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Abstract

According to UNESCO (2021) 43% of museums faced closure in the first quarter of 2021 due to an ongoing
pandemic. Those that could, offered digital experiences to maintain links with their visitors, and for those institu-
tions without the skills or resources to reach out to their visitors, their very existence remained in a state of flux.
The situation in Sweden was no different and, prior to UNESCO’s published figures of 2021, the Swedish Gov-
ernment (2020) instigated an inquiry to establish the necessary interventions required to reignite the heritage sector
post pandemic.

The inquiry found a history of challenging problems for the sector. One problem recognised was the need
for a digitalised sector to sustain heritage, and secondly, the motivation for this research, the lack of skills and
resources in the sector. The aims of this research therefore were twofold. Firstly, to identify what digital skills and
education are needed in galleries, libraries, archives, and museums, (GLAM) and secondly, to test the hypothesis
that Higher Education curricula in Sweden requires a programme of analysis and restructure.

Notwithstanding a review of past literature review to reflect on previous research of skills and education in
the sector, an in-depth analysis of the Governmental inquiry also took place. As a secondary research activity, a
sample of respondents were selected to represent small and large institutions across the sector. Comments, expe-
riences, and opinions regarding lack of resources and skills, were extrapolated from recorded interviews, surveys
and responses to the Governmental Inquiry which were noted and logged. Secondly, an analysis of skills required
in current job vacancies in the sector took place. Additionally, perspectives from sector unions were sought., and
finally, a limited survey of employee thoughts on current skills and what skills they believed they needed for the
future was completed.

The results indicated that discourse of skills and the digital vision in the sector have been ongoing for many
years and that a global pandemic had to be the instigator for governmental intervention. There is also a traditional
approach to the education of graduates in galleries, archives, and museums, unlike those educated to work in
libraries. archives and researchers via digital humanities programs. For those entering the profession in museums
and galleries, there is little, if any exposure to digital practices. Barriers to change included financing, infrastruc-
tures, and a lack of leadership development in the sector. Digital transformations it was felt, requires a top-down
approach and leadership is currently not in situ.
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Introduction and Background

This thesis explores past research and qualitative research methods to explore the land-
scape of digital skills and education in cultural heritage. Initially, an analysis of existing
literature establishes unanswered questions in the area of digital skills and education, (if
any), and secondly, a theoretical framework determines the context in which the research
has been carried out. Thereafter, secondary desktop research and other qualitative re-
search methods inform the results, identifying the future skills and education requirement
for the GLAM sector identifying barriers to change along the way.

Since the 1980s society has undergone a radical technological change building a dif-
ferent model of social interaction. The way in which the world and its population today
communicate, is far removed from the archaic methods of pen, paper, and typewriter.
With the advent of the world wide web, once distance lands and cultures are just a fin-
gertip away increasing awareness and knowledge. Indeed, Blomgren (2020) concludes
that societies’ cultural habits have been changed by the implementation of digitisation.

Switch to today, 2022, and the world is more connected than ever, and lives have
become digitally dependent. Interactions through social media (Facebook, Twitter etc.)
are the norm, images are no longer analogue but digitised for re-use and preservation.
Artificial intelligence interacting with consumers via chatbots, robots used for navigation,
machine learned tasks and virtual reality, are now very much a reality. In addition, the
technological revolution within digital cultural heritage has been hastened by the advent
of the COVID-19 pandemic. Through social distancing, worldwide lockdowns, and the
inability to travel, society has had to forgo personal intimacy, tactile and social contact,
to an existence that is digitally removed from physical emotion and sensory experience.

Society and economics have been severely affected. Cultural heritage as described
by VIMM (2018) are “economic and social assets” and as such could be concluded that
as part of societal structure, the transition of cultural heritage to digital would evolve with
societal trends. However, that transition has been slow and, in some cases, non-existent.
Additionally, it is argued that where institutions have delayed in transitioning to digital,
not embraced technology, or have not established creative ways to engage and attract new
audiences, some institutions within the culture sector have missed opportunities in pre-
serving their future existence.

Nevertheless, for those that have embraced the digital and used technology with cre-
ative ideas to engage their visitors (and particularly of late, during the pandemic), have
put a stake in the ground for their revitalisation and preservation. For those institutions
lagging, can they continue as valuable public commodities? Will there still be a need for
the stoic museums of old?

