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Foreword

Throughout the year, AUC students regularly have to re-
search and write papers for their courses. InPrint aims to
showcase the hard work and academic rigour of the students
by publishing a selection of these papers every year in the
Open Issue. This year we’re proud to present six papers, two
from each major. The papers cover fields as diverse as sea-
weed farming to ethical education to the use of surveillance
algorithms in the everyday, and all make for excellent reading
material. They not only demonstrate the skill and unique in-
sight of their authors, but will hopefully give you something
to think about and take with you after you’re done reading.

All the papers we receive undergo several rounds of se-
lection and editing, and on behalf of the editorial board and
myself, I’d like to thank everyone that has contributed to this
issue. Producing the publications is never easy, but under the
unique and strenuous circumstances of the global COVID-19
pandemic, the dedication demonstrated by authors, peer re-
viewers, faculty and our own editors has been exceptional.
Thank you.

I sincerely hope that in reading this Open Issue you, our
dear reader, can once again see the high level of academic
achievement of AUC students, their incredible work ethic, and
the wonderful variety in interests and topics that is emblem-
atic of the liberal arts and sciences education. Furthermore, I
hope that although our lives have largely been turned topsy-
turvy and many of us are finding ourselves oddly missing the
Academic Building, that in reading this issue you can be re-
minded of some normalcy as you learn something you may
not have known before.

And with that, I welcome you to our 13th publication:
the 2020 Open Issue!

Aisha Erenstein, on behalf of InPrint

ii



Contents
Sciences
An analysis of the potential of pesticide optimization via data mining techniques and wireless sensor networks
– Lanie Preston (1-5)

Sciences
The potential risks of wide-scale seaweed farming on ecosystem and socio-economic health
– Iqra Nowshari (6-11)

Social Sciences
Defining the way nature can nurture creative development
– Sascha Sylbing (12-19)

Social Sciences
Spotify, Big Other and the implications of (big) data gathering
– Marta Ceccarelli (20-25)

Humanities
Sailing Close to the Wind: Desire, Violence and Queer Subjectivity in Kenneth Anger’s Fireworks
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Abstract

The human population is on track to reach 10 billion individuals by 2050, and the associated growth
in food demand has prompted the agricultural industry to rely heavily on synthetic pesticides (Carvalho
2017). Data mining is the practice of extracting meaningful patterns from large corpora of data (Siddesh
et al. 2018). As the affordability and durability of devices capable of data collection and analysis has
grown, farmers have begun to use data mining techniques in the agricultural sector, a practice known as
“smart farming” (Bauckhage and Kersting 2013). By means of a literature review, this paper will examine
the potential of data mining techniques to be integrated into an autonomous pest management system
for the purpose of reducing farmers’ pesticide use. Three specific, algorithm-based requirements of this
system will be examined: pest threshold establishment, pesticide threshold establishment, and pest clas-
sification. The ability of these algorithms to be integrated into Wireless Sensor Networks (WSNs) and
ultimately an Internet of Things (IoT) network will then be evaluated. If successfully implemented, such a
system would radically change the way pesticides are used, reducing the global prevalence of detrimental
human health and ecological effects associated with pesticides.

Keywords and phrases:Data Mining, Agriculture, Wireless Sensor Networks, Internet of Things, Smart
Farming, Integrated Pest Management, Pesticides

The explosive growth of food demand in the
past century has prompted the agricultural indus-
try to rely heavily on the use of synthetic pesticides
(Carvalho 2017). Currently, 2.5 billion kilograms
of pesticides are used annually on worms, beetles,
and weevils, and while their use has improved crop
yield, they can also cause detrimental effects to
human health and local ecology1 (Carvalho 2017).
Given the understanding that current levels of pes-
ticide use are unsustainable, innovation with re-
gards to reducing pesticide consumption is at the
forefront of agricultural research (Bauckhage and
Kersting 2013). One promising method is data min-
ing, which identifies meaningful patterns from large
corpora of data (Siddesh et al. 2018). Data mining-
based components of pest management, such as
computerized pest identification, have been devel-
oped; however, the global market has yet to see
a fully-fledged pest management system with the
goal of reducing pesticides (Bhargavi et al. 2018).
This research gap will be investigated through a lit-
erature review of current studies regarding existing
data-mining algorithms and their potential to be in-
tegrated into autonomous sensor systems for the
purpose of pest management. The successful im-
plementation of such a system would significantly
reduce pesticide use and thus the prevalence and
severity of pesticide-related health and ecological
issues worldwide (Bhargavi et al. 2018).

In the last decade, data science has become in-
creasingly prevalent in a wide variety of fields, and

agriculture is no exception (Siddesh et al. 2018).
The software necessary for running large-scale
data mining algorithms was once prohibitively ex-
pensive for the general public and the associated
hardware was previously ill-suited for outdoor data
collection (Bauckhage and Kersting 2013). How-
ever, the development and commodification of
smartphones, tablets, and Radio-Frequency Identi-
fication (RFID) tags in the last 50 years has made
devices capable of data collection and analysis
both more accessible and durable (Bauckhage and
Kersting 2013). Currently, the use of data mining
in agriculture primarily involves measuring climate
and crop conditions to optimize crop placement and
planting schedules (Siddesh et al. 2018). Hot and
Popović-Bugarin, for example, utilized data mining
to classify soils and predict crop fertility so as to
create an ideal mapping for crop placement to max-
imize crop yield (2016). The extension of data min-
ing to farming has laid the foundation for techno-
logical innovations in the agricultural industry, in-
cluding drastic changes in pest management.

Since a pest management system requires
several intricate, interdependent components,
decision-making surrounding pesticide use and ap-
plication prior to 2010 was almost exclusively han-
dled manually (Connolly et al. 2014). However,
the last several years saw an unprecedented rise
in the pervasiveness and complexity of data min-
ing algorithms, dramatically increasing their func-
tionality (Atay and Burdur 2018). As early as 2014,

1Examples of the effects of pesticides on human health include respiratory problems, infertility, and cancer, while effects on local
ecology include killing of non-target plants and insects, threatening biodiversity and the stability of ecosystems (Carvalho 2017).
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researchers utilized data mining algorithms to ana-
lyze the effects on crop yield of different techniques
of pesticide spraying, such as the distance of the
sprayer from the plants and the variety of pesti-
cides used (Connolly et al. 2014). Connections be-
tween pest levels and weather-based factors have
also been evaluated through linear regression, a
data mining technique that uses machine learning
to model the effects of dependent variables, includ-
ing temperature and precipitation on an indepen-
dent variable such as pest population levels (Chin-
nusamy et al. 2018). Hence, two major building
blocks of a pest management system have already
been developed. That being said, researchers have
not yet identified which specific algorithms would
be necessary for this system to become fully auto-
mated.

A data-mining-based, automated pest manage-
ment system must identify several properties from
real-time data to make informed decisions, which
requires specific algorithms (Bhargavi et al. 2018).
In particular, two kinds of thresholds should be
identified: a pest level threshold, above which
pests begin to cause major crop damage, and a
pesticide threshold, above which further applica-
tion of pesticides becomes detrimental to crop yield
(Atay and Burdur 2018, Bhargavi et al. 2018).
Naive Bayes algorithms can be trained on exist-
ing datasets to identify the pest population level
at which pesticide intervention becomes neces-
sary for yield preservation (2018). In terms of a
pesticide threshold, Atay and Burder determined
the point at which pesticide applications become
detrimental to crop yield could be found by pro-
gramming Decision Tree algorithms with preexist-
ing data on the amount of pesticides used and
eventual crop yield (2018).

Notably, the combined advice of both methods
suggested reductions both in the number of appli-
cations and the amount of pesticide used relative to
current patterns. Bhargavi et al. found that farm-
ers often applied pesticides before they were actu-
ally needed, and suggested delaying pesticide ap-
plications until pest populations reached a critical
mass (Bhargavi et al. 2018). Furthermore, Atay
and Burdur found that effectiveness of pesticides
declines after a certain tipping point, and that a
calculated reduction in pesticide use could improve
crop yield (2018). In other words, when using tradi-
tional methods based on human intuition, farmers
tend to apply pesticides both prematurely and ex-

cessively. As such, in the proposed system, once
the pest level threshold has been found via the al-
gorithm described by Bhargavi et al. (2018), the
signal to apply pesticides would be sent only af-
ter the threshold has been reached. Furthermore,
the appropriate amount of pesticide released by
this signal could be determined via the method de-
scribed by Atay Burdur (2018). Utilizing existing
algorithms in this way would both eliminate super-
fluous pesticide use and control pest populations
before they grow out of control, leading to a reduc-
tion in overall pesticide use.

In order to appropriately apply threshold algo-
rithms in real-time, a pest management system
would also need to actively monitor pest levels (Ar-
shad et al. 2017). This task would require both the
ability to ensure that the system can capture the
pests’ image and that the system has the ability to
classify the photographed insects in order to gener-
ate accurate data on current pest levels. Inexpen-
sive, small-scale image sensors, such as comple-
mentary metal-oxide-semiconductor (CMOS) sen-
sors, are ideal for photographing pests given their
small size and long battery life (Chaudhari and Patil
2019). These sensors can easily be integrated into
waterproof cameras placed in the vicinity of the
crops (Arshad et al. 2017). Once the camera has
been placed, farmers must also take steps to en-
sure that the target pests will be captured within
the camera’s frame. Chaudhari and Patil deter-
mined that pests can be lured into the camera’s
frame via light attractants or pheromones emitted
by a device housed within the camera’s bodywork
(2019). The ability to photograph pests for the
purpose of classification allows farmers to contin-
ually keep track of pest levels as cameras capture
and keep track of how many pests have been seen
within a designated time frame, which would be
crucial to a pest management system’s ability to
compare pest levels against a calculated threshold.

Once images of pests on the target plant have
been captured, data mining algorithms can be used
to determine to which species the pests belong,
which would be used to determine whether their
quantity surpasses established pest thresholds.
Birch et al. suggest first pre-processing the image
to split it into distinct segments, facilitating the pro-
cess of image analysis (2013). Once the image has
been segmented, the K-means algorithm can be
used to find characteristic patterns within the im-
age and ultimately identify the insects’ species, as
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has already been accomplished in previous studies
examining algorithmic moth identification (Birch et
al. 2013, Ding and Graham 2016). This opens up
the possibility for the pest management system to
keep track of both the species and quantity of pests
on crops in real-time. In conclusion, if pest pop-
ulation data could be generated and paired with
the algorithm for pest threshold identification, it is
possible to create a system where pests are iden-
tified and kept track of until the pest threshold is
reached, at which point (and not before) pesticides
would be applied.

The next step in implementing an automated
pest management system is creating a platform for
collecting data and running the algorithms iden-
tified above. Chinnusamy et al. identified Wire-
less Sensor Networks (WSNs), networks of battery-
operated sensors that collect and record data in
real-time, as optimal for this purpose (2018). WSNs
are both relatively inexpensive to produce and ad-
equately durable to be placed outdoors in close
vicinity to crops (Elijah et al. 2018). Furthermore,
they are sensitive enough to record large amounts
of data on ambient conditions such as precipita-
tion, temperature, and air quality (Chinnusamy et
al. 2018). Because of these properties, WSNs
are already widely used to collect environmental
data that can be analyzed in order to optimize crop
placement and fertilizer application (Azfar et al.
2015). Azfar et al. determined that this function-
ality could extend to pest management if thresh-
old algorithms are integrated into WSN nodes that
have been fitted with acoustic sensors, which track
noises created by the movement of pests, such as
wing flapping, to measure pest activity (2015).

The ability of WSNs to measure large amounts
of environmental data in real-time makes them
ideal for the proposed autonomous system. Specif-
ically, the nodes in the system’s WSN could be fit-
ted with an acoustic sensor to check pest levels at
set time intervals throughout the day via the afore-
mentioned mechanism (Azfar et al. 2015). If these
nodes are additionally fitted with the small camera
described above, they could photograph and iden-
tify insects present on plant leaves via classifica-
tion algorithms (Chinnusamy et al. 2018). Nodes
can alert farmers if each pest population exceeds
acceptable levels once they are programmed with
threshold algorithms (Chinnusamy et al. 2018).
The flexibility of these algorithms would allow farm-
ers to tailor pest management to specific insects

and crops, facilitating the system’s use in a wide
variety of geographic regions (Chaudhari and Patil
2019). Thus, by equipping WSNs with the appro-
priate algorithms and hardware, it is possible to
create an autonomous pest management system.
However, in the absence of a connection between
WSNs and a central control point, data collection
and analysis would still require significant manual
labor.

The services of WSNs become much more valu-
able when they are remotely accessible via the in-
ternet, so WSNs are now frequently integrated into
Internet of Things (IoT) systems. This allows WSNs’
data to be collected in one place and managed re-
motely via an internet-connected device, eliminat-
ing the need to manually combine data collected
from individual WSNs (Elijah et al. 2018). This also
creates the option to upload and process massive
amounts of agricultural data through a cloud data
storage service, allowing farmers to identify long-
term patterns in pest levels and conditions (Elijah et
al. 2018). Furthermore, this data can be continually
processed to update threshold and classification al-
gorithms, allowing the proposed system to evolve
dynamically (Siddesh et al. 2018). Because IoT is
so widely accessible, multiple open-source data an-
alytics tools that support agricultural services, such
as CropX and OnFarm, have already been devel-
oped, allowing farmers to store and analyze data
for free (Bedord 2016). One downside to the use of
IoT for this purpose is that it creates the potential
for hackers to be able to install malicious software
on WSN devices via an IoT network, sabotaging a
community’s food supply (Elijah et al. 2018). As
such, Elijah et al. found that effective encryption al-
gorithms for data processed on IoT networks must
be developed before it can be used on a large scale
within the agricultural sector (2018). Once this ad-
vancement is made, implementing an IoT system
within our hypothetical network would make the
latter both more effective in storing and process-
ing data and more accessible to farmers without a
data science background.

