new environmental pressure was discussed
internally at TietoEnator. The Swedish national rail company had recently started rebranding its goods
transport division to “Green Cargo”, and the former architect of the heat recovery system at Älvsjö
suggested that TietoEnator should start branding itself “Green Data”. However, the interest in such
rebranding was low and TietoEnator preferred to follow the industry standard by implementing an
environmental management system. In 2002, TietoEnator received their first ISO 14001 certificate.
The following year, they started their Corporate Responsibility (CR) activities. However, they were
clearly lagging behind the industry average in the environmental dimension [52]. They concluded in
their annual report that in order to become more environmentally sustainable, they had to put more
emphasis on environmental reporting. In 2005, their CR framework was launched, which established
new policies and revised existing ones.

In 2007, Green IT, which took a broader and more proactive approach to the environmental impact
of ICT, was announced [53]. This broader focus meant that there was no longer a direct connection
between environmental management systems such as ISO 14001 and ICT sustainability. Green IT
meant that the ICT industry should now focus not only on reducing the environmental impact of ICT
itself (Greening of ICT) but also on exploiting the potential of using ICT for sustainability purposes
(Greening by ICT). As it is commonly held that sustainable or “smart” ICT solutions can enable a
20 percent reduction in global greenhouse gas emissions by 2030—while Greening of ICT would only
contribute an around 2 percent reduction [54]—Greening by ICT quickly became the favored discourse
within the industry [8]. It is thus not remarkable that this was the year when the Älvsjö data center
was reborn in the discourse as an environmentally sustainable data center. The broadening of the
sustainability discourse surrounding ICT most likely created the backdrop for the history of the Älvsjö
data center to be mobilized. Heat recovery does indeed reduce environmental impact on other parts of
the community, and can therefore be seen as Greening by ICT.

Given this broadened scope, TietoEnator now had something that they could fit into the discourse
about Green IT. Before that, they only had environmental management systems, just like every other
ICT company. TietoEnator started promoting a more aggressive discourse about sustainability from
this point. They concluded that “Green IT [is] becoming increasingly important” [55] (p. 29) and
started to develop a new Green IT policy which was released the same year. That year they also
released their first Corporate Responsibility Report. The report was very brief, not least since they had
not yet developed any Key Performance Indicators (KPIs) for environmental performance. However,
their Green IT targets for the next 5 years were ambitious. They aimed not only to start measuring the
environmental impact of their data centers, but also to lower the energy consumption of their data
centers by 35–50 percent [56].

After 2007, the Älvsjö data center was not only diligently mentioned in their annual and Corporate
Responsibility reports as a good example of Green IT, but used to mark the starting point for Tieto’s
sustainability initiatives (see Environmental Roadmap, [57]). Their Sustainability Manager also used
the data center as a case of Green IT in various speeches and seminars. 2009 was an important year
for Tieto’s sustainability efforts, not least because they developed and introduced their Sustainability
Intelligence Service, used to collect, store and calculate their CR performance, and decided to start
reporting on their CR performance annually. Their goal was to become the global leader in Green
IT. This was described as a natural step for Tieto, since they had been “environmentally aware since
the 1970s” [57] (p. 3). A prime example is this paragraph in their CR report, under “History of
responsibility”:
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We have been committed to environmental work for several decades. In the late 1970s, we
began to reuse surplus energy from a data centre in Sweden to heat a nearby office building.
About 80 percent of the energy needed to heat the office was captured from large chillers
in the data centre and recycled, saving more than three million kilowatt-hours, which is
equivalent to the amount of energy needed to heat about 200 family-sized houses in Sweden
for a year. (p. 13)

During the years following 2009, their sustainability efforts were further intensified. Apart from
the virtualization and consolidation of servers, heat recycling remained a hot topic, because of the
re-birth of the Älvsjö data center in discourse as a champion of sustainability. Given this renewed focus
on heat recovery, they started to build the “Tieto Cave” in 2009, a data center in an old Swedish military
base in Tullinge outside Stockholm, which was going to recycle excess heat into the district heating
system. So far, it has not been used to heat the surrounding area, partly because the development
of the area has been slower than initially expected. In 2011, their brand-new data center in Espoo,
featuring a heat recovery system, which provided heat to the district heating system equal to the need
of 1500 residential houses, was opened. It is estimated that 78 percent of the total energy consumption
of the center is being reused for heating purposes [58]. The center was ranked as one of the most
efficient data centers worldwide by the CDP [22], and Tieto was ranked as the most sustainable ICT
service company worldwide, and the most sustainable company in the Nordic region [22].

Considering that the Finnish side of TietoEnator had no interest whatsoever in the heat recovery
systems prior to the mid-2000s, according to a Swedish data center facility officer at Tieto, this might
seem remarkable. The reinvention of TietoEnator as a company whose sustainability efforts are
centered around heat recovery probably led to an acceptance of the technology. While the PUE ratio
of the Espoo data center is far better than for most other data centers, they consistently emphasize
the superiority of heat recovery systems over other solutions for sustainability purposes. After 2011,
the Älvsjö data center seems to have lost its status as a sustainability champion for Tieto. Still, it lives
on as a touchstone for their sustainability efforts.