Therefore, what is digital cultural heritage and how can it be embraced by the sector?
Cultural Heritage according to ICOMOS (2002) “is an expression of the ways of living
developed by a community and passed on from generation to generation, including cus-
toms, practices, places, objects, artistic expressions and values.” UNESCO (no date) en-
hance that definition by introducing the concept of valued objects, both, tangible, and
intangible, which should be preserved for future legacies. However, can technology re-
construct reality in a digital form that can be valued? One may argue that the application
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of the digital in cultural heritage should remain with the archivist alone. Others however,
such as Enhuber (2015) state that the advent of technology has created golden opportuni-
ties within the cultural sector and certainly projects such as identified here, The Getty
Museums Social Media Challenge® Brighton and Hove Museums Gift project? and the
massive book digitalisation project at Oxford Bodleian’s Library3concur with the writer’s
opinion.

Institutional projects such as mentioned above have common ground at their heart:
that is the engagement of the audience whilst imparting knowledge in a relevant and
meaningful way. In addition, participatory audiences, and projects such as the collabora-
tive CultureLab* using Youtube, Facebook and Twitter, and Vintage Viennas, a commu-
nity-based project with circa 124,000 followers, are all examples of how society can be
involved in defining their own heritage and cultural traditions whilst increasing the reach
of cultural heritage throughout society. Additionally, Tait et al. (2013) note that commu-
nity digital archives can also increase the value and authenticity of an object and quote
the Hebridean Community projects as their example, noting their collaborations with the
islanders to authenticate accounts and images and so forth.

Indeed, it can be argued that the presence of local knowledge, or historical context,
within a digitised object can only provide a further sensory experience. The engagement
of the audience is the key to a purposeful existence in the world of memory institutions.
Vermereen (2018) supportably argues that the museum world has changed from being
“collection-centred to being community-centred ”, in doing so, public engagement can be
experiential and more meaningful. It is purported here that experiential and digital are
allies in the world of digital libraries, galleries, and virtual museums. Burkey (2019)
concurs, arguing that digital initiatives intersecting with heritage institutions offer more
interactive, (and experiential) possibilities than a traditional approach by its ability to
harness the benefits of using a range of platforms, digital tools, and social media commu-
nities.

The scope of digital tools to enhance community and customer experience is endless
and is perhaps only restricted by the creativity of the human mind. Nevertheless, not-
withstanding the scope of the human mind, such opportunities are thwarted by external
influences. One such influence, was the impact of a global pandemic between 2019 and
2022.

Worldwide between, 2020 and 2021, many galleries, libraries, archives, and muse-
ums (GLAM) institutions closed their doors to the public and some, closed forever. Ac-
cording to 94.7% of respondents to a survey by ICOM (2020) in nearly all museums
around the world were closed. In a dwindling economic climate in 2020, the Swedish
Government commissioned its inquiry on the how the cultural heritage sector may be
reignited and strengthened economically, after the impact of the coronavirus.

That final report submitted to the Swedish Government (2021) recommended an 800
million SEK injection of funds to digitise collection and create a new infrastructure.

L https://shortyawards.com/13th/gettymuseumchallenge

2 https://brightonmuseums.org.uk/brighton/exhibitions-displays/brighton-museum-past-exhibitions/
3 https://www.digital.bodleian.ox.ac.uk/

4 https://www.open-heritage.eu/practic/2789/

5 https://www.facebook.com/VintageVienna

6 https://www.hebrideanconnections.com/



Additionally, there was a recognition of a need for digital skills and a call for collabora-
tion. The report also discovered that there were failings within the sector that were his-
torical, and not just as a direct result of the pandemic.

Their supposition is that digitalisation of the sector will have a positive effect on
extending the reach of GLAM institution and sustaining cultural heritage for the future.
Digitalisation of the sector is a huge task and involves, finance, infrastructure, resources,
knowledge, and a desire to change. However, the necessity of digitalisation is clear. Not-
withstanding the recording of tangible heritage and the protection of intangible cultures
(such as memories, beliefs, and traditions), but to provide an opportunity to as mentioned
earlier, enhancing the customer experience, the advancement of inclusivity and increasing
accessibility.