This paper has integrated the existing data min-
ing concepts of threshold identification and pest
classification into an IoT system of WSNs. The pro-
posed system would be an improvement over tra-
ditional methods in that it actively generates an
overview of pest populations plaguing crops, cal-
culates at which levels these pests become harm-
ful, determines whether or not this level has been
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reached, and decides the proper amount of pesti-
cide to spray based on these calculations, all with-
out requiring human intervention. Given the ten-
dency of human farmers to overuse pesticides, the
implementation of such a system would theoreti-
cally result in a reduction in overall pesticide use.
It is important to note that there are several limi-
tations of this system that have not yet been iden-
tified. A mechanism for physically spraying pesti-
cide would need to be incorporated into the sys-
tem in order for it to be truly autonomous. Without
this, a small degree of human error is still possible,
making it difficult to concretely estimate the sys-
tem’s effectiveness. Farmers would need to be ed-
ucated about the system itself, its advantages, and
its maintenance if the system’s implementation is
to be successful. Furthermore, additional security
measures must be developed so that these sys-
tems are no longer vulnerable to malicious hack-
ing attacks. Despite these concerns, this paper
has shown that the effective integration of exist-
ing data mining algorithms into an IoT system could
create an effective, affordable, and durable sys-
tem whose implementation could eventually dimin-
ish major health and ecological issues associated
with pesticide use across the globe.
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Abstract

There is a growing interest in wide-scale seaweed aquaculture due to the variety of benefits and uses
that seaweed has, and its ability to mitigate and adapt to the effects of climate change. Nevertheless, the
environmental risks of seaweed aquaculture on the local ecosystem are minimally discussed in scientific
literature. This paper analyses and synthesizes the current literature on risks associated with seaweed
aquaculture that are posed to ecosystems and human populations, with a focus on Asian countries. The
risks to native ecosystems arise from the effects that seaweed cultivation will have on the chemical,
physical and biological characteristics of the ecosystem (such as nutrient concentration, light access, and
species distribution). Further risks to the native ecosystem are the potential for invasive species and dis-
ease to spread rapidly, subsequently causing crop failure. In turn, crop failure proves detrimental to the
social and economic livelihoods of communities dependent on seaweed aquaculture. Further research is
needed to specify the socioeconomic risks and the ideal farming methods required to minimize the preva-
lence of crop failure. A system of advice and aid to local Asian seaweed communities may prove beneficial
to safeguard the future of seaweed aquaculture.

Keywords and phrases: seaweed, risk, ecosystem, coastal communities

Introduction

As the prevalence of forest fires increases glob-
ally, the idea of cultivating fire-proof forests that
would still absorb carbon from our atmosphere has
been garnering interest from scientists, with par-
ticular focus into aquaculture such as seaweed
farming (Woody 2019). There are ample stud-
ies highlighting the advantages of wide-scale sea-
weed farming: it can combat ocean acidification
(Froehlich et al. 2019), re-oxygenate coastal wa-
ters (Krause-Jensen and Duarte 2016), and prevent
coastal erosion and habitat depletion (Xiao et al.
2017). Furthermore, seaweed farming can also in-
directly reduce the emission of methane gas by
livestock (Duarte et al. 2017). It has been shown
that sprinkling a particular species of red seaweed
into cattle feed reduces the methane emitted by
livestock by up to 99% (Machado et al. 2017, Kin-
ley and Fredeen 2015). The production of seaweed
could also have a number of socio-economic ben-
efits, for example by providing new opportunities
of employment, increased incomes and thus im-
proved the economic livelihood of coastal commu-
nities (Cottier-Cook et al. 2016).

On the other hand, however, the risks associ-
ated with large scale seaweed farming have been
studied less in depth, and the literature regarding
seaweed aquaculture hardly mentions the risks in-
volved. Froehlich et al. discuss risks such as en-
tanglements, poor management and nutrient di-
versions; these risks, however, are only mentioned
briefly towards the end of the paper (2019). Like-
wise, Duarte et al. only sporadically acknowledge

the risks or negative impacts of seaweed farming
throughout their article “Can seaweed farming play
a role in climate change mitigation and adapta-
tion”, and consider the impacts of invasive species
“not severe in nature” (2017, pg. 3). This in-
evitably raises the questions: what are the risks in-
volved in large scale seaweed aquaculture? Why
are they frequently underrepresented in the scien-
tific discourse, and what can be discovered about
them? This paper explores the risks associated
with seaweed aquaculture, focusing on the dan-
gers it poses on the health of local ecosystems
and the livelihoods of coastal human populations.
To achieve this, the relevant literature will be re-
viewed using the University of Amsterdam online
library and other online academic databases with
peer-reviewed articles. Further accounts found op-
portunistically on the internet of the current sea-
weed industry in Asia will be critically analysed. Fol-
lowing the assessment of risks, this research then
considers the overall implications of large scale
seaweed aquaculture and will propose potential
measures that can be taken to minimize and avoid
these risks.

Risks to the native ecosystem

The cultivation of large-scale man-made sea-
weed farms could have drastic impacts on the na-
tive ecosystem. Seaweed farms may lead to al-
terations of nutrient availability and other phys-
ical needs of species in the ecosystem. Thus,
changing the environment can potentially threaten
the local species, which in turn can adversely af-
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fect the ecosystem. Studies on Chinese coast-
lines, which are the largest seaweed producers in
the world, provide a fitting example of the biogeo-
chemical impacts of large-scale seaweed farming
(Xiao et al. 2017). Chinese coastal waters receive
large nutrient inputs from the mainland by rivers
as well as from the atmosphere, which cause eu-
trophication, algal blooms and hypoxia (Xiao et al.
2017). Seaweed farming can have positive reme-
dial effects when the removed nutrients come from
excess inputs from anthropogenic causes (Camp-
bell et al. 2019). It is possible, however, that
the high requirements of seaweed farms could
lead to nutrient limitations in the future, causing
competition in coastal aquatic species, and may
increase the uncertainty of nutrient stressors in
the ecosystem (Meerhof et al. 2012). Beyond
this, if there are sustained efforts to limit nutrient
pollution from the mainland, seaweed cultivation
could result in the artificial enhancement of nutri-
ent levels with the use of fertilization or deep wa-
ter pumping which may result in further eutroph-
ication (Buschmann et al. 2017). Artificial nutri-
ent enhancements like these are already used in
Japan, where deep nutrient-rich water from the Pa-
cific Ocean is pumped to the surface, however, us-
ing these technologies in nutrient poor areas to
create new spaces for cultivation may involve fur-
ther environmental consequences (Buschmann et
al. 2017). Additionally, large-scale cultivation will
lead to competition for physical needs, such as the
need for light. Seaweed farms are ideally located
in shallow coastal areas, which other native aquatic
organisms inhabit. Seaweed farms must be located
at depths in the water column that optimize growth;
excessive light can result in photo-oxidative stress
and restricted light will cause low growth (Camp-
bell et al. 2019). The introduction of seaweed
farms may interfere with the availability of light,
and thereby cause native aquatic species to com-
pete with the seaweed, with the reduction of light
possibly being low enough to limit other macroalgal
photosynthesis (Gerard 1984). Thus, as a result of
the chemical and physical alteration in coastal wa-
ters due to large-scale seaweed cultivation, native
coastal species may be at risk of losing the require-
ments necessary for their survival (Campbell et al.
2019).

There is already evidence of seaweed farm-
ing impacting the survival of native phytoplankton
species through the competition for light and nutri-

ents. A large-scale seaweed farm in Sanggou Bay,
China, for example, has shown that the growth and
harvesting season of seaweed is correlated with a
decrease in the biomass of phytoplankton, indicat-
ing that seaweed growth restrains phytoplanktonic
growth (Shi et al. 2011). Phytoplankton are im-
portant primary producers in aquatic ecosystems
and can be credited for at least half of the earth’s
net primary production of chemical energy through
photosynthesis (Roach 2004). A reduction in the
abundance of phytoplankton has a direct impact on
biogeochemical cycles in the ecosystem (Litchman
2007), and can affect higher trophic levels, which
has implications on the aquatic food chain (Camp-
bell et al. 2019). Nevertheless, it is difficult to es-
timate exact interactions that large scale seaweed
aquaculture would have on native marine animals,
since these effects will be specific to the location of
farming, type of farming, type of seaweed and the
local marine species.

Risk of death, disease and invasivity

The idea of “invasive” species and the effects
that seaweed farming would have on the distri-
bution and abundance of invasive species should
be taken into consideration. In understanding the
potential risk, it is important to define the term
‘invasive species’, and to briefly discuss the de-
bate surrounding the effects of invasive species.
An ever-increasing number of scientists contest the
use of language surrounding invasive species, and
consider their depiction in scientific literature as
unwarranted, more rooted in the fear of the for-
eign than in scientific evidence (Goode 2016). The
idea of the "invasive alien" species also draws from
faulty ideas of a balanced ecosystem that can be
disrupted by outsiders, with consequences usually
being more drastic than they really are (Atkins
2017). It is important to note that along Asian
coastlines almost exclusively native species of sea-
weed are used, and therefore the risks associated
with non-native species may be negligible. How-
ever, non-native species would be of greater con-
cern when considering the introduction of Asian
species to foreign coastlines, for example the in-
troduction of the Asian brown kelp species Un-
daria pinnatifida to the French coast, where it be-
came a dominant biofouling species (Campbell et
al. 2019). In Zanzibar, the introduction of South-
East Asian seaweed species have been found to
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lead to a domination of the species, indicating a
shift from native species to the introduced, with the
added risk that native populations will not recover
(Tano et al. 2015).

While Duarte et al. postulate that the impacts of
invasive seaweed species are shown to be lacking
in substantial severity (2017, pg. 3), Cottier-Cook
et al. (2016, pg. 9) indicate the opposite. In Hawaii,
the introduction of an Asian red seaweed species
was found to spread to corals that were at a dis-
tance of 6 km from the original point of cultivation,
where it prompted a number of coral deaths. This
case exemplifies the realistic risks of the implemen-
tation of large-scale seaweed farming on the na-
tive biodiversity along coastlines previously unin-
habited by seaweed. These potential risks could be
heightened if genetically diverse species are intro-
duced into areas without a thorough inspection of
the impacts it may have on other aquatic species.
The severity of impacts that introduced seaweed
species have on coastal ecosystems would need to
be assessed in greater detail before any large-scale
seaweed project is started. An impact assessment
of the various species of seaweed could also bene-
fit farmers in helping them make crucial decisions
regarding cultivation practices, such as the spac-
ing and siting of seaweed beds. Thus, while it is
important to keep in mind the questionable nature
of the concept of invasive species, it should not be
used as an excuse to disregard legitimate concerns
of the potential damage seaweed farms may cause
in non-native habitats.

The lack of genetic diversity in large scale farm-
ing practices and the methods of farming could also
make these crops more vulnerable to diseases and
bacterial infections (Cottier-Cook et al 2016). Thus,
an important concern of stakeholders of this indus-
try is the proliferation of the genetic diversification
of species. Genetic diversity refers to the variance
of genes within species; a lack of genetic diversity
opens a group of seaweeds up to dangers of para-
sites and pathogens (Buschmann et al. 2017). So-
called monocultures of seaweed species that are
created via clonal reproductive methods increase
the susceptibility of disease significantly within one
seaweed forest (Buschmann et al. 2017). An ex-
ample of this is the “ice-ice” disease that caused
drastic declines in the seaweed species Kappaphy-
cus alvarezii growing in the Philippines, Madagas-
car and Tanzania (Cottier-Cook et al. 2016). Pro-
moting genetic diversity or de-incentivizing mono-

cultural farming could be a solution to crop failure.
However, the monocultural farming system is more
commercially viable due to the lower costs asso-
ciated with it, and so incentives, such as subsidies
from the government should be implemented to aid
farmers in making decisions less prone to risks.

A further risk of monocultural stocks is the pos-
sibility of new or known pathogens that develop in
cultivated forests to transfer to natural populations
(Campbell et al. 2019). Responses to these out-
breaks of disease aren’t well developed, and usu-
ally consist of chemical treatments or simply the
removal of the crops in question (Campbell et al.
2019). Further environmental repercussions may
arise through the use of chemicals after a disease
outbreak. To encourage a responsible cultivation of
seaweed aquaculture, it is crucial to provide farm-
ers with genetically diverse and disease-resistant
seed-banks or nurseries (Cottier-Cook et al. 2016),
and to accurately inform relevant stakeholders of
the best method of farming to limit the spread of
disease.

Socio-economic risks

This next section evaluates the potential risks of
large-scale farming on coastal populations, and the
socio-economic implications these have. The sea-
weed industry has expanded rapidly in Asia, pro-
viding hundreds of thousands of families with in-
comes and employment (Simbahon and Ricoher-
moso 2001). In South East Asia oftentimes all
working-age members of the family are involved
in the mainly family-owned businesses that com-
pose the local seaweed industry (Msuya and Hur-
tado 2017).The greatest socio-economic risks in
these contexts could arise either from crop failure
caused by inefficient or unsuitable farming meth-
ods, or from corporations that aim to overtake
coastal space to create large-scale farms. For the
latter, one study indicated that Canadian corpo-
rations seeking to start large plantations of sea-
weed farms in the Philippines ended up being un-
able to compete with the small and family-run busi-
nesses already existing (Valderrama et al. 2015).
This may raise the question whether or not large-
scale seaweed cultivation is even a feasible option
for foreigners in Asian economies, where family-run
businesses have already established themselves
in the global economy. In spite of this, an ex-
ample of crop failure that had a negative socio-
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economic impact is the aforementioned “ice-ice”
disease that affected the red seaweed from the
genus Kappaphycus, which led to declines in the
crop in the Philippines, Madagascar and Tanza-
nia (Cottier-Cook et al. 2015). In the Philippines
this caused a loss of over $310 million US dol-
lars (Cottier-Cook et al. 2015). To prevent sce-
narios like this from occurring again and harming
the livelihoods of coastal communities, appropriate
advisory councils and emergency aid programmes
should be created and maintained to safeguard lo-
cal seaweed farms and promote appropriate farm-
ing methods. Furthermore, the seaweed industry
in Asia is vulnerable to price volatility, mostly be-
cause of a lack of trustworthy market information
and statistics (Valderrama et al. 2015). In most
cases these local communities depend heavily on
the income earned from harvesting seaweed. But
with a lack of central governance to control sea-
weed pricing and monitor the health of the indus-
try, it comes as no surprise that any drastic impacts
that could harm large-scale seaweed crops will also
have imminent adverse effects on local communi-
ties and economies.