4. Analysis: The Role of Älvsjö in the Creation of Tieto’s Sustainability Profile

In the previous section, based on the case study research, we described how the history of Tieto’s
sustainability efforts was intertwined with the construction of Kommundata’s data center in Älvsjö in
the late 1970s (the main outline is shown in Figure 1). Although the construction of our empirical case
in the previous section is already influenced by our theoretical approach, in this section we delineate
more explicitly some analytical themes related to the historical turn in organizational studies.

International environmental issues have been slowly emerging since the 1960s, with important
texts such as the Silent Spring and the Limits to Growth study. However, the environment as an
important issue truly kicked off in the late 1980s with the Brundtland report, which is still considered
to be a seminal document. Companies all over the world had to start thinking about not only producing
competitive products and services, but also creating social and environmental value. The majority
of ICT companies joined this movement quite late compared to many other industries. In the case
of Tieto, they were faced with pressure to engage in environmental sustainability in the early 2000s.
This pressure was mostly concerned with instituting an environmental management system, ISO 14001.
However, they were struggling with how to make sense of environmental sustainability. The architect
of the Älvsjö heat recovery system, as mentioned in the empirical narrative, proposed introducing the
concept of Green Data, but within the context of environmental certification this really did not make
sense. Greenness for ICT companies at the time was about environmental certification, not so much
about marketing or branding. Some employees were aware of the existence of the heat recovery system
in Älvsjö, but there was no natural way of using this resource within the overarching discourses about
sustainability in the ICT industry at the time.

We argue that the Green IT trend, started in 2007, was an external trigger which re-interpreted
what sustainability in the ICT industry could be. Rather than seeing it as a question of introducing



Sustainability 2018, 10, 2668 9 of 14

certification, which could hardly boost competitiveness, Green IT aimed to put emphasis also on the
positive environmental impact of ICT. The Älvsjö data center was seen in this context as an artifact
that created a positive impact on society by providing “free” heating. Thus, the Älvsjö data center
could be imbued with new meaning, as a fundamental part of the sustainability efforts of TietoEnator.
A champion had been created in the present, out of something that had lain dormant for 30 years.
The architect of the heat recovery system said: “No one was particularly excited about the heat recovery
system, it’s not like we had study visits to the data center because of it at the time”. Rather, the facility
was praised for its security levels and good working environment among other things.
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The heat recovery system was not only seen as a champion in the present, but it also had the benefit
that it was old. This was used in the sense making of environmental sustainability at Tieto. We can
read in their Corporate Responsibility Report from 2010 that they “begun already in 1978 to reuse
energy from servers to heat our own office space in Älvsjö” [59] (p. 43). Given that the heat recovery
system was a material artifact, the authenticity of it could hardly be questioned. Schultz and Hernes
argue that while oral and textual memory cues are vital in identity construction, material artifacts
provide direct manifestations of how “something looked like or felt like . . . creating an immediacy of
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experience while remaining open to differing interpretations” [16] (p. 6). We argue that a change in the
global discourse about sustainability in the ICT industry contributed to the possibility to re-imagine
the material and thus very “real” heat recovery system as Green IT and later Sustainable ICT.

In various speeches in the early 2010s, Tieto’s sustainability manager connected Tieto’s
sustainability efforts not only with the heat recovery system of the Älvsjö data center but also with
the person behind it, the architect. He was described as an environmental hero and one of the first to
work with environmental issues within the Swedish ICT sector. He himself claims that he was neither,
but by connecting the technology to a spokesperson for it, Tieto used its past not just to argue that
there was a heat recovery system already in 1978, but that this heat recovery system was built with
environmental values in mind. These constructed memories from the past have been used to create
cohesion and meaning [19], creating a clear line from the 1970s to the present not only of environmental
consciousness at Tieto but of a particular form of technology. However, as we have already described,
the oil crisis in the early 1970s was the only motivation at the time for reducing the use of energy for
heating purposes. This, however, was downplayed when the Älvsjö data center was mobilized for
sustainability purposes. As organizational researchers argue, companies such as Tieto can chose to
deliberately omit aspects from their narratives which expose ideological or political purposes [18,33],
such as a purely for-profit orientation. This is not to say that the economic focus of the Älvsjö heat
recovery system is a secret. Rather, “saving energy to save money” has been re-interpreted as “saving
energy”. Tieto thus produced and drew on their socially constructed past to show that they have
always been environmentally conscious, and could justify future energy-saving and sustainability
initiatives [17]. Rather than seeing this as a case of deliberately green-washing their past, we see it as a
sensemaking process where certain memory cues are evoked in order to orientate themselves towards
these trends and develop a more sustainable identity or profile. This allows them to collectively
understand and communicate their world-leading position in 2011 not as a response to sustainability
trends, but as a natural continuation of their sustainability efforts and thus as a natural part of their
identity (see Figure 1).

