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Background
The purpose of this poster is to outline the development an augmented
reality (AR) application for use in museums and cultural heritage
centers that explains the impact climate change has on indigenous
communities in Northern Finland, Sweden, and Norway. Indigenous and
minority groups frequently lack the social, political and financial
resources necessary to mitigate the effects of climate change. Further,
many indigenous populations are dependent upon the harvesting or use
of natural resources for their livelihoods. Disruptions in the environment
caused by climate change have a significant impact on traditional ways
of life and community health. Placing indigenous individuals at the
center the experience provides the opportunity for direct interaction.
This is important because indigenous individuals may rarely come into
contact with members of the majority group. Further, treating the
experiences of indigenous women as the focal point of the narrative
centers the discussion on less visible, but equally consequential effects
of climate change.

Purdue University, IN, USA

Themes
Augmented Reality in Museum
Contexts Indigenous Narratives
Augmented Climate

Indigenous Issues

AR

The modern relationship between the Sámi peoples
and the Swedish government is complicated by
centuries of violence, abuse, and colonial oppression
aimed at eliminating Sámi identity[1].
This colonial violence manifested as religious
persecution and economic deprivation in the form of
land seizures. The mistreatment of the Sámi runs
counter to the sense of national pride many Nordic
nations feel when it comes to their history. To quote
Veli-Pekka Lehtola, “the national pride of democratic
past has raised rejective reactions to ideas that
would seem to compare Finnish or other Nordic
histories to colonial atrocities and even genocides
overseas by other more-violent imperial powers[2]”
Understanding the lived experiences of the Sámi is
essential for contextualizing cultural heritage
research. Individuals in Sámi communities suffer
from a higher suicide rate than the rest of the
Swedish and Nordic populations[3], [4]. This
increased suicide rate highlights the disparities in
medical outcomes due to linguistic barriers and
pervasive cultural discrimination[5]–[7]. Sámi
women suffer from a higher instance rate of intimate
partner violence compared to other groups in
Sweden[8]. While tourism is a source of income,
legitimate concerns have been raised about the
detrimental effect tourism has on traditional Sámi
culture[9]. A specific concern is that the Sámi
identity has been distorted for commercial purposes.

AR can be used to digitally recreate of artifacts deemed too fragile to handle or to recreate
locations that are sufficiently remote in time or space. These recreations provide the
viewer with a degree of contextual understanding about the artifact. An additional benefit
of AR the ability to digitally duplications culturally significant artifacts. This allows the
original artifact to be repatriated the original back to the cultural of origin [10], [11].

Climate Change
Research shows that climate change impacts indigenous peoples, such as the Sámi peoples
of Sweden, in distinct ways. Changes in temperature are more pronounced in the Artic. The
Sámi feel the effects of climate change first due to their close interdependence on nature
[12].Climate change is viewed as another stressor in daily life that pushes communities to
edge of resilience. Between rapidly shifting and unstable weather- which contributes to
alterations in the vegetation and freeze-thaw cycles- there is a distinct fear among the Sámi
that they may be the last generation to embrace the traditional way of life[13]. This loss of
traditional lifestyle is a source of ecological grief [14], [15]. This may be true as warmer,
wetter winters prior to reindeer breeding season result in fewer reindeer calves being born
the following spring[15]. Many proposed adaptive strategies are discordant with the
traditional lives of nomadic reindeer herders. This has led to conflicts over how best to
respond to the economic impacts of climate change and the unintended side effects these
impacts have on traditional livelihoods [16], [17]. This has contributed to the need to
present the effects of climate change by humanizing the effects. Martello encourages the
use of images of Indigenous individuals, including the Sámi, as a means to “depict
endangered peoples and places as both exotic and identifiable; they localize and personalize
climate change in the same way that animal rights websites make massive and terrifying
polar bears seem cuddly. ”[18].
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Method
The proposed method is derived from a previous research project Dr. Reinert
conducted on the use of AR in cultural heritage settings. The research
method used in this project has been sub-divided into five parts: Research,
Interviewing, Application Development, Exhibition and Break.
The exhibition will focus on three themes: Gender, Power Structures, and
Technology. The Gender theme will be made obvious as Sámi women are the
subjects and narrators of the exhibit. Two types of power structures will be
discussed: Sámi power structures State power structures. The technology
theme will center on how technological interventions used to counter climate
change effect traditional lifestyles. developments in commercial AR make it
cheaper to develop and maintain an application for a mobile phones.
The Exhibition phase of the project will focus on assessing the effectiveness
of the AR application as an educational tool. Patrons will be incentivized to
participate in the study in two ways. First, they will receive a small discount
on entry to the museum for agreeing to participate. Upon completion of the
study (at the end of 6 weeks), they will receive an additional bonus. Museum
patrons will be asked to complete a survey using an iPad that assesses their
knowledge and emotional awareness of Sámi experiences. This simple
survey will consist of 20 questions.