Implications and Conclusion

The research at hand identifies implications on
the future of aquaculture in Asian countries, and
subsequently points to suggestions for future re-
search. Most significant is the need for thorough
and reliable assessments on seaweed cultivation
projects that are site-specific as well as accessible
for local stakeholders. Analyses of previously dras-
tic and harmful crop failures in the seaweed indus-
try must be formulated, shared and made accessi-
ble. The reasons behind them should also be identi-
fied so as to ensure that crop failure does not occur
again in the future. Despite the available research
into large-scale seaweed farming, it is important to
investigate how viable large-scale and foreign sea-
weed aquaculture projects are in Asian coastal wa-
ters, since larger corporations seem unable to pen-
etrate into the well-established local seaweed pro-
ducers (Valderrama et al. 2015). An area of po-
tential research could be an anthropological case
study of the effects that seaweed farming has in
a family or community before, during and after a
crop failure occurs, to determine how crop yield af-
fects the social and community dynamics. It should
also be noted that the literature on socio-economic

risks of seaweed farming indicate a lack of suffi-
cient evidence to conclude that crop failure would
actually result in devastating effects on local com-
munities. Further research and case studies would
be required to pinpoint the extent of harm that an
instance of crop failure in the Asian seaweed indus-
try has on local communities.

The investigation of the risks of seaweed farm-
ing on ecosystem and socio-economic health has
shown that significant opportunities for adverse ef-
fects remain. A major risk is the ability for sea-
weed to modify native aquatic environments by
using up nutrient and light resources that are re-
quired by other aquatic life (Campbell et al. 2019).
The risks within cultivated ecosystems are primar-
ily found in the potential for seaweed farms to cre-
ate a genetic monoculture, and subsequently suf-
fer drastically from a disease whilst being genet-
ically defenseless, allowing the disease to spread
rapidly and increasing the risk of crop failure. Be-
yond this, there is a possibility for non-native sea-
weed species to spread beyond the scope of the
farm and to over-consume resources required for
other aquatic life, such as corals. While this latter
risk remains negligible in the focus area of Asian
coasts, since most commercially grown seaweed is
native to Asia, it remains an important concern for
seaweed farming in the rest of the world. Subse-
quently, the implications of this research show that
a general system of protection and aid for seaweed
(and other aquacultural) communities should be in-
troduced in Asia. This may include, but is not lim-
ited to, a policy programme that entails thorough
awareness programmes to describe various farm-
ing practices and their effects. In addition to this,
subsidies should be used to promote or jumpstart
seaweed farming and safeguard the management
thereof. The ongoing concerns of climate change
and the desire for expanding seaweed production
necessitates a dialogue between the scientific com-
munity and the seaweed industry. In the end, im-
proved communication and collaboration between
these groups is vital to aid in safeguarding coastal
ecosystems for future generations.
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Abstract

Spending time in nature has been found to have a beneficial effect on creativity and cognitive func-
tioning, and various philosophers, psychologists and neuroscientists have praised nature’s restorative
benefits. However, the effect that spending time in nature has on the development of creative skills in
early childhood, until the age of 12, has not been thoroughly examined thus far. Through a review of
the existing literature, this paper explores the influence exposure to natural environments in early child-
hood has on development of creative skills by the means of three theories: the attention restoration
theory, mind-wandering, and the development of white and gray matter in areas linked to creative think-
ing skills. Nature-induced repeated restoration of the attention networks, moments of mind-wandering,
and increased development of brain regions such as the prefrontal cortices, the cerebellum, could lead
to higher levels of creativity later in life. However, more studies must be conducted in order to deter-
mine the precise effect nature has on creative development in early childhood, including the difference
in susceptibility to exposure to nature; different effects of direct and indirect exposure to nature; and the
persistence of these changes into adulthood.

Keywords and phrases: creativity, cognitive development, attention restoration, mind wandering, nat-
ural environment

Exposure to a natural environment has long
been found to be beneficial to human health, and
with the growing interest in the practice of ‘nature-
therapy’ and ‘forest-bathing’, research continues
to be conducted on the way spending time in na-
ture can improve one’s cognitive and physiological
health (Bowler, Buyung-Ali, Knight & Pullin, 2010;
Hansen, Jones & Tocchini, 2017; de Keijzer, Gascon,
Nieuwenhuijsen & Dadvand, 2015, Yin et al. 2019).

Time spent in nature has been shown to have a
positive correlation to a direct increase in concen-
tration (Kaplan, 1995; Berman, Jonides & Kaplan,
2008), restore attentional networks (Berman et al.,
2008; Bowler et al., 2010) and provide a subtle form
of distraction (van Rompay & Jol, 2016; Williams
et al., 2018). Moreover, exposure to greenery
was found to influence the development of both
grey and white matter in the brain (Dadvand et al.,
2018). These benefits have all been suggested to
increase creative thinking skills. Since early child-
hood is a critical period for the development of
brain regions and pathways associated with cre-
ativity, time spent in nature during that period
could heighten the pace of creative development.
Hodel (2018) found that environmental factors in
early childhood substantially affect neurological de-
velopment of the prefrontal cortex and Kandler et
al. (2016) concluded that although a part of cre-
ativity is determined by genetic factors, a substan-
tial remaining part of variation in creative thinking
skills can be explained by differing environmental
factors.

Bowler et al. (2010) carried out a systematic

review in which they found that time spent in na-
ture leads to the short-term augmentation of over-
all cognitive functioning, including creative think-
ing skills. But most studies in their review were
conducted on young adults, rather than children.
The existing body of research on the effects of nat-
ural settings on creativity has a strong focus on the
short-term effects, rather than on creative devel-
opment (Gardner & Kuzich, 2017; Wallner et al.,
2018).

Thus far, the relation between exposure to na-
ture in childhood and creative development has not
been studied to a great extent. This paper aims to
elucidate the way spending time in nature in early
childhood, from birth until the age of 12 years old,
influences creative development. In order to do so,
it will connect a multitude of studies and theories
concerning the stages of creativity; its neurobio-
logical bases and the effect of natural and green
environments on children’s development and cog-
nitive functioning. It aims to provide a compre-
hensive framework of the way nature can stimulate
the development of creativity longitudinally, which
could lead to the implementation of more contact
with nature in creative education in kindergartens
and primary school, using nature for educational
purposes instead of merely as an environment to
play in. Since creativity has many different ways of
establishing and expressing itself, it simply cannot
be confined to one neurological process or brain re-
gion. Thus, this paper will build onto a selection of
studies that have measured the expression of cre-
ative thinking skills and artistic creativity in behav-
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ioral tests, as well as the neuroimaging of regions
associated with creativity.

For the purposes of the study at hand, creativity
will be understood as the ability to produce a work
that is both original and valuable, as defined by de
Sourza et al. (2014). It is commonly thought to be
exhibited and measured in three ways: divergent
thinking, artistic creativity, and creative insight (Di-
etrich & Kanso, 2010). Divergent thinking is a pro-
cess in which one comes up with a number of po-
tential solutions to an issue based on associations
with former experience (Jung, Grazioplene, Capri-
han, Chavez & Haier, 2010). Divergent thinkers are
good at flexibly (re)directing their attention; they
shift their attention to different topics with more
ease without losing focus. This results from great
cognitive control in the process of shifting atten-
tion (Chrysikou, 2018). Artistic creativity is gener-
ally described as the creation of works of art, such
as improvising with a musical instrument or draw-
ing an abstract object. Creative insight can be de-
scribed as the moment connections are made be-
tween different concepts, leading to a eureka mo-
ment (Dietrich & Kanso, 2010). In all three forms
of creativity, connections between different pieces
of information are made, leading to an original solu-
tion, thought, or work. Although these are three dif-
ferent forms of creativity, the overall creative pro-
cess is usually outlined as a four-step process, first
described by Wallas (1926).

Firstly, the brain gathers information and ac-
quires knowledge in the preparatory step. Incu-
bation follows: attention is directed away from a
task at hand, allowing for mental relaxation rather
than a conscious focus on a certain problem. Then,
following a series of associations, illumination oc-
curs: a new idea is created. Lastly, during verifi-
cation, the idea is developed and crafted (Torrance,
1993). A study by Plambech and Konijnendijk van
den Bosch (2015) presented exposure to nature as
a way to enhance the phases of preparation and in-
cubation and heighten divergent thinking abilities
and curiosity.

The natural environment influences creative
thinking skills in a multitude of ways and three the-
ories are at the forefront of academic literature:
the ‘Attention Restoration Theory (ART)’, the the-
ory of ‘mind wandering’, and increased production
of white matter in the prefrontal cortex as the neu-
rological basis of creativity.

The ‘ART’ theory, formulated by Kaplan in 1995,

explains that exposure to nature contributes to the
restoration of the mind by reducing attentional fa-
tigue, psychological, and physiological stress. It
does so by demanding involuntary attention: a
form of attention in which one’s focus is captured
by the inherently fascinating nature of an object
or event, instead of deliberately being directed to-
wards it. The natural environment does not de-
mand directed attention, which is associated with
mental fatigue, as much as the urban environment
does (Berman et al., 2008). Instead, it allows the
mind to be led by fascination. Hence, according
to this theory, time spent in nature stimulates the
stage of incubation. Moreover, spending time in
nature leads to the replenishment of mechanisms
of directed attention, defined by Cohen (2017) as
“the allocation of attention in a directed manner to
specific information or cognitive processes”, often
involved with processes such as resolving conflict.
This restoration of directed attention could not be
merely contributed to the quietness of nature, as
found by Berman et al. (2008). Their experiments
showed that when a generally peaceful environ-
ment was compared to a natural environment, only
people exposed to the natural environment demon-
strated improved cognitive capabilities. Attention
networks and associative capabilities develop as
children grow older and so childhood is a critical pe-
riod for the development of attention mechanisms
and associative strength. (Chou, Wong, Chen, Fan
& Booth, 2019; Rueda et al., 2004).

The second theory, mind wandering also plays
an important role in the incubation process, since
the subtle distraction it is associated with allows for
original solutions to be made, as different pieces of
information are brought together. Spending time in
nature tends to provide precisely this form of dis-
traction (Williams et al., 2018). Both mind wan-
dering and the arising of creative solutions are cor-
related with activity of the Default Mode Network
(Baird et al., 2012; Chrysikou, 2018; Fox, Spreng,
Ellamil, Andrews-Hanna & Christoff, 2015; Williams
et al., 2018). This is the network that remains ac-
tive while the brain is considered to be “at rest”,
and not involved in attention-demanding tasks. Im-
portant hubs of this network are to be found in
the inferior parietal lobule, the medial prefrontal
cortex, and the posterior cingulate cortex (Buck-
ner, Andrews-Hanna & Schacter, 2008, Smallwood
& Schooler, 2015). As the Default Mode Network
has been found to be active during both creativ-
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ity and mind wandering, increased mind wandering
induced by nature is likely to stimulate the arising
of creative thoughts and solutions. What’s more,
Beaty et al. (2014) found that greater connectiv-
ity between the inferior prefrontal cortex, involved
with planning and spontaneity (Fuster, 2001) and
the Default Mode Network was associated with
greater divergent thinking skills, a form of creativ-
ity. Both the ability to create connections between
different concepts through associations, improved
by mind wandering, and the ability to direct our at-
tention to a specific issue, improved by ART, are
quintessential in the creative process since they
contribute to the process of divergent thinking.

The third way time spent in nature affects cre-
ativity is by influencing brain development. The
development of the brain is not only very sensi-
tive to the environment, but also to brain activ-
ity originating from early experiences (Kolb, My-
chasiuk & Gibb, 2013). Therefore, regular experi-
ences of restoration of attentional networks, as well
as repeated activation of the Default Mode Net-
work throughout childhood, could potentially lead
to their increased development with the result of
further developed creative thinking skills. Both pre-
natally and postnatally, the brain of a child devel-
ops: connections are created and the density of
white and grey matter increases, under the influ-
ence of both external factors and genetics (Hodel,
2018). Especially in the first five years of a child’s
life, the brain develops extremely rapidly and the
prefrontal cortex has been particularly found to
be very sensitive to environmental factors (Hodel,
2018; Cheung, 2010; Qiu, Mori & Miller, 2015).
From childhood until late adolescence, the myeli-
nation of white matter continues, increasing its in-
tegrity in various regions of the brain (Lebel, Treit
& Beaulieu, 2017). Takeuchi et al. (2010) found
a positive correlation between creativity and white
matter integrity in the inferior parietal lobe, the bi-
lateral prefrontal cortices, and basal ganglia. White
matter in these areas renders pathways to associa-
tion and communication pathways, connecting var-
ious brain regions (Jung et al., 2010). The devel-
opment of the prefrontal cortex has been shown to
be influenced by both genetic composition and by
environmental factors, especially in early childhood
(Hodel, 2018; Zhou, 2018). In their study of cog-
nitive development in twins, Chiang et al. (2011)
found that the effect of heritability on white matter

development decreased as people age. Lenroot et
al. (2007) also found a decreasing heritability on
the development of i.e. the inferior parietal lobe
from the age of 5 until 18. Hence, the influence of
environmental factors on these parts of the brain
increases as people grow older. What is especially
interesting to note is the observed positive corre-
lation between creativity and the inferior parietal
lobe, which is associated with the process of mind
wandering (Buckner et al., 2008), and which in
turn is stimulated by exposure to nature (Williams,
2018).