However, we have stated that history is not only open to creative re-interpretation but that it
also influences and shapes the present and the future. The re-emergence of the Älvsjö data center
as a sustainability champion had implications for how Tieto’s future data centers were constructed.
While other companies–such as Facebook and IBM–mainly rely on free cooling rather than heat
recovery, Tieto emphasizes that heat recovery is the most important measure for energy efficiency
and to reduce the environmental impact of data centers: “We are convinced that the smartest way
of optimizing energy efficiency is by re-using excess heat from data center servers” [21] (p. 21).
The architect of the heat recovery system in Älvsjö argues that “economically speaking, free cooling
is better [but] from a sustainability perspective, heat recycling is superior”. This led to two different
but related consequences for future initiatives. First of all, Tieto started building data centers inspired
by the technology used in the Älvsjö data center, although they had not used this technology for
30 years. They have told us that they had the Älvsjö data center “fresh in mind” when starting the
construction of the Tieto Cave in 2009. Secondly, while having one of the most efficient data centers
even by conventional standards, its strong focus on heat recovery led Tieto to openly criticize the focus
on PUE ratios within the industry, and to work on alternative and more accurate metrics: “[PUE] does
not take into account recycling and re-use of excess heat, which is perhaps the best opportunity to
enhance energy efficiency in data centers” [58] (p. 38). Many of Tieto’s data centers can utilize free
cooling, but they are actively trying to deviate from and criticize these more conventional solutions.

What are the consequences of these historically formed sustainability discourses for the future?
Given our theoretical framework, it is likely that these created discourses about sustainability will
continue to affect Tieto. This does not necessarily mean that Tieto have to keep implementing heat
recovery systems in all their future facilities, but if they suddenly shift their discourse to promoting
PUE, then it is likely that they will lose some credibility. To keep being credible, they probably
need to stick to heat recovery technology for some time. However, given our framework, there are
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creative ways of doing so. Usually the data about how much heat is recovered does not need to be
disclosed, which means that Tieto does not need to use heat recovery even though they have these
systems installed. Such a creative re-interpretation is already working at the Tieto Cave in Tullinge.
It is emphasized that this data center can recover heat, even though it does not do so in the present.
This pushes heat recovery, for this particular data center, into the future, as a promised but yet not
realized actuality.

5. Conclusions

In this paper, we set out to argue that Sustainable ICT is far more than just about technology.
Social aspects related to technology are important, and in this paper, we have argued that historical
processes need to be considered to understand what Sustainable ICT “is” for different organizations
and in different contexts. Drawing on the historical turn within organization studies, we have argued
that history both determines the present as well as is determined by it. Thus, by re-imagining past
events for whatever reason in the present, we also create a lasting impact on the future. We argued
that such an understanding of history is rare within fields related to Sustainable ICT, but could
prove very relevant for studies trying to understand how and why certain sustainable ICT practices
and/or technologies are chosen and implemented. Our first contribution is thus to introduce a more
sophisticated view of history than that which is often used within the fields of sustainability and ICT.

By researching the case of Tieto, we have shown how the heat recovery system of the Älvsjö data
center was re-imagined as “green” in the wake of the trend Green IT. This was a re-interpretation
of the purely economic motives when the system was installed which became the foundation for
Tieto’s transition from sustainability laggard to sustainability leader. However, this new sustainability
discourse also has an impact on the future—since Tieto is now identified as a sustainability leader with
a strong base in heat recovery—which implies that they need to stick to the technology and discourse
in practice in order to remain credible. However, according to our framework this can also be done
in creative ways. Our second contribution is thus to provide an empirical account of how a leader
in Sustainable ICT has been using its history creatively for this purpose. By providing this account,
we hope to have shown that this theoretical approach is applicable to the field of Sustainable ICT.
But there are more implications which go beyond individual corporations such as Tieto.

By acknowledging the importance of history as well as highlighting the dual processes of it
as something that impacts us while we have an impact of it, we hold that we can get a clearer
view of Sustainable ICT practices and technologies, with many implications for further research.
This perspective allows us to start asking fundamental questions such as: How and why did various
corporate actors promote certain ways of achieving Sustainable ICT? Why is it that some actors are
more interested in free cooling–what are the historical processes behind this–and how are sustainability
discourses produced as a complex interplay between the present and the past?

While this paper has mainly been concerned with one specific technology (i.e., heat recovery
systems) within one specific organization (i.e., Tieto), we can see how other more specific issues within
Sustainable ICT can be approached with similar research methods. One such example could be the
development of green technologies within the field of communication [60–62]. Since the world during
the last decades has become increasingly networked and interconnected, it is also important to follow
the environmental impacts of this development from a historical perspective. It is likely that historical
processes shape technological choices rather than technical/rational factors only, but that history is
also re-created from the vantage point of the networked and interconnected present.

We can also start asking similar questions at a macro level: Why was the trend Green IT formed
as it was? What were the historical processes behind it? We have previously followed the adoption of
Green IT in Sweden [11] and in Japan [12], but without focusing on historical processes. We indicate
in another paper that the historical development of Green IT as a trend shows that the interest in
sustainability in the IT industry was linked to the broadening from “Green” to “Sustainable” which
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included more economic perspectives [8]. But how was this shift possible? Who were the actors
driving it, and how did they re-interpret history in order to create the future?
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