The results of this research shine a light on the need for museums to continue to
develop the technology skills of their employees, and to increase their investment in mu-
seum technology. Given the wide range and demonstrated value of the contributions of-
fered by museum technology professionals as identified in the survey responses, there is
clearly a need for museums to invest in the digital literacy skills of museum staff members
(Barnes et al., 2018). And there is no question that this need is recognized by the museum
technology sector. As one survey respondent noted, “digital is how modern institutions
conduct the ‘business of museum”

Digital skills without doubt are a necessity within the sector, offering up avenues to
improve customer experiences and widening participation but what has clearly happened
though is that the landscape of cultural heritage has changed immutably. The implemen-
tation of digital technology, however, requires digital skills and leadership, subsequently,
as per Howard (2010) there is a real need for a GLAM appropriate curriculum, (Howard
et al., 2016)


https://onlinelibrary-wiley-com.ezproxy.its.uu.se/doi/full/10.1111/cura.12455#cura12455-bib-0025

Literature Review

In response to the Swedish Government’s Inquiry (2021), the objective of this literary
review is to explore past research and current thinking of skills and education in the
GLAM sector. Its intention to identify areas of further research.

Much has been written to inform the development and use of digital tools and skills
in the humanities, and additionally, a strong curriculum offering for those working in
Libraries has been developed and sustained. What, if anything, has been researched to
inform the necessary skills needed for transforming to digital operations in cultural her-
itage? As two pertinent areas of focus, this literature review considers themes of digital
transformation, skills, education, and knowledge sharing.

Digital Transformation

The digital museum has a history far back as the 1960’s, Povroznik (2020) and yet whilst
there is commitment to digitalisation of cultural heritage, its progress has been slow.
Nevertheless, one might say that one positive outcome of the pandemic is that in 2020,
the Swedish Government recognised the economic climate in the sector and commis-
sioned its inquiry into what interventions were needed to reignite the sector. The inquiry
led to recommendations to the Swedish Government (2021) and resulted in the publica-
tion of “Fréan Kris till Kraft™.

Their inquiry established that the arts and culture sector had been hit hard by the
pandemic, and there was a risk of long-term consequences if corrective measures are not
implemented. More specifically, under the guise of the GLAM sector, many museums
and archives lack the staff and other resources required to digitalise their collections.

A suggestion here is there may be ‘hidden’ resources underutilised such as the spe-
cialist work of library staff, and as Nardi and Engestrom (1999) suggest, that in times of
crisis museums technology teams are often invisible and unsupported and potentially ‘un-
used’. Using activity theory as described by Nardi (1996) interactions between system
and user can be improved). Sixteen years on and Marty and Buchanan (2022) identify
that museum technology professionals still struggle in times of crisis as they do not (still)
understand the nature of museum technology projects. Unless museum technology staff
are accepted into the core of the museum, underutilisation of skills, or undeveloped skills
will prohibit the digital transformation. A point of consideration is that further research
into the assimilation of such teams into the GLAM structures could reap reward with
cross-fertilisation of knowledge

Sweden’s Governmental office, The Ministry of Enterprise and Education (2017),
announced its commitment to a digital strategy, and its vision for Sweden to be “the world
leader in harnessing the opportunities of digital transformation.” In their vision, they set
five overarching goals of digital security, digital infrastructure, digital innovation, digital
leadership, and of relevance to this research, digital skills.

7 https://www.regeringen.se/rattsliga-dokument/statens-offentliga-utredningar/2021/09/sou-202177/
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https://onlinelibrary-wiley-com.ezproxy.its.uu.se/doi/full/10.1111/cura.12455#cura12455-bib-0022

According to DESI (2021) the current status of Sweden in digital transformation is
that Sweden is third in the ranking out of the twenty-seven member states for its digital
transformation of business. Additionally, it scores high on human capital, noting Swe-
den’s human capital is a competitive advantage, ranking second. The report states that
72% of Swedes have at least basic digital skills and 46% have above basic skills. Whether
and how those figures transfer to the GLAM sector is unclear. It would be an interesting
exercise to determine the number of employees with basic and above basic digital skills
in the sector, and to also consider the definition of digital skills in the GLAM sector. In
doing so, the latter could inform curricula design and content.

Skills, Education and Knowledge Sharing

A response to the inquiry and to understand the skills in the sector was through RISE
(2020). RISE researched the skills requirements from the key players in the sector, such
as Sweden’s ICOM and Swedish Museums. In their report they discuss the major chal-
lenges of digital transformation. Again, they outline the need for the development of
digital skills and to educate their members on how to identify the best digital solutions to
a broader audience, and the need for skills development in digitalisation of the sector.
Furthermore, there is an education opportunity in their findings. Further research could
address the skills gaps in how to develop and implement strategic digital transformations
to meet the needs of the customer via the digital transformation lens.