[1] H. Minde, “Assimilation of the Sami–Implementation and
Consequences,” Acto Boreal., vol. 20, no. 2, pp. 121–146, 2003.
[2] M. Spangen, A.-K. Salmi, T. Äikäs, and V.-P. Lehtola, “Sámi
histories, colonialism, and Finland,” Arct. Anthropol., vol. 52, no. 2,
pp. 22–36, 2015.
[3] K. Ahlm, S. Hassler, P. Sjölander, and A. Eriksson, “Unnatural
deaths in reindeer-herding Sami families in Sweden, 1961–2001,”
Int. J. Circumpolar Health, vol. 69, no. 2, pp. 129–137, 2010.
[4] J. P. A. Stoor, N. Kaiser, L. Jacobsson, E. S. Renberg, and A.
Silviken, “‘We are like lemmings’: making sense of the cultural
meaning (s) of suicide among the indigenous Sami in Sweden,” Int.
J. Circumpolar Health, vol. 74, no. 1, p. 27669, 2015.

[10] L. King, J. F. Stark, and P. Cooke, “Experiencing the Digital
World: The Cultural Value of Digital Engagement with Heritage,”
Herit. Soc., vol. 9, no. 1, pp. 76–101, Jan. 2016, doi:
10.1080/2159032X.2016.1246156.
[11] G. Were, “Digital heritage in a Melanesian context:
authenticity, integrity and ancestrality from the other side of the
digital divide,” Int. J. Herit. Stud., vol. 21, no. 2, pp. 153–165, Feb.
2015, doi: 10.1080/13527258.2013.842607.
[12]J. J. K. Jaakkola, S. Juntunen, and K. Näkkäläjärvi, “The
Holistic Effects of Climate Change on the Culture, Well-Being, and
Health of the Saami, the Only Indigenous People in the European
Union,” Curr. Environ. Health Rep., vol. 5, no. 4, pp. 401–417, Dec.
2018, doi: 10.1007/s40572-018-0211-2.

[5] I. Dagsvold, S. Møllersen, and V. Stordahl, “What can we talk
[13]M. Furberg, B. Evengård, and M. Nilsson, “Facing the limit of
about, in which language, in what way and with whom? Sami
resilience: perceptions of climate change among reindeer herding
patients’ experiences of language choice and cultural norms in
mental health treatment,” Int. J. Circumpolar Health, vol. 74, no. 1, Sami in Sweden,” Glob. Health Action, vol. 4, no. 1, p. 8417, 2011.
p. 26952, 2015, doi: 10.3402/ijch.v74.26952.
[14]A. Cunsolo and N. R. Ellis, “Ecological grief as a mental health
response to climate change-related loss,” Nat. Clim. Change, vol. 8,
[6] I. Dagsvold, S. Møllersen, and V. Stordahl, “‘You never know
no. 4, p. 275, 2018.
who are Sami or speak Sami’ Clinicians’ experiences with
language-appropriate care to Sami-speaking patients in outpatient
mental health clinics in Northern Norway,” Int. J. Circumpolar
Health, vol. 75, no. 1, p. 32588, 2016.
[7] K. L. Hansen, “Ethnic discrimination and health: the
relationship between experienced ethnic discrimination and
multiple health domains in Norway’s rural Sami population,” Int. J.
Circumpolar Health, vol. 74, no. 1, p. 25125, 2015, doi:
10.3402/ijch.v74.25125.
[8] M. Burman, “Men’s Intimate Partner Violence against Sami
Women: A Swedish Blind Spot,” Nord. J. Law Soc., vol. 1, no. 01–
02, pp. 194–215, 2017.
[9] M. Pettersson, A. Oksanen, T. Mingaleva, V. Petrov, and V.
Masloboev, “License to mine: A comparison of the scope of the
environmental assessment in Sweden, Finland and Russia,” Nat.
Resour., vol. 6, pp. 237–255, 2015.

[15]S. E. Lee, M. C. Press, J. A. Lee, T. Ingold, and T. Kurttila,
“Regional effects of climate change on reindeer: a case study of the
Muotkatunturi region in Finnish Lapland,” Polar Res., vol. 19, no. 1,
pp. 99–105, 2000, doi: 10.3402/polar.v19i1.6535.
[16]V. H. Hausner et al., “The ghost of development past: the
impact of economic security policies on Saami pastoral
ecosystems,” 2011.
[17]N. Kaapke, “Reaching for recognition and greening for growth:
perceptions of justice with regard to Sámi reindeer husbandry and
wind energy in Norway,” Master Thesis Ser. Environ. Stud. Sustain.
Sci., 2018.
[18] M. L. Martello, “Arctic indigenous peoples as representations
and representatives of climate change,” Soc. Stud. Sci., vol. 38, no.
3, pp. 351–376, 2008.