Moreover, the development of the prefrontal
cortex, often assigned an important role in creative
processes (Chrysikou, 2018; de Souza et al., 2014),
is very susceptible to environmental factors, such
as the physical environment and environment-
induced experiences, in a child’s first years (Hodel,
2018). Dadvand et al. (2015) found that long-
term exposure to green urban environments stimu-
lated the cognitive development of primary school
children more than urban environments that lack
greenery. In the children who were more frequently
surrounded by greenery, they measured a statis-
tically significant increase of volume and density
of grey matter volume in clusters in the bilateral
prefrontal cortices and the left premotor cortex
and of white matter volume in clusters of the right
prefrontal region, the left premotor region, and in
both cerebellar hemispheres. The prefrontal cor-
tex is associated with attentiveness and creativ-
ity (Owen, McMillan, Laird & Bullmore, 2005) and
great white matter density is positively correlated
with communication and association capabilities.
Furthermore, the cerebellum has been suggested
to play a prominent role in creativity (Vandervert,
2016). A greenery-induced increase of attentive-
ness and of the volume and density of white and
grey matter of these brain regions can, therefore,
play an important stimulating role in the develop-
ment of creativity. These results agree with the
study carried out by Berman et al. (2008), which
suggests that spending time in nature restored at-
tention mechanisms.1

The impact of nature on creativity does not only
increase associative and divergent thinking skills
through ART and mind wandering: artistic creativ-
ity of primary school students was also found to be
heightened after they spent time in a natural set-
ting. In a study carried out by Gardner & Kuzich

1This study was discussed in further detail on page 3.
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(2017), two groups of students were asked to write
a poem. One group had gone to a forest before-
hand while the other had only been in ‘indirect con-
tact’ with nature, merely being exposed to a visual
of the landscape the first group visited, projected
in a classroom. Gardner & Kuzich found that the
group of students that had been in direct contact
with nature wrote poems that were more imagery-
rich than the other group’s poems, for they used
more original and figurative language. As previ-
ously mentioned, originality plays an important role
in both divergent thinking and artistic creativity.

Given that long-term exposure to nature im-
proves the long-term development of these brain
regions and attentiveness, it might accelerate the
development of creative thinking skills and even
heighten a person’s levels of creativity after they
have matured into adulthood. Although the studies
discussed thus far primarily show a rise of creativ-
ity after spending time in nature, it cannot imme-
diately be deduced that exposure to nature leads
to the development of creativity. These results are
mostly measured shortly after interaction with na-
ture and therefore they solely imply that spending
time in nature has a short-term positive effect on
creativity. However, Dadvand et al. (2018) demon-
strated in their work that long-term exposure to na-
ture stimulates overall the volume and composition
of neural regions, including regions associated with
creativity, such as the prefrontal cortex and the
cerebellum. Since the development of these areas
is especially susceptible to environmental factors
in the first years after birth (Hodel, 2018), spend-
ing time in nature in a child’s early life could have
a lasting impact on its functioning and thus on the
child’s creative skills. Moreover, spending time in
nature allows for the mind to wander and atten-
tion mechanisms to restore: experiencing this on a
regular basis in early childhood would heighten the
number of moments in which these brain processes
are activated and this could lay down the founda-
tion for an overall more creative mind throughout
life.

Still, one must take into account that the de-
velopment of creativity is also steered by herita-
ble characteristics. Although environmental fac-
tors play a noteworthy role in the neurological de-
velopment of children, including creative develop-
ment, their reach is limited by one’s genetic com-
position. Many studies on the heritability of cre-
ativity have been carried out and since creativity

can be measured in many different ways, there is
no one single consensus on the role that genetic
and environmental factors play. Various studies
found the effect of environmental factors on cre-
ative thinking skills and creative talent to be larger
than the effects of heritability (Coon & Carey, 1989;
Sternberg, 2009). However, Piffer and Hur (2014)
found a heritability factor of 0.43 to 0.67 on cre-
ative achievement in their study on monozygotic
and dizygotic twins, the remaining variation in cre-
ativity being ascribed to non-shared environmen-
tal factors. Penke (2003) stated that 60 percent of
creativity can be attributed to a person’s genetic
composition and 40 percent to their environment.
Many studies on the nature of creativity found dif-
ferent outcomes, but a consensus can be reached
that around 0.50 of the variation of creative skills
linked to certain personality traits stems from her-
itability, and the remaining part can be attributed
to environmental factors (Kandler et al., 2016).

Direct interaction with natural environments
seems to be more effective in stimulating cogni-
tive functioning and creative thinking than indirect
forms of exposure to nature, such as the mere
sight or noise of a forest (Gardner & Kuzich, 2017;
Berman et al., 2008). Nevertheless, the effects of
both direct and indirect exposure to nature on the
development of creativity might open the door to
the discovery of more pathways in which nature af-
fects creative development, apart from ART, mind-
wandering, and increased development of white
and grey matter in the prefrontal cortex and the
cerebellum. Further research is warranted on the
difference between the effects of direct (multisen-
sory) and indirect (e.g. visual) exposure to a natu-
ral environment on creative development.

Another interesting line of query is the vari-
ability of nature’s effects on creative development
in different stages of childhood. Chiang et al.
(2011) demonstrate this, showing that in the first
years after birth, the prefrontal cortex develop-
ment is more susceptible to environmental fac-
tors, whereas white matter development is more af-
fected by environmental factors as someone grows
older. The study carried out by Dadvand et al.
(2018) focused on schoolchildren from the ages of
7 to 9, but since part of cognitive development oc-
curs earlier in life, a study on both younger and
older children would more clearly outline the extent
to which frequent exposure to nature influences
creative development all throughout childhood.
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In the paper at hand, a first step to uncover-
ing the connection of exposure to nature in early
life and creative development has been made, fo-
cusing on the effects of frequent experience of at-
tention network restoration and mind wandering on
creative development and on the way nature in-
fluences the development and activation of brain
pathways and regions that play an important role
in creative thinking skills. Hopefully, it sparks the
discussion and highlights the importance of the ac-
cessibility to green environments for children with
different backgrounds and socio-economic statuses
for their (creative) development. The future holds
many opportunities for research outlining the con-
tributions of different regions in the brain to cre-
ative development and the way each of those is
affected by exposure to nature. Longitudinal and
cross-sectional studies studying the correlation be-
tween exposure to nature in early childhood and
creative thinking skills are required in order to un-
derstand how far the impact of time spent in na-
ture reaches. Moreover, new opportunities arise to
determine whether indirect and direct interaction
with nature has different outcomes on children’s
creative development, especially in an age where
technology plays more and more of an important
role in children’s lives. Investigation of the different
effects of being exposed to nature through media
such as technological objects and directly interact-
ing with natural environments could open the door
to new ways to stimulate creative development.

Works Cited

Baird, B., Smallwood, J., Mrazek, M., Kam,
J., Franklin, M., & Schooler, J. (2012).
Inspired by Distraction. Psychologi-
cal Science, 23(10), 1117-1122. doi:
10.1177/0956797612446024

Berman, M., Jonides, J., & Kaplan, S. (2008).
The Cognitive Benefits of Interacting
with Nature. Psychological Science,
19(12), 1207-1212. doi: 10.1111/j.1467-
9280.2008.02225.x

Bowler, D., Buyung-Ali, L., Knight, T., & Pullin, A.
(2010). A systematic review of evidence
for the added benefits to health of expo-
sure to natural environments. BMC Public
Health, 10(1). doi: 10.1186/1471-2458-
10-456

Buckner, R., Andrews-Hanna, J., & Schacter, D.
(2008). The Brain’s Default Network. An-

nals Of The New York Academy Of Sci-
ences, 1124(1), 1-38. doi: 10.1196/an-
nals.1440.011

Cheung, R. (2010). Designing movement activi-
ties to develop children’s creativity in early
childhood education. Early Child Devel-
opment And Care, 180(3), 377-385. doi:
10.1080/03004430801931196

Chiang, M., McMahon, K., de Zubicaray, G., Martin,
N., Hickie, I., & Toga, A. et al. (2011). Ge-
netics of white matter development: A DTI
study of 705 twins and their siblings aged
12 to 29. Neuroimage, 54(3), 2308-2317.
doi: 10.1016/j.neuroimage.2010.10.015

Chou, T., Wong, C., Chen, S., Fan, L., & Booth,
J. (2019). Developmental changes of as-
sociation strength and categorical related-
ness on semantic processing in the brain.
Brain and Language, 189, 10-19. doi:
10.1016/j.bandl.2018.12.006

Chrysikou, E. (2018). Creativity in and out of
(cognitive) control. Current Opinion in
Behavioral Sciences, 27, 94-99. doi:
10.1016/j.cobeha.2018.09.014

Cohen R. (2017) Directed Attention. In: Kreutzer J.,
DeLuca J., Caplan B. (eds) Encyclopedia of
Clinical Neuropsychology. Springer, Cham.

Coon, H., & Carey, G. (1989). Genetic and environ-
mental determinants of musical ability in
twins. Behavior Genetics, 19(2), 183-193.
doi: 10.1007/bf01065903

Dadvand, P., Pujol, J., Macià, D., Martínez-Vilavella,
G., Blanco-Hinojo, L., & Mortamais, M.
et al. (2018). The Association be-
tween Lifelong Greenspace Exposure and
3-Dimensional Brain Magnetic Resonance
Imaging in Barcelona Schoolchildren. En-
vironmental Health Perspectives, 126(2),
027012. doi: 10.1289/ehp1876

Dadvand, P., Nieuwenhuijsen, M., Esnaola, M.,
Forns, J., Basagaña, X., & Alvarez-Pedrerol,
M. et al. (2015). Green spaces and cog-
nitive development in primary schoolchil-
dren. Proceedings of the National Academy
of Sciences, 112(26), 7937-7942. doi:
10.1073/pnas.1503402112

Dietrich, A., & Kanso, R. (2010). A review of
EEG, ERP, and neuroimaging studies of cre-
ativity and insight. Psychological Bulletin,
136(5), 822-848. doi: 10.1037/a0019749

Gardner, P., & Kuzich, S. (2017). Green writ-

17



Open Issue Vol. 13, 2020 Sascha Sylbing

ing: the influence of natural spaces
on primary students’ poetic writing in
the UK and Australia. Cambridge Jour-
nal of Education, 48(4), 427-443. doi:
10.1080/0305764x.2017.1337720

Fox, K., Spreng, R., Ellamil, M., Andrews-Hanna,
J., & Christoff, K. (2015). The wan-
dering brain: Meta-analysis of functional
neuroimaging studies of mind-wandering
and related spontaneous thought pro-
cesses. Neuroimage, 111, 611-621. doi:
10.1016/j.neuroimage.2015.02.039

Fuster, J. (2001). The Prefrontal Cortex - An Update:
Time is of the Essence. Neuron, 30, 319-
333. doi: 10.1016/s0896-6273(01)00285-
9.

Hansen, M., Jones, R., & Tocchini, K. (2017). Shinrin-
Yoku (Forest Bathing) and Nature Therapy:
A State-of-the-Art Review. International
Journal Of Environmental Research And
Public Health, 14(8), 851. doi: 10.3390/i-
jerph14080851

Hodel, A. (2018). Rapid infant prefrontal
cortex development and sensitivity to
early environmental experience. Devel-
opmental Review, 48, 113-144. doi:
10.1016/j.dr.2018.02.003

Jung, R., Grazioplene, R., Caprihan, A., Chavez, R.,
& Haier, R. (2010). White Matter Integrity,
Creativity, and Psychopathology: Disen-
tangling Constructs with Diffusion Tensor
Imaging. Plos ONE, 5(3), e9818. doi:
10.1371/journal.pone.0009818

Kandler, C., Riemann, R., Angleitner, A., Spinath, F.
M., Borkenau, P., & Penke, L. (2016). The
nature of creativity: The roles of genetic
factors, personality traits, cognitive abili-
ties, and environmental sources. Journal of
Personality and Social Psychology, 111(2),
230–249. doi: 10.1037/pspp0000087

Kaplan, S. (1995). The restorative benefits
of nature: Toward an integrative frame-
work. Journal of Environmental Psychol-
ogy, 15(3), 169-182. doi: 10.1016/0272-
4944(95)90001-2

De Keijzer C., Gascon M., Nieuwenhuijsen M.J., Dad-
vand P. (2016). Long-Term Green Space
Exposure and Cognition Across the Life
Course: a Systematic Review. Current En-
vironmental Health Reports 3: 468. doi:
10.1007/s40572-016-0116-x

Kolb, B., Mychasiuk, R., & Gibb, R. (2013). Brain de-
velopment, experience, and behavior. Pe-
diatric Blood & Cancer, 61(10), 1720-1723.
doi: 10.1002/pbc.24908

Lebel, C., Treit, S., & Beaulieu, C. (2017). A review
of diffusion MRI of typical white matter de-
velopment from early childhood to young
adulthood. NMR In Biomedicine, 32(4),
e3778. doi: 10.1002/nbm.3778

Lenroot, R., Schmitt, J., Ordaz, S., Wallace, G.,
Neale, M., & Lerch, J. et al. (2007). Differ-
ences in genetic and environmental influ-
ences on the human cerebral cortex asso-
ciated with development during childhood
and adolescence. Human Brain Mapping,
30(1), 163-174. doi: 10.1002/hbm.20494