To address a skills deficit in the UK sector, CCSC (2018) researched and compiled
their report “Building a Creative Nation: Current and Future Skills”¢. They describe how
sector skills and competencies were agreed to underpin an apprenticeship program at both
EQF Level 2 and Level 3.¢

After agreement of the skills, certified training was delivered under assessed criteria
(both technical and soft skills). Most training is headed under the umbrella of apprentice-
ships (delivered at both basic and advanced level). They remark the programme as a suc-
cess, and on checking there are opportunities available at the Victoria and Albert, The
Transport Museum, British Museum, Manchester Museum and more.

More specifically, following research into resource shortages and ways to introduce
new talent, in the UK at the British Museum trainees were given paid work experience
and learning on the job to a Level 3 standard. Collier and Lindley’s (2022) evaluation of
the project outcomes confirmed they met their objectives to fill the skills shortages whilst
developing digital data management, preservation, access, and engagement.

In an educational context, in their survey, the OECD (2021) further emphasise the
need to support digitisation and harness for example, universities as hubs of knowledge,
and the extension of vocational training. They stop short of any detail of what that edu-
cation should contain, but certainly it appears that the support the ethos of vocational
training and as in the UK for example, Sweden might benefit from exploring vocational
on the job training as a means of supplementing resources and skills.

8 https://ceskills.org.uk/building-a-creative-nation-current-and-future-skills-needs/
9 https://www.accreditedqualifications.org.uk/european-qualifications-framework-eqf.html
10 https://www.museumsassociation.org/careers/courses-guide/apprenticeships/
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Conversely, Wilms (2021) and Massimiliano et al. (2020) consider actual skills and
skills development of GLAM employees. Wilms (2021) compares the offering of digital
collections in Europe versus their counterparts in other parts of the world and notes that
the skills set of European library staff tend to focus on research supporting activities
whilst in the USA staff include analysis in their activities. GIS skills were only found in
their USA respondents. However, what all worldwide respondents concurred with is that
their biggest skill gap is technical knowledge.

Massimiliano et al. (2020) evaluate the success of second part of a project Mu.SA
(Mu.SA Project — Project Musa (project-musa.eu) ) eCult Skills, eCult Skills
(eap.gr)Skills was set up as part of the eCult Lifelong Learning program (2013-2015).
The program developed was a blended learning program to educate existing staff and
attract new recruits to the sector. Via the analysis stage digital and transferrable skills
were identified, recorded included in a blended learning program.

As in the Mu.SA Project, Barnes et al.(2018) focus on the mindsets of the sector,
implying that digital is seen as everyone’s responsibility, even though digital skills are
not widely dispersed in the institution. Digital skills are recruited in-house, with on-the-
job training, and unlike outside of the heritage sector, museums are not adopting a formal
approach to staff; using strategic direction and skills mapping to develop skills. This was
a point of note concurred with from respondents who participated in the Governmental
Inquiry.

It is apparent that many sector institutions have and are making concerted efforts in
the implementation of digital artefacts, archives, and exhibitions. However, unlike those
employed in libraries, the workforce appears to have responded to multiple surveys on
skills and training, identifying lack of skills and knowledge in open data, copyrights, ar-
tefact digitisation and for leaders, digital leadership, as was once offered by one of the
sector Unions (DIK).

A casing point is a comparison between the results from Tuck, Selwood and Pirie’s
(2014) research of “The Historic Environment and Cultural Heritage Skills Survey, the
collected comments from the Government Inquiry and Barnes et al. (2018). These re-
search papers all refer to the lack of formal skills planning in the sector. That is the ability
to understand the skills needed to create and plan a digital strategy and the ability to
identify skills gaps of the workforce in order to develop the required skills for execution
of the plan,

Additionally, DIK (2020) reported on the acquisition of skills in the sector, reporting
63% of training was “on the job”. It also stated that the development of skills in the last
year in the public sector was higher than the private sector, 67 percent of the public sector,
versus 51percent in the private sector. Focus in the public sector showed a prevalence of
general skills development, whereas in the private sector, job specific skills development
is more common. DIK (2020) also reported that three most common reasons for lack of
skills development in the sector are no strategy for skills development in the workplace,
cost, and no time for skills development.

1 http://www.project-musa.eu/
12 https://ceskills.org.uk/category/reports/
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According to Howard (2010), “digital technologies can improve the customer expe-
rience and widen participation”. With that in mind, digital technology requires digital
skills and digital skills require education, hence the need for a “GLAM appropriate cur-
riculum”. (Howard, et al.2016) details the skills needed which included fifteen generic
skills, including customer services, problem solving, general information technology and
marketing. She further identifies twenty-nine subject knowledge skills including Tech-
nology languages including xml, html, Java (not an exhaustive list) governance and legal
issues such as copyright, ethics and policies, the purpose and application of metadata,
taxonomies, thesauri, and other cataloguing tools and, many more relating to the applica-
tion and processing of digital collections.