Owen, A., McMillan, K., Laird, A., & Bull-
more, E. (2005). N-back working mem-
ory paradigm: A meta-analysis of norma-
tive functional neuroimaging studies. Hu-
man Brain Mapping, 25(1), 46-59. doi:
10.1002/hbm.20131

Penke, L. (2003). Creativity: Theories, Predic-
tion, and Etiology. Faculty for Psychology
and Sports Sciences at the University of
Bielefeld, Bielefeld, Germany. Retrieved
from www.larspenke.eu/pdfs/Penke_2003_
-_Creativity.pdf

Piffer, D. & Hur, Y. (2014) Heritability of Cre-
ative Achievement. Creativity Re-
search Journal, 26:2, 151-157, doi:
10.1080/10400419.2014.901068

Plambech, T. & Konijnendijk van den Bosch, C.
(2015). The impact of nature on cre-
ativity – A study among Danish cre-
ative professionals. Urban Forestry &
Urban Greening, 14(2), 255-263. doi:
10.1016/j.ufug.2015.02.006

Qiu, A., Mori, S., & Miller, M. (2015). Diffusion
Tensor Imaging for Understanding Brain
Development in Early Life. Annual Re-
view Of Psychology, 66(1), 853-876. doi:
10.1146/annurev-psych-010814-015340

Rueda, M., Fan, J., McCandliss, B., Halparin,
J., Gruber, D., Lercari, L., & Posner,
M. (2004). Development of atten-
tional networks in childhood. Neu-
ropsychologia, 42(8), 1029-1040. doi:
10.1016/j.neuropsychologia.2003.12.012

Smallwood, J., & Schooler, J. (2015). The Science
of Mind Wandering: Empirically Navigating

18

www.larspenke.eu/pdfs/Penke_2003_-_Creativity.pdf
www.larspenke.eu/pdfs/Penke_2003_-_Creativity.pdf


Open Issue Vol. 13, 2020 Sascha Sylbing

the Stream of Consciousness. Annual Re-
view Of Psychology, 66(1), 487-518. doi:
10.1146/annurev-psych-010814-015331

de Souza, L., Guimaraes, H., Teixeira, A., Caramelli,
P., Levy, R., Dubois, B., & Volle, E. (2014).
Frontal lobe neurology and the creative
mind. Frontiers In Psychology, 5. doi:
10.3389/fpsyg.2014.00761

Sternberg, R. (2009). The concept of creativity:
Prospects and paradigms. In Handbook of
creativity. New York: Cambridge University
Press.

Takeuchi, H., Taki, Y., Sassa, Y., Hashizume,
H., Sekiguchi, A., Fukushima, A., &
Kawashima, R. (2010). White mat-
ter structures associated with creativ-
ity: Evidence from diffusion tensor imag-
ing. Neuroimage, 51(1), 11-18. doi:
10.1016/j.neuroimage.2010.02.035

Torrance, E. (1993). Understanding Cre-
ativity: Where to Start?. Psycho-
logical Inquiry, 4(3), 232-234. doi:
10.1207/s15327965pli040317

Vandervert, L. The prominent role of the cerebel-
lum in the learning, origin and advance-
ment of culture. Cerebellum & Ataxias, 3,
10 (2016). doi: 10.1186/s40673-016-0049-
z

van Rompay, T., & Jol, T. (2016). Wild and free: Un-

predictability and spaciousness as predic-
tors of creative performance. Journal Of En-
vironmental Psychology, 48, 140-148. doi:
10.1016/j.jenvp.2016.10.001

Wallner, P., Kundi, M., Arnberger, A., Eder, R.,
Allex, B., Weitensfelder, L., & Hutter, H.P.
(2018). Reloading Pupils’ Batteries: Impact
of Green Spaces on Cognition and Wellbe-
ing. International Journal of Environmental
Research and Public Health, 15(6), 1205.
doi: 10.3390/ijerph15061205

Williams, K., Lee, K., Hartig, T., Sargent, L.,
Williams, N., & Johnson, K. (2018). Concep-
tualising creativity benefits of nature ex-
perience: Attention restoration and mind
wandering as complementary processes.
Journal Of Environmental Psychology, 59,
36-45. doi: 10.1016/j.jenvp.2018.08.005

Yin, J., Arfaei, N., MacNaughton, P., Catalano, P.,
Allen, J., & Spengler, J. (2019). Effects of
biophilic interventions in office on stress
reaction and cognitive function: A ran-
domized crossover study in virtual real-
ity. Indoor Air, 29(6), 1028-1039. doi:
10.1111/ina.12593

Zhou, K. (2018). What Cognitive Neuroscience Tells
Us About Creativity Education: A Literature
Review. Global Education Review, 5(1)

19



Social Sciences

Surveillance in the age of algorithms

Spotify, Big Other and the implications of (big) data gathering

Marta Ceccarelli

Image Source: ev, 2018



Open Issue Vol. 13, 2020 Marta Ceccarelli

On the 5th of December 2019, the music
streaming app Spotify published on the page of
each user a series of playlists and shareable images
which summarized their music consumption of the
year and of the decade. The feature, called ‘Spotify
Wrapped’, enabled users to share such colourful
and aesthetically pleasing images of their summa-
rized music preferences onto their own Instagram
story and on their Twitter feed. This event was
one of many in which internet users were reminded
of the process of data gathering going on behind
the scenes of everyday online activities. The re-
sponse to this feature was overwhelmingly posi-
tive, with little worry over the implications of track-
ing music preferences and listening behaviours.
Spotify is one of many digital platforms that has
been recording and commercializing user data, a
practice set as the digital industry standard by
the largest tech companies namely, Google, Apple,
Facebook, Amazon, and Microsoft (GAFAM). When
looking at big data from a sociological lens, it is
possible to see parallels between data gathering
(and subsequently, data mining), and surveillance.
Michel Focault’s work on surveillance is fundamen-
tal for this type of analysis, as he focused on the
structural elements of the panopticon, originally a
prison plan, and further applied them to other pro-
cesses of power and discipline creation. In the con-
text of Foucault’s writing, it is through structure
and the threat of data gathering that power is pro-
duced, as the mere act of observing in the panoptic
sense produces disciplined behaviour among the
observed. Similarly, it is through constant big data
gathering and mining that ownership of the means
of behavioural modification can be acquired, as
conceptualised by Zuboff (2015) in her work on
Surveillance Capitalism. These two works have be-
come fundamental tools in the understanding of
our contemporary situation, as they both address
seemingly different, but essentially parallel supply
chains of data gathering and use.

Contemporary media has been concerned with
cases of surveillance enforced by governments.
Particularly notable has been the case of China,
where the government’s technological abilities and
extent of reach allow for surveillance to be per-
formed with incredible accuracy and with a credible
threat of punishment if the data gathered questions
their authority. Public concern over China’s actions
has been exemplified by the ongoing media discus-
sions on facial recognition, as well as the many ad-

versarial attacks from Hong Kong protestors (CBS
News, 2019; Eherenkranz, 2019.; ReasonTV, 2019),
as well as the discrimination and racial targeting
of Uighurs in the region of Xinjiang through such
technologies (Buckley & Mozur, 2019). As facial
recognition technologies improve, new knowledge
on their algorithmic vulnerabilities has been pro-
duced and shared, contributing to a counterwave
to the growing omnipresence of biometric data col-
lection and analysis (Cole, 2019; Ongweso, 2019;
Pavlus, 2011; Vox, 2019). However, relatively little
concern has been raised thus far about the current
incorporation of data surveillance into the every-
day experiences of internet users.

There seems to be a consensus against surveil-
lance employed by governments against citizens,
the Big Brother, which is framed to be an act of
state penetration that takes something away from
citizens. However, there’s an apparent simulta-
neous general acceptance of the tracking of our
data by tech companies, coined ‘the Big Other’ by
Zuboff, which we experience as a means to improve
our online and offline experiences. In the following
essay, these two aspects will be linked and dis-
cussed, by addressing the implications of moving
through urban and digital scapes while under dif-
ferent types of surveillance. This would be done by
focusing on the difference in perception of these
two distinct yet arguably parallel forms of surveil-
lance. Spotify and its features are only one of the
many manifestations of a new age of surveillance,
but it is important to keep in mind such seemingly
small mundane events as an example when talking
about surveillance in the age of algorithms.

Music streaming services have been rapidly
growing in recent years, with a small group of com-
panies, namely Spotify, Apple Music, Amazon Mu-
sic, and the Chinese Tencent dominating the mar-
ket (Hesmondhalgh, Jones & Rauh, 2019). The
acronym GAFAM, widely used in new media stud-
ies, refers to the largest tech companies with global
reach and massive power: Google, Apple, Face-
book, Amazon, and Microsoft. Even though three
of these companies own music streaming services
(YouTube Music, Apple Music, and Amazon Mu-
sic), the independent Spotify, however, remains
the global leader in the industry, with a 31% share
of the total revenue of the market (“Global Online
Music Streaming Grew 32% YoY in 2019”, 2020).
The Swedish company, which started out in 2008,
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has been at the forefront of music streaming plat-
forms. Spotify has been evolving, and through plat-
formization, their editorial power and gatekeeping
has been augmented by algorithms and big data,
giving them more power than their predecessors
(Bonini & Gandini, 2019).

Platformization, as described by Helmond
(2015), refers to the ascent of platforms as the
primary infrastructural and economic model of the
Web 2.0, referring to the new phase of modularity
of the web characterized by social media platforms
and programmability. Platforms are characterized
by Application Programming Interfaces (APIs) which
allow for user data to be easily exported and ac-
quired by third parties, and have therefore become
the tools for the construction of the data market
(Helmond, 2015, p. 4). For Spotify, this process has
mainly meant two things: enhanced data analytics
and the subsequent development into a two-sided
market platform business (Vonderau, 2017). This
started when the company purchased The Echo
Nest in 2014, a data-analytics company which pro-
duced a ‘preference analytic’ which was integrated
with the platform (Prey, 2017). Echo Nest gathers
data about music preferences in two ways. Firstly,
it groups similar songs together through quantifi-
able data (e.g. pitch, tempo, note order), and sec-
ondly, it runs analyses of online conversations (e.g.
on blogs, articles, and social media posts) to de-
termine musical similarities in genre, audience,
and cultural significance (Prey, 2017). Because
of Spotify’s large number of users, estimated to
be 286 millions as of March 31, 2020 (Spotify —
Company Info, n.d.), advertisers could profit from
buying such highly reliable data and could subse-
quently target their ads very efficiently (Vonderau,
2017). This has placed Spotify at the top of the
supply chain of programmatic advertising, making
it a successful business-oriented platform able to
survive in the GAFAM software ecosystem.

Foucault, in Discipline and Punish (1975), also
addresses the supply chain of data production
and use, but does this by focusing on the theme
of surveillance through an analysis of Bentham’s
Panopticon, originally a design for a prison com-
plex of cells constructed in a circle, all facing a cen-
tral control tower. This panoptic structure puts pris-
oners in such a position from which they could be
seen at all times, but can not verify if or when they
are being watched. Those in power, therefore, ap-

pear as if they are always watching and the system
that follows is thus automized and deindividualized
(Foucault, 1975, p. 212). The panopticon therefore
separates the seeing/being seen dyad, and for the
prisoners, the possibility of being seen at any given
time becomes internalized. The panopticon con-
sequently infiltrates the lives of the people in the
cells, and the constant probable but yet unverifi-
able presence of a watcher instills a paranoia which
disciplines the watched. This way the powerful,
outsourced discipline is turned into self-enforced
control, forming an enhanced method of coercion.
According to Foucault, universal juridicism has em-
ployed panopticism to operate a simultaneously
minute and massive machinery of control which
“supports, reinforces and multiplies the asymme-
try of power” (1975, p. 217). Foucault recontextu-
alizes Bentham’s Panopticon, showing how its func-
tioning is visible in the way power is exerted out-
side of the prison system, relating to mass society.

A contemporary translation of the panopticon in
the urban landscape is the use and distribution of
Close Circuit TV cameras (CCTVs) for surveillance
purposes. The urban space has been punctuated
with these objects for quite some time now, but it is
in the light of modern developments in CCTV tech-
nology and other similar means of surveillance,
that we can see how such urban space is part of
a panoptic system of control. The ability to use
CCTVs means that there is no need to construct
a central tower and circular cell system, as they
can be erected virtually anywhere in the urban
space. These developments in CCTV technology
are mostly relating to their algorithmization, so in
how the data collected can be used to more effec-
tively track, identify or find people through facial
recognition. The technological advancements of
artificial intelligence and machine learning have
made it possible for algorithms to conduct such
facial recognition with an ever-improving level of
accuracy. The best tool for facial recognition in
2010 scored an error rate of just 0.003, improving
tremendously from the best tool in 1977, which
scored an error rate of 0.54 (Acquisti, Gross, &
Stutzman, 2014). This advancement, coupled
with the growing trend of sharing personal pho-
tographs online with tags of names or places, has
made it much easier for surveillance algorithms
to correctly identify a face and not only connect
it to an age, gender, and ethnicity, but also to a
name or location. The algorithmization of surveil-
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lance has therefore produced a new architecture
for the panopticon, one that is able to acquire
vast amounts of biometrics from which the cor-
rect identity of a person can be derived, allowing
the surveiller to track and record every movement
of the surveilled. The information recorded can
be used to hold the actors accountable, making
the internalization of the paranoia caused by the
panopticon even more deeply embedded into the
surveilled, as well as making slights against the
central power rarer because the surveilled are per-
sistently traceable and therefore more easily pun-
ishable.

Surveillance in the contemporary world is also
present in the digital space. Zuboff (2015), ex-
plores this topic in her work on the ‘Big Other’,
which she conceptualizes as a new expression of
power produced by the architecture of contempo-
rary computer-mediated life. Big Other is both the
condition and expression of surveillance capitalism,
a new form of information capitalism that “aims to
predict and modify human behaviour as a means
to produce revenue and market control” (Zuboff,
2015, p. 75). Tech companies such as GAFAM,
engaging in this type of capitalism record, modify,
and commodify everyday experiences, leading to
a “dispossession of the quotidian reality” (Zuboff,
2015, p. 81) which is transformed into codified be-
haviour to be monitored, monetized, and modified
(Zuboff, 2016). These internet-based companies
engage in a new cycle of commercial production. It
begins with the gathering of more users and chan-
nels from whom user-behaviour data is extracted
and is followed by the application of artificial intel-
ligence and machine learning to make predictions
about future behaviour as well as gather feedback
to improve their algorithms. The (big) data then is
repackaged into ‘prediction products’, which are ul-
timately sold in a new market interested in the trad-
ing of surveillance capital (Zuboff, 2015; Zuboff,
2016).

In the eyes of companies such as GAFAM, ev-
ery aspect of human existence is an opportunity
for data gathering, and therefore, behaviour mod-
ification. Tools for data gathering are persistent,
ubiquitous, and often tacit; the exact mechanisms
through which they operate are not easily under-
standable for a large portion of the population.
Like in the panopticon, the observer has been au-
tomized and deindividualized. And because of our

lack of algorithm literacy the surveillance is practi-
cally unverifiable but still visible through, for exam-
ple, the many pop-ups about ‘cookie’ and ‘privacy’
settings that appear on almost every website we
visit. However, the advent of surveillance capi-
talism means that we have moved beyond simple
panoptic surveillance. As Zuboff explains, the com-
mercial attempt at recording every aspect of ev-
eryday life means that there is “no escape from
Big Other” because it doesn’t rely on a centralized
power like classic forms of panoptic surveillance do
(2015, p. 82).

There is a different aspect that separates these
two types of surveillance. The way in which we
experience data gathering, and therefore surveil-
lance, is determined by the way in which we per-
ceive the actor conducting data gathering, and by
the way we perceive their aim. In the case of
surveillance capitalism, the process through which
tech companies and platforms record, analyse,
repackage, and sell our data is presented to us as
a way to improve our ‘user experience’. This is
what is told to us whenever we enter a new website
that uses cookies, with messages that usually fol-
low similar scripts in explaining how they improve
the way we navigate the web by remembering our
preferences. We like it when Spotify lets us know
the recap of our user behaviour because it is pack-
aged in such a way that it is easy to share, which
allows for new interactions on social media. These
types of interactions should remind users that what
they do on Spotify is not anonymous, but that it
operates in a field of algorithms that observe and
track our experiences. Yet, there seems to be lit-
tle concern over the underlying workings of the Big
Other that made Spotify Wrapped possible.

This lack of concern comes from a perception
of agency that users have over the use of services
provided by platforms and GAFAM. There is no ex-
plicit power forcing us to participate in social me-
dia, forcing us to use music streaming services like
Spotify, or forcing us to overlook our privacy set-
tings. The tools, services, and ‘smart’ objects usu-
ally associated with data gathering are often those
which users have to buy or pay for through sub-
scriptions. There is a perception of consumer/user
power over platforms offering such services be-
cause of the traditional assumption of a paying
customer upon which companies are dependent
for profit. But, as explained by Zuboff, in the new
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manufacturing process under which surveillance
capitalism operates “users are neither buyers nor
sellers nor products” but rather a “source of free
raw material” (Zuboff, 2016, para. 24).

An alternative explanation as to why there
seems to be no evident concern over Spotify
Wrapped or other events signaling the constant Big
Other surveillance to which we are exposed is that,
all things considered, the collection and trade of big
data does not harm anyone. There is a difference in
severity between the consequences of government
surveillance through CCTVs or facial recognition,
and in online and offline data gathering through
cookies or pattern recognition algorithms. This is
exemplified by governments, especially authoritar-
ian regimes as we see in China, which have demon-
strated their use of biometric data to recognize, re-
strict, and sometimes punish their citizens, like in
the case of surveillance of the Uighurs in the region
of Xinjiang (Buckley & Mozur, 2019). Platforms’
equivalent of punishment of users that do not com-
ply with certain rules or norms are not severe, as
they are limited to take actions within the realm
of their own software architectures. This includes
blocking and deleting accounts, or more inconspic-
uous measures such as ‘shadow banning’, a par-
tial censorship of an account’s content. Instagram,
for example, does this by hiding the username in
searches, unlinking hashtags, or filtering posts to
followers, done when users’ posts are not deemed
suitable for the global community while still not vi-
olating community guidelines (Middlebrook, 2020).
Platforms can even work in the opposite way, cre-
ating echo chambers that lead to radicalization, as
‘filter bubbles’ develop based on a user’s prefer-
ences, often obscuring differing views and leading
to segregating echo chambers and political polari-
sation (Flaxman, Goel & Rao, 2016; Spohr, 2017).

Nevertheless, there is a lot of value in explor-
ing the implications of surveillance capitalism more
deeply, especially through the sociological imagi-
nation. The feeling of being ‘followed’ online by
oddly specific advertisements the doubts over ac-
cepting the privacy settings of our social media and
yet doing so without much thought, the general im-
pression of being surrounded by ‘smart’ objects
that can listen to what we are saying: these are
all markers of a historical development of our civ-
ilization. The ‘self’ has now been trapped in a sit-
uation of constant surveillance. Human behaviour,

which constructs the human experience itself, is
now recorded and stored in archives available to
governments and companies such as GAFAM. The
former, with the aim of holding one accountable
in front of the juridical system, and the latter to
predict our behaviour so as to be able to mon-
etize it. The biggest risk that could come from
this development is the overlap of the two fields of
surveillance in urban and digital landscapes, when
algorithms will attempt to predict our future be-
haviour for which we might be held accountable
for. If this was to happen, the panoptic surveillance
would triumph, as the tacit workings of algorithmic
data gathering will change our perspective on an
individual’s past, present, and future field of action.

Our behaviour has been increasingly and al-
most ubiquitously collected and recorded for dif-
ferent purposes by two actors: the government
and tech companies/platforms. The two have dif-
fering aims and techniques in their surveillance.
The first collects past behaviour to hold citizens
accountable, and more generally, to induce disci-
pline. The latter do so to predict future behaviour,
producing predictive capital that brings them rev-
enue. Yet, it seems that we experience traditional
panoptic surveillance differently than how we ex-
perience new forms of data gathering by the ‘Big
Other’, as the latter is seen as generally harmless.
However, the perceived agency of the user of ser-
vices provided by tech companies/platforms, might
be a weak one, as the new mode of capital produc-
tion of surveillance capital does not depend upon
their support. Our increasing dependence upon
GAFAM has given such platforms great power, and
surveillance capitalism has been rewarding compa-
nies which adapt to their standards and capitalize
over any human behaviour that can be turned into
data. This is the case for Spotify, a company that
managed to have enough data to hone their adver-
tising capabilities so to expand, eventually leading
to an ever increasing capacity to track users pref-
erences with great accuracy. This has put them at
the top of the music streaming industry and of the
supply chain of targeted advertising, while remain-
ing on the surface, a humble user-oriented plat-
form. The issues arising from these developments
are ones of contemporary relevance, and future in-
teractions of the two fields of Big Other and Big
Brother might lead to unexpected changes in the
way our society functions.
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Image Source: Lee, 1941



Open Issue Vol. 13, 2020 Gabrielė Plukaitė

Abstract

This research paper analyses the short film Fireworks(1947) directed by Kenneth Anger to show how
this early American underground cult classic depicts queer desire on screen in an experimentally unique
- if not revolutionary - way. By way of a literature review, as well as the author’s own filmic analysis,
it posits that Fireworks achieves this effect through an authentic synthesis of experimental cinematic
means, a transgressive narrative that intertwines desire and violence, and a play of visual symbols —
all resulting in a unique spectator experience of queer cinema. This experience, explained through the
phenomenological lens, leads to the film’s embodiment of queer subjectivity, its positioning of the viewer
in direct relation to that subjectivity, and its experience of desire in a homophobic society. This paper
proposes that such means of experimental filmmaking must be rejuvenated in mainstream cinema, as
contemporary queer filmmaking is losing its transgressive capacities and fails to truly embody queerness
in cinema.

Keywords and phrases: queer cinema, avant-garde, film phenomenology, queer subjectivity, desire

Fireworks: “a display of temper or in-
tense conflict; strong feelings of usu-
ally romantic or sexual attraction be-
tween two people; a spectacular dis-
play.” (“Firework,” def. 3)

Historically, queer cinema has been present in
filmmaking practices for much longer than what is
widely recognised, as the manifestation of queer
expression had been long suppressed in the cul-
tural discourse and still lacks mainstream acknowl-
edgement. The genesis of queer cinema can be
traced to early post-World War 2 practices in the
American avant-garde cinema, largely due to the
increased accessibility of filmmaking equipment
made possible by advancements in technology dur-
ing the war period (Stevenson 25). This newly-
found accessibility helped filmmakers in the USA
make their own films independently outside of Hol-
lywood’s unofficial practice of censorship, which
prevented any allusions to homosexuality (Ben-
shoff and Griffin 108). In 1947, these circum-
stances allowed Kenneth Anger to release Fire-
works, the “first gay narrative film ever made in the
US,” which was shot by Anger at the age of only
17 while his parents were away during one week-
end (Hays 46). Filled with surrealist aesthetic and
elusive narrative, Fireworks tells a dream-like story
of desire and violence, interweaving the two in un-
expected ways. The film, only 13 minutes long, is
structured by a feverish dream-like narration and
portrays queer desire in euphemistic, yet satiri-
cally explicit visual metaphors. Moreover, through
the juxtaposition of action and images, Fireworks,
suggests a masochistic sexual desire towards fig-

ures of (physical) power - in this case homophobic
sailors - portraying kink fantasies and complicating
queer desire on screen. The present research will
analyse how this case study achieves a represen-
tation of queer identity unique due to its historical
post-World War 2 American context. Furthermore,
it will analyse how this film, through its aesthetic
choices of framing and editing, not only embodies
the expression of queer subjectivity, but also allows
the audiences to experience what it is like to de-
sire in non-normative ways and what effect it may
have for a queer subject and their experience of
the world. This research will use historical, filmic,
and philosophical analysis of form and content to
do so. To this day, Fireworks may act as an inspi-
ration for contemporary queer cinema to continue
experimenting with the medium so that it does not
conform to classical narrations techniques, thereby
preserving queerness of film itself.

Queer cinema may find some traces of its gen-
esis in the pre-World War 2 period of the United
States, although these traces are not revolutionary
ones. Jack Stevenson writes that the first depictions
of queerness on film may be found in early “stag”
films, or “smokers”, defined as illegal “ten-minute
black-and-white silent 16mm [pornographic] films
that began to circulate on an underground basis
around 1915” (25). However, the audiences for
these films were “decidedly straight [and] male”
and so male homosexuality was “almost nonexis-
tent,” contributing to “only 1.4 percent of all stag
films” in the period from 1920 to 19671 (Stevenson
25). Queer female sexuality was represented on a
much wider basis, but as it was produced by and

1the latter being a landmark for theatrical release of pornography
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for those same heteronormative male audiences,
it may not be considered as truly queer (Steven-
son 25). As Stevenson notes, this lack of represen-
tation was due to the overt absence of a ‘secure’
market for people of non-normative desires to view
such films (25). Still, Jim Hubbard notes the exis-
tence of a few queer films made before World War
2, such as Lot in Sodom (1933), Geography of the
Body (1943) and Salomé (1923). However, none
of these films portrayed explicit sex - somewhat
in accordance with the general lack of such rep-
resentations in American cinema - and only Lot in
Sodom alluded to homosexuality per se (5). Nev-
ertheless, they “had a great impact on the land-
scape” of queer experimental cinema and as such
deserve an honorable mention (Hubbard 5). Even-
tually, it took developments outside of the film in-
dustry to make a truly queer cinema possible.

What changed the very landscape of budding
queer cinema were the technological develop-
ments that followed World War 2 as 16 mm film-
making equipment became affordable to a much
wider range of people in the United States (Steven-
son 25). Furthermore, there were changes in so-
cietal attitudes of the time as queer representa-
tions moved from the underground to the light of
day; not only did the first publications of gay mag-
azines begin circulating , but also “physique pho-
tographs of tanned and oiled muscle-flexers” ap-
peared on the popular market (Stevenson 25). The
convergence of these different factors resulted in
amateur filmmaking that breached taboo subject-
matter; meanwhile, Hollywood employed its un-
official censorship practice known as the Produc-
tion Code, which deemed any allusion to homosex-
uality in cinema too risqué for distribution (Ben-
shoff & Griffin 108). This changed in 1948, when
the largest production studios in Hollywood were
legally forced to give up the monopoly they held
over cinemas in the country, indirectly contributing
to the dissolution of the Production Code. This fi-
nally permitted American cinemas to show a wider
variety of films outside of the censor’s reach, al-
lowing a few marginalised underground films to go
above-ground (Benshoff & Griffin 108).

As a more diverse and widespread filmmaking
practice began in the United States, spectatorship
came along with it, and LGBT audiences found their
way into cinemas which now offered more than the

previous malicious portrayals of queer characters
on screen2 (Benshoff & Griffin 108) Nevertheless,
all authors mentioned above note the challenges
that early queer cinema faced in the shape of police
harassment of the audiences, footage confiscation,
and even destruction of the clients’ reels by devel-
opment companies. This made the film circulation
and access nearly impossible for decades to come
(Benshoff & Griffin 108; Hubbard 6; Stevenson 26).
Thus, although advancements in technology and
societal attitudes provided grounds for the creation
of queer cinema, legal prosecution remained an im-
portant obstacle to its spread.