The Computing for Cultural Heritage project.by Birkbeck University (2019) was a
collaborative project that resulted in the development of a new one-year postgraduate
certificate. Birkbeck University of London, British Library and The National Archives
UK worked together to produce basic programming, analytical tools, and computing en-
vironments to the GLAM to support them in their daily work sector with an understanding
of basic programming. Similar curriculum activities are also found in the universities of
the USA, Cork, Ireland, Manchester UK and more. Such examples are at The Johns Hop-
kins University (Baltimore, USA) and the Bodleian Library (Oxford UK). At John Hop-
kins they offer a Certificate in Digital Curation; detail of its content is included in Ap-
pendix 1, but succinctly it is a specialised graduate program in museum studies which
delivers the skills and knowledge to work with digital collections, exhibitions, and re-
search data, whilst at the Bodleian Library, they offer a graduate training programme
delivered ‘on-the-job’ as a trainee digital archivist!.

Collaboration through the sector (Zorich, Waibel and Erway, 2008) could be seen as
an avenue of cross fertilisation in skills and knowledge in the sector and much has been
written on the positivity of networking and collaboration. Terras et al. (2021) explore the
value of networking and collaboration in disparate sectors and additionally Golub et al.
(2020) outline the benefits of collaborating cross sectionally providing examples of pos-
itive impact in Swedish universities.. Nygren et al. (2014) use case studies of cross-dis-
ciplinary collaborations and note much learning can be achieved from this practice.

Nevertheless, there is recognition of the challenges multi-disciplinary collaboration
can bring. One such challenge as Terras et al. (2021) identify is that of disparate sectors
in heritage.-. As an example, they state that traditionally, there has been a sub-divide
between the education of the museum workforce and for example the library workforce.
The question remains are they really that disparate relevant to their educational needs?

13 https://advanced.jhu.edu/academics/certificates/digital-curation/
14 https://www.bodleian.ox.ac.uk/about/jobs/trainee-digital-archivist
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Purpose and Research Questions

Never more so than now, the interest in developing a digital society has been a point of
topic. Digital technology affects us all in some way or another, and its presence was
further reinforced by a global pandemic. Education was carried out remotely, shopping
went online, and families and friends kept in touch using digital communication tools.
Furthermore, businesses had to reinvent themselves to survive the pandemic, as did the
galleries, libraries, archives and museums, sector. The arts and culture sector were par-
ticularly hard hit economically, and it required a governmental intervention to establish
what corrective measures could be put in place to sustain the industry.

This research therefore concerns itself with the concept of digital transformation
and the requirement of skills in the sector. Subsequently, its aims are twofold. Initially,
to explore the landscape of current required digital skills and available education, and
secondly, to understand the ideas, thoughts, and opinions from respondents to the gov-
ernmental inquiry. The intention is to extrapolate a position on the state of play in the
sector regarding digital skills, digitalisation, its uptake, and the barriers to transformation.

Using subject specific research to inform this thesis, the research specifically ad-
dresses the hypothesis that the current education offering to the GLAM sector requires a
program of analysis and restructure to meet the needs of the digital GLAM sector of the
future. It will also identify areas of further research into future strategies for digital trans-
formation and curriculum content,

The specific research questions addressed are:

e What current and future attributes, skills, and knowledge are required for a
vision of a digitalised cultural heritage sector?

e Isthere a skills gap between the future digital skills set demanded by the
sector and the curriculum offered by higher education?

e What are the barriers to building a digitally competent GLAM workforce?

12



Theoretical Perspectives and Concepts

Culture and heritage are many things to many people, and its importance today cannot be
underestimated. Devoured by the effect of a worldwide pandemic and annihilated by the
atrocities of war, cultural heritage is rightly attracting the attention of governments, schol-
ars, and the public alike.

UNESCO (2009) in their Charter on the Preservation of the Digital Heritage describe
digital heritage as computer-based artefacts as important as tangible and intangible mem-
ories, more latterly UNESCO (2018) describe “software as being part of heritage, pillar
of our present and enabler of our future.”. Software inarguably is part of the concept of
digital, and as such, another interpretation of UNESCO’s description is that “digital is
now our heritage and enabler of the future”. This altered concept informs the basis of
this research, exploring the landscape of digital cultural heritage and the digital skills and
education it requires for the future; via a sector well governed, well-managed, and with
clearly defined strategies followed by a digitally competent skilled workforce.