Fireworks, which this essay uses as a case
study, was no more fortunate in terms of distribu-
tion at the time of its production. The short film
is deemed to be “the most aggressively queer film
of its era, brimming over with homoerotic signs
and symbols, from sailors to public bathrooms to
phallic imagery” (Strub 382). The narrative of the
film, inasmuch as there is a traceable narrative, fol-
lows a man who tries to pick up a sailor and is as-
saulted by him and his friends instead (see fig. 1
& 2). The imagery that follows suggests cruising
in a lavatory (see fig. 3 & 4), the protagonist be-
ing picked up by another sailor (not only as a eu-
phemism) (see fig. 5), a Christmas tree being set
on fire (see fig. 6). It comes as no surprise that
Anger did not dare to screen the film publically for
two years. Despite the caution, after its screen-
ing in Coronet Theatre in West Hollywood in 1957
(Stevenson 26), when the Los Angeles Police De-
partment became aware of the film’s distribution
they “leveled an obscenity charge at Coronet oper-
ator Richard Rohauer” (Strub 382). Although Ro-
hauer was originally found guilty, the ruling was
appealed to the Supreme Court in California and
resulted in a revised ruling in Rohauer’s favour in
1959 (Strub 383), making homosexuality “a legiti-
mate subject to tackle in art” with a landmark vic-
tory for queer cinema (Freeman). This film, more-
over, was the first unapologetic queer avant-garde
experimentation that drew attention to the possi-
bilities of the film medium: not only did it display
an explicitly queer narrative, but it was also revo-
lutionary in its approach of portraying queer desire
on screen.

On the legacy of Anger, Alice L. Hutchinson
writes, “few have come close to distilling his

2The only representations of homosexuality allowed by the Production Code were reserved for villains or similarly “sinful” char-
acters who would necessarily be punished by legal or ‘moral’ law.
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[Anger’s] style and renegade attitude,” making
him as exceptional and relevant as he was when
he started off his career during the post-war pe-
riod (61). In his debut Fireworks, Anger did not
choose a transparent, classical Hollywood narra-
tion and instead opted for a type of filmmaking
that, indeed, fires off like fireworks. Hutchinson
further notes that Anger’s use of “hermetic sym-
bolism, mythological iconography, quick-cut mon-
tage editing, juxtaposition and counterpoint of im-
age and soundtrack [in Fireworks] - remains inim-
itable” (61). The aforementioned juxtaposition is
not only utilised within the visual aspects of the
film; the story itself is full of contrasting elements.

Harry M. Benshoff and Sean Griffin comment on
the complexity of sensuality in a scene where the
protagonist (played by Anger himself) is beaten up
and humiliated by homophobic sailors; by stating
that although Fireworks is undoubtedly “humorous
and erotic,” it goes beyond the playful facade and
depicts queer desire as “highly conflicted and vio-
lent” (118). The fragmented images that follow one
after the other in this scene appear to suggest a
tension and equalisation between humiliation and
pleasure (see fig. 7-11). Moreover, the image of
a sailor in itself contains a paradox, as he acts as
“an emblem of desire and anxiety, a kind of sex
symbol on one level, and on another level the car-
rier of a great deal of ambivalence and hostility,
latency and fear” that is reflected by the juxtapo-
sition of violence and shelter contained within the
sailor figures in the film (Hutchinson 61) (see fig. 2
& 5). Benshoff and Griffin express this ambiguous
juxtaposition, remarking the “brutish masculinity”
of the sailors, and that their attack on the protag-
onist “appears to be a sort of gay bashing—or is
it meant to symbolize an all-male orgy?” (118). It
is unsurprising, then, that Whitney Strub regarded
Fireworks to be “the most aggressively queer film
of its era” (382). What should be stressed, how-
ever, is that the film privileging “connotative im-
agery over linear narrative” played as much of a
role in the aggressively queer energy elicited in the
film as the subject matter (Strub 384). The lan-
guage of symbols and euphemisms in Fireworks is
abundant and furthers the transgressive capacities
of the film through its campy style.

The ritualistic atmosphere in Fireworks has
been directly tied to its expression of queer desire.
Libbie Rifkin notes that Fireworks is filled with “ho-
moerotic ritualism” of the “submissive male body”

and that the film’s “pagan reclamation of Chris-
tian symbolism [of a Christmas tree], and the cli-
mactic trajectory of the film’s initiation ritual” into
queer bonding creates a transgressive vision of de-
sire (415-6). According to Benshoff and Griffin,
the film’s central theme, indeed, is an “initiation
into the sadomasochistic world of male bonding
and male sexuality” (118). Daniel Kane stresses
“Anger’s role as a pioneer in depicting homosexual
desire through [such] a ceremonial form,” which
makes Fireworks a bizarre coming-out story, a
story of rejection, and a story of assault, but also
one of hope (39). Although it never really shows
sex between men explicitly, it alludes to it in such a
way that made authorities consider it pornographic
(Stevenson 24). However, the ways in which it does
so are ridiculously tongue-in-cheek: a sailor setting
off Fireworks on his crotch is only one of undoubt-
edly “outlandish visual metaphors”in the film (Ben-
shoff & Griffin 117; see fig. 12). Vincent Brook ar-
gues that these symbols belong to “modern camp”,
reflected through “abrupt shifts in tone from the
sublime to the ridiculous,” regarding the film as a
campy comedy of sorts (5). There seems to be no
either/or for Fireworks as the film is simultaneously
layered with horror, humour, and sex.

This “dazzling repertoire of visual metaphors”
and taboo subject-matter of “rough-trade fantasy”
are not the only aspects that stand out in Fire-
works (Hutchinson 60; Stevenson 26). What this
film achieves is a lot more revolutionary than any
isolated component within the film. Fireworks suc-
cessfully positions the audience within the seams
of the film itself, i.e. it makes the audience expe-
rience the subjective experience of transgressive
desire. As Hutchinson puts it, Anger “creates a
realm of visual pleasure and abstract eroticism that
exposes, positions and reconstructs a cinematic
gaze” (61). The cinematic gaze is exposed through
an unusual framing of the male body, which is pre-
sented fragmented, chaotic, submitted to forces
outside of one’s own control (in this case by off-
screen blows and bodily liquids landing on the pro-
tagonist’s body). This is comparable to a queer
experience of the world, an experience in which
one’s desire is as much out of control as it is sub-
jected to scrutiny and oppression by a homophobic
society, an experience reflected in the aforemen-
tioned fragmented and chaotic shots of the protag-
onist’s body. The tension between an experience
of transgressive desire and the external denial of
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such an experience creates an internal conflict that
is rarely portrayed on screen in specifically cine-
matic terms. However, Anger manages to do so by
using avant-garde editing and a mise-en-scène in-
spired by surrealism. The director uses associative
dream-like images and the aforementioned means
of body/image fragmentation to embody the vio-
lence of this internal conflict not only on a narra-
tive level, but also on the level of creating a subjec-
tivity that merges with the audience (Hutchinson
60). This cinematic interaction between the spec-
tator and the film can be explored further through
the lens of phenomenology. Vivian Sobchack pro-
claims that cinema is “an expression of experience
by experience,” meaning that the audience’s expe-
rience of the film is as vital to this interaction and
the meaning-making of the film as the film itself
(3). Moreover, Sobchack posits that cinematic lan-
guage consists of “modes of embodied existence”
consisting of “seeing, hearing, physical and reflec-
tive movement” (4). Fireworks, through its experi-
mental framing and editing, achieves a portrayal of
the conflicted experience of erotic desire (includ-
ing that of extreme violence), in a way that enables
the viewer to embody it as well (Sobchack 4). Fire-
works, although made more than seven decades
ago, achieves its cult status not only because of
its transgressive subject matter, but also because
of its embodiment of queer subjectivity and of a
relentless confrontation between the expectations
of the audience and the unapologetic desires on
screen.

This research paper has aimed to show that the
very first queer film in the United States, Fireworks,
is a study of transgressive desire that goes well

beyond its historical significance and is as innova-
tive as it seemed to its American post-WW2 soci-
ety. This film, which “marked the beginning of the
American gay Underground/ Avant-garde move-
ment,” not only plays with audience’s expectations,
but also with the audience itself through its inter-
action with the viewers’ embodiment of the filmic
experience (Stevenson 26). It achieves this goal
through its avant-garde framing and editing, in-
spired by surrealism. Combined with its defiant nar-
rative that intermixes queer desire with masochis-
tic violence, Fireworks presents queer subjectivity
that invites the viewer to experience and embody
it. Hutchinson summarises Anger’s achievements
as follows: “Anger has provided an elegantly sub-
versive alternative to mass cultural representation,
mainstream film and contemporary art . . . in
mesmerising and beguiling oneiric visualisations”
(61). Indeed, Fireworks resisted hegemonic clas-
sical style narrative techniques and aesthetic as
much as it resisted censorship-approved represen-
tations of queerness, to the extent that to this day
it remains revolutionary in its filmmaking approach
and should serve as an inspiration to be discovered
and re-discovered by queer filmmakers. Queer cin-
ema did not start off as normative, and it need not
become so. Fireworks shows that telling of a queer
experience of the world is not enough: what cin-
ema is uniquely capable of achieving is embodying
that very experience, and making the audience do
so as well. For this reason, Fireworks serves as a
much-needed inspiration - you could call it ‘going
back to the roots’ - for a queer cinema that should
not lose its queer edge.
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Appendix A

Figure 1: Protagonist is assaulted after hitting on a sailor. Anger, Kenneth, director. Fireworks. Cinema 16,
1947.

Figure 2: Sailors with chains attacking the protagonist. Anger, Kenneth, director. Fireworks. Cinema 16,
1947

Figure 3: Protagonist, naked between pissoirs. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.
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Figure 4: Following image confirms cruising. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.

Figure 5: Protagonist being picked up by a sailor à la Pieta after the attack. Anger, Kenneth, director.
Fireworks. Cinema 16, 1947.

Figure 6: A Christmas tree on fire. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.
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Figure 7: Protagonist under attack - in pain or pleasure? Anger, Kenneth, director. Fireworks. Cinema 16,
1947.

Figure 8: Fragmented body. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.

Figure 9: Bathing in blood. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.

33



Open Issue Vol. 13, 2020 Gabrielė Plukaitė

Figure 10: Unspecified liquid being poured down by off-screen force. Anger, Kenneth, director. Fireworks.
Cinema 16, 1947.

Figure 11: Fragmented body. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.

Figure 12: Setting off the fireworks. Anger, Kenneth, director. Fireworks. Cinema 16, 1947.
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Abstract

Liberal arts education is being actualized globally as a result of a rethinking of the purpose of under-
graduate education with the aim to reach beyond specialized vocational learning outcomes. Liberal arts
is thus an educational philosophy that, apart from aiming for academic excellence, strives to cultivate
general social and character-related traits in its students. Three particular educational goals outlined in
theoretical writings are: citizenship, leadership, and well-roundedness. However, it is challenging to en-
sure the fostering of these traits because, for example, in Dutch liberal arts colleges, the curriculum model
is such that the study path depends largely on each student’s particular subject choices. In this paper, I
argue that a way of meeting this challenge would be to include an ethics course in the academic core that
is mandatory for all students. I support this addition by showing how the study of ethics promotes fun-
damental skills such as inquiry upon the good life, reconsideration of foundational values, awareness of
oneself as an individual embedded in a society, and accommodation of a diversity of viewpoints, which all
relate to the learning outcomes associated with citizenship, leadership, and well-roundedness. My analy-
sis concludes that an ethics course in the academic core would offer a curricular strategy for cultivating
these traits. Moreover, I suggest that the study of ethics in general should be considered of essential
importance in liberal arts education.

Keywords and phrases: education, liberal arts, ethics, citizenship, leadership, well-roundedness

The recent prevalence of liberal arts programs
around the globe, with 59 percent of current liberal
education programmes having been established
since 1990, points to an emerging change in the
understanding of the objectives of undergraduate
education (Godwin, “The Worldwide Emergence” 3;
Godwin, “The Counter Narrative”1 227). As op-
posed to a specialized degree training for partic-
ular employment, a degree in liberal arts strives
to provide a more general, multidisciplinary edu-
cation, which additionally cultivates social and per-
sonal capabilities (Goldenberg 15). Its promises are
to rear students into well-rounded cultured individ-
uals, socially responsible and engaged democratic
citizens, and future leaders and problem solvers
(Godwin, “CN” 227; Goldenberg 16; Peterson; Nel-
son Laird et al. 65; University Colleges Deans Net-
work). Through the delineation of these general
goals, the liberal arts proposes an educational phi-
losophy, but no particular consensus upon the cur-
riculum and the method (Godwin, “CN” 226; Gold-
enberg 15; Peterson). One model for liberal arts
colleges, commonly employed in The Netherlands,
is a program structure that mainly leaves the cur-

riculum’s content up to the individual preferences
of each student (University Colleges Deans Net-
work). Such a model raises the issue of how to fos-
ter the aforementioned general capabilities in stu-
dents if their study path is predominantly a matter
of personal choice. The cultivation of skills neces-
sary for social responsibility, democratic engage-
ment, future leadership, and character develop-
ment should thus be included in the parts of lib-
eral education undergone by all students. In Dutch
university colleges, such as Amsterdam University
College (AUC), this shared part of the curriculum
is called the ‘academic core’. But since the aca-
demic core of AUC mainly focuses on very spe-
cific skills such as academic writing, logic and for-
eign language acquisition or on experiences that
are highly individual to each student2 (“Academic
Core – AUC”), it is unclear how these particular so-
cial and character-related goals are promoted3. I
would like to suggest that a common denomina-
tor for these three aforementioned general capabil-
ities is the study of ethics, elaborating on the idea
that no aspect of private or civic life can be car-
ried out without a consideration of ethics (Callahan

1Abbreviated as “CN” for future reference.
2Such as the 8 different Big Questions courses, out of which the student takes one, as well as the community project/internship

requirement, which the students can fulfill in a myriad of different ways.
3It is not in the scope and the purpose of this paper to scrutinize the curriculum of AUC or other university colleges. It could be

argued that, for example, the mandatory Global Identity Experience course offered at AUC touches upon the traits of citizenship,
leadership and well-roundedness. I do not intend to suggest otherwise, but I wish to propose that there could be a better and
perhaps more essential (even if additional to all that is currently in place) way of fostering these general skills.

4While I do mention particularly Dutch liberal arts colleges and, more specifically, AUC, these institutions only serve as initial
background to my research and argument. In other words, my inspiration for this paper was drawn from being a student at AUC,
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62). Taking this into consideration, I will put forth a
proposition to include a course of ethics in the aca-
demic core of liberal arts colleges4.

There appears to be a general consensus on
what liberal education should cultivate in students.
Apart from specific academic learning outcomes,
Patti Peterson cites a broad knowledge of culture,
science and society, problem-solving skills, and
well-informed responsible citizenship as the goals
of liberal arts schooling. Along similar lines, other
authors suggest that liberal arts education should
bestow students with a profound sense of self, hu-
manity, and citizenship as well as skills for prob-
lem solving and effective leadership (Godwin, “CN”
227; Goldenberg 16; Peterson; Nelson Laird et al.
65, 67). The development of “attitudes and skills
for active participation as citizens in society, in-
cluding . . . social skills and a will to contribute to
solving societal issues” is equally listed as a learn-
ing goal in a joint statement by University Colleges
Deans of the Netherlands. Marijk van der Wende,
the founding dean of AUC, positions the importance
of educating well-rounded persons, responsible cit-
izens, and capable leaders as a major argument in
favor of a liberal arts education in the 21st century
(297, 301). Overall, these three essential learn-
ing outcomes emerge – citizenship, leadership, and
well-roundedness. I will proceed by briefly outlining
these goals.

In relation to democratic citizenship, Angela C.
Miceli Stout underlines liberal arts education “as an
opportunity to instruct younger generations about
the importance of living the noble, heroic life rather
than allow the democratic tendencies to form a citi-
zenry of mediocrity” (65). Therefore, in the context
of liberal arts, citizenship is to be seen as more than
the mere possession of the status of a citizen. A
more suitable understanding here would be James
Banks’ conception of transformative citizenship: “a
transformative citizen takes action to actualize val-
ues and moral principles beyond those of conven-
tional authority” (qtd. in Sheppard et al. 70). In a
similar vein, Van der Wende writes about concerned
citizenship, which involves an understanding of the
major issues of our society and a commitment to
its betterment (303). Such a commitment, accord-
ing to Sheppard et al., requires the capability of en-
gaging in public debate and of reconciling a diver-
sity of opinions (72). Overall, citizenship as a liberal
arts learning outcome appears to require an active

(re)consideration and a communicative enactment
of the core principles of democracy.

Leadership is a common keyword when dis-
cussing the essence of liberal arts education (Van
der Wende 301; Godwin, “CN” 232). According to
Goldenberg, good leadership requires certain qual-
ities: the ability to carefully select goals, the ap-
titude to see problems from a multiplicity of per-
spectives, but also the capacity to empathize with
a diverse group of people and to motivate them
to work towards common goals (18-19). Guthrie
and Callahan argue that liberal education “is funda-
mentally related to the themes of leadership” and
can “help create leadership capacity to be respon-
sive to and responsible for discovering meaning
and truth in our lives and belief” (23). For Golden-
berg and for Guthrie and Callahan, leadership and
citizenship appear to go hand in hand, as their un-
derstanding of a leader is one who is an engaged,
critical, and responsible citizen. Thus, leadership
is also defined in terms of engaged responsibility,
of (re)consideration of goals and values, but puts a
specific emphasis on defining goals for the common
good, problem solving, and effective group commu-
nication.

Well-roundedness can be expressed in relation
to educating a whole person as opposed to pro-
viding specialized vocational schooling (Van der
Wende 195; Godwin, “CN” 232). This concept also
refers back to the initial definition of liberal arts –
“the arts that craft the soul of the free person” (Co-
hen de Lara and Drop 14). It ultimately involves
reflection upon the nature of the good life (Cohen
de Lara and Drop 14) and about the fulfillment of
human potential (Wren qtd. in Guthrie and Calla-
han 21). Well-roundedness also entails the ideas
of citizenship and leadership; Guthrie and Callahan
summarize it well by writing that liberal arts “is a
course of study designed to prepare individuals to
act as citizens and leaders in serving something be-
yond themselves and to live life to its fullest” (21-
2). Overall, this goal encompasses a thorough ex-
amination of and a true engagement within human-
ity, pursued simultaneously on an individual and a
societal level.

In this outline of the three goals, I see a strong
connection with the subject of ethics, a connection
in favor of which I will subsequently argue. Ethics,
often also referred to as moral philosophy, is a field
of study that inquires about how we ought to live

but that is no reason to presume that my argument does not pertain to any liberal arts college of a generally similar model.
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(Shafer-Landau, The Fundamentals of Ethics5 1). In
“Goals in the Teaching of Ethics”, Daniel Callahan
contends that “ethics forces a confrontation with
basic premises about human nature and life” (63).
Generally, it addresses the guiding ideals and mo-
tivations for our life choices and inquires upon the
kind of a life that is worth living by ourselves and
among others. More precisely, ethics approaches
questions of value, virtue, happiness, duty, moral
rules, justice, and interpersonal relations (Shafer-
Landau, FE 2). Considering the fundamental nature
of these concepts, Callahan argues that no aspect
of life can be carried out without ethical stakes and
underlying moral values (62). Thus, it appears rea-
sonable to suggest that any student, regardless of
their specific study path, should be exposed to and
taught in a subject that inquires upon such gen-
eral and essential matters of human life, as out-
lined above. In other words, the study of ethics
would entail the general exploration of humanity,
which is essential to the educational goal of well-
roundedness. Reflecting upon the good life in par-
ticular, which Cohen de Lara and Drop mention as
essential for the formation of the person as a whole,
is a direct concern of ethics. I will proceed by ana-
lyzing how the other two core values of liberal arts,
namely citizenship and leadership, can be fostered
through the teaching of ethics.

With regards to citizenship, I will start by sim-
ply looking at the general notions associated with
it – duty, rights, responsibility, freedom, belong-
ing, and relating to a group. There is an evident
overlap with the issues that are addressed by the
study of ethics. Moreover, the mere fact of being
a citizen relates to being adherent to a particular
social contract (Freeman 14-15), and social con-
tract theory is an ethical theory. As introduced by
Hobbes, social contract theory argues that moral-
ity entirely depends on what is “permitted by rules
that free, equal, and rational people would agree to
live by” (Shafer-Landau, FE 194). Such a definition,
of course, raises many questions about the founda-
tions of the state one is citizen of; about the def-
initions of freedom, equality, and rationality; and
about whether law alone and the particular law one
lives under suffices to provide moral guidance in
life. Inquiry of this kind appears essential for under-
standing the nature of citizenship in general and for
gaining awareness of oneself as an engaged citizen
of a particular state.

To continue, in relation to liberal arts colleges,
citizenship means democratic citizenship, for this
is the political regime within which this kind of ed-
ucation exists. Sheppard et al. argue that a cen-
tral feature of democracy is controversy and dis-
agreement (70) and, therefore, “classroom discus-
sions of controversial issues are powerful tools for
fostering more active democratic citizenship” (79).
David Callahan outlines “tolerating – and reducing –
disagreement and ambiguity” as an important goal
in the teaching of ethics (67). Generally speaking,
ethics, which addresses questions of what is right
and wrong, is bound to lead to debate. An ethics
course also commonly covers deeply controversial
moral dilemmas and topics, such as euthanasia,
death penalty, abortion, poverty, moral status of
animals, and environmental issues (Shafer-Landau,
The Ethical Life vi). Callahan argues that it is ex-
actly this potential for disagreement that allows
students to develop argumentative skills. Conse-
quently, students can learn to reduce misunder-
standing and ambiguity to the extent where some
agreement can be reached (68). It appears rea-
sonable to say that this is a fundamental skill for
a democratic citizenship and that the “tools for ef-
fective citizen engagement” (Kretz 341) can indeed
be provided by the study of ethics.

Educational theorist and philosopher Nel Nod-
dings also asserts the need for ethics education in
the context of a 21st century democracy, arguing
that schools should engage in “thoughtful analysis
of what it means for individuals to live a full life,
and how we might induce a renewed commitment
to personal integrity and moral concern for the wel-
fare of others” (11). Such a suggestion underlines
the role of ethics in understanding humanity as an
interplay between a particular subjectivity and a
socially embedded existence – that is, between the
individual and the society they are part of. Calla-
han writes, “human beings live their lives in a web
of moral relationships” (65). In other words, the na-
ture of any society is inherently moral. Yet these
omnipresent moral features can go unnoticed and
hinder an individual’s understanding of the society
if one’s moral imagination has not been developed,
and such imagination requires the use of emotion
such as empathy, which can be stimulated in the
study of ethics (65). In a democracy, which is based
on the principles of freedom, equality, and toler-
ance, the ability to empathize carries a particu-

5Abbreviated as FE for future reference.
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lar importance. Nevertheless, Callahan approaches
emotion with high prudence, quickly juxtaposing it
to analytical skill and reason. Kretz, on the other
hand, specifically makes the case for emotion as
essential to moral empowerment, which she sees
as indispensable for engaged citizenship (341). Be
it through moral reasoning or emotional moral em-
powerment, overall, it is clear that ethics education
can provide tools for understanding citizenship and
one’s relation to their society.

As I pointed out previously, for Goldenberg, as
well as for Guthrie and Callahan, leadership is in-
herently linked with citizenship. Therefore, most
of what has been argued in relation to citizenship
and the study of ethics applies equally to leader-
ship. This interrelation of concepts works in both
directions because the engaged, concerned, trans-
formative citizen is clearly expected to take lead
when it comes to reflecting, evaluating, and better-
ing the world around them. Conversely, the leader
is also envisioned to be an engaged citizen, able
to understand “different approaches and perspec-
tives” (Goldenberg 18), as well as capable of re-
flecting on and challenging the status quo (Dess
and Picken 30), and of working towards the com-
mon good (Grandy and Sliwa 427). A large as-
pect of leadership is adaptable and skillful prob-
lem solving (Guthrie and Callahan 25), and Sharaf
N. Rehman holds that learning ethics provides stu-
dents with the tools and skills to evaluate the best
choice in any given situation (15). Furthermore,
writing about education for business leadership,
Rehman advances the argument that the common
status of ethics as an optional course implies that
ethical considerations per se are optional and not
required (15). She deems that the absurdity of
this claim brings forth the indispensable nature of
ethics education. To continue, the launch of the Ox-
ford Global Leadership Initiative (OGLI) in 2014 ad-
vances a particular emphasis on the necessity of
developing ethical qualities in future leaders in or-
der for them to serve the common good (Brooks
et al. 167). Based on students’ experiences, the
initiative is described as catering to “the desire of
ambitious students to integrate their will to effect
change within a wider context of personal forma-
tion, moral purpose, and common good that many
universities are not currently delivering” (170-1).
The OGLI programme is based particularly in the
Aristotelian virtue ethics of character development,
but it undeniably actualizes the essential necessity

for an ethical approach to leadership education.
Moreover, the research in relation to this initia-
tive suggests that people in their twenties, the age
most people pursue undergraduate education, are
willing to submit their values, motivations and be-
haviors to scrutiny (173). This means that directly
addressing ethics in university has the promise of
having a significant impact on the way students
continue on with their lives as leaders, citizens, and
individuals.

Ultimately, I have shown how the study of
ethics fosters the learning outcomes of leadership,
citizenship and well-roundedness, which literature
points to as being essential goals of liberal arts ed-
ucation. In the analysis of those three traits, I have
noted that well-roundedness is the most general of
the three – in its conception of educating a whole
person, it encompasses both citizenship and lead-
ership. Furthermore, it appears that the traits as-
sociated with citizenship are also related to leader-
ship. These would entail reconsideration of founda-
tional values, accommodation of controversy, and
ability to consider different perspectives. In rela-
tion to leadership, a larger societal grasp of issues
is required to engage in problem solving, for which
an understanding of ethics can provide a set of
tools. Overall, I wish to re-emphasize that the learn-
ing outcomes in question are of general importance
to every human and that the study of ethics is es-
sential to these outcomes. Subsequently, I argue
for the inclusion of a specific ethics course in the
academic core of liberal arts universities because
ethics is fundamental to the development of the
student as a whole person. An immediate response
to my suggestion could be about whether an eth-
ical approach cannot be simply included in every
course taught within the already existing curricu-
lum. My answer to this is that although this, undeni-
ably, is an attractive option and perhaps something
we can strive for, adapting every single course
to rigorously and thoroughly discuss the ethics of
its subject-matter would be a considerably more
complex implementation than a single mandatory
ethics course. Additionally, in my personal stu-
dent experience, whenever ethical considerations
are part of a course, they are treated as marginal
and as immeasurably less important than the pri-
mary contents of the course. Another alternative
to a general ethics course would be to develop a
specific course to address the ethics-related goals
of a liberal arts education, akin to the Oxford Global
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Leadership Initiative. At any rate, I hold that there
is a necessity for the study of ethics in liberal arts,
although there is space for discussion in regards to
its content, form, and method.
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