Digital Cultural Heritage and its Application

Despite the cross-curricula link between digital heritage and digital humanities, the evo-
lution of education within digital humanities research has been more prevalent. Now in
the light of digital societies and the social responsibility that brings with it, the ability to
preserve heritage for future generation is a reality. The opportunities brought about by
current and new technology such as 3D representation, artificial intelligence and machine
learning can reinstate the tangible and intangible. Virtual museums increase accessibility
and eliminate the barriers to experiencing and learning from our heritage.

Seemingly, with the advent of the pandemic, that social responsibility is moving fur-
ther out of reach. Or is it? There are strong examples within the industry that resonate
with the force of social responsibility. For example, in the USA, the Getty Museum in-
troduced their social media challenge with the result of increased reach (Tucker, 2021),
and the Albin Polasek Museum’s annual Winter Park Paint Out!® wasn’t cancelled but
held successfully online- In addition, the People’s History Museum in the UK introduced
online shopping and 3D exhibitst”. These have been successful activities in turbulent
times. So where have these institutions found their impetus? The supposition here is that
through strategic planning and the use of digital tools, any museum has success as a key
player in an inclusive society within its reach, digital skills dependent.

15 https://www.winterparkpaintout.org/paint-out-archives-2021/
16 https://phm.org.uk/shop/
17 https://phm.org.uk/3d-tour/
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Skills Definitions

Digital skills needs are evolving and the skills gaps in heritage are widening. A definition
of skills gap Mann Levesque (2019) articulates that skills gaps can relate to a mismatch
between skills an employer needs (in this research, digital cultural heritage skills for the
future) and the skills job seekers currently possess. However, in the context of this re-
search, skills gaps are defined twofold.

Simplistically, skills gaps can refer to the relationship of skills and their development
aligned with a digital strategy. Without education and development, an employee will
not acquire the skills needed to be able to perform well within a digital heritage operation.
However, skill gaps in this research refers to a mismatch of educational curricula on offer,
versus what is required by the heritage sector. Such a mismatch will ultimately mean that
heritage employers of the future will find it difficult to find digital skills in their workforce
of the future. As digital skills grow without an infrastructure to support it, the gap will
widen and intensify in size, in part due to the speed with which digital change is increas-
ing, (Creative and Cultural Skills, 2011: 45; Howard, 2016).

Digital skills encompass different attributes and mean different things to different
people. Digital skills according to UNESCO (2018) are defined as “a range of abilities
to use digital devices, communication applications, and networks to access and manage
information”. Van Laar, et al. (2017) extend that concept and identify seven core skills
in the use of information technology (technical, information management, communica-
tion, collaboration, creativity, critical thinking, and problem solving) and additionally
five contextual information, communication and technology skills of ethical awareness,
cultural awareness, flexibility, self-direction, and lifelong learning). A full list is detailed
in Appendix 2

In the context of this research, however, non-subject (for example, archive manage-
ment) specific will be referred to as generic or soft skills, as per Succi and Canovi’s
(2019) research into the need for soft skills in changing landscapes. Their research
showed that 86% of employer respondents emphasised on the need for soft skills over the
last 5-10 years and is an important consideration of this thesis’ research findings.

Digital skills however, in this theoretical concept extend beyond what is described in
the Swedish Government’s Ministry of Enterprise and Education (2017) digital strategy.
Explicitly the need for knowledge in the development and application of digital tools in
cultural heritage.

Education and Collaboration

The concepts of education and collaboration are explored as a means of cross-fertilising
and sharing knowledge. Whilst Sweden’s HE institutions are singled out in this research,
other methods are brought to the fore to address the skills gaps.

Kennan and Lymn (2019) address these skills gaps via their research offering a solu-
tion to create a digitally informed GLAM sector. Their suggestion is to use a
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collaborative approach using Library Information Services graduates to bring skills and
knowledge to galleries, archives, and museums.

Notwithstanding addressing these skills gap in the sector, they also state a benefit
could be the cross collaboration at an academic level in teaching, research, and services
and additionally, they make recommendations for courses designed for information sci-
ence managers, extending curriculum content to encompass the GLAM sector.

Furthermore, both inquiries recognise that a digitalisation exercise alone will not sus-
tain the industry and notes the importance of an injection of cash and the need for addi-
tional resources and skills. The OECD (2021) note the need to harness for example,
universities as hubs of knowledge, and the extension of vocational training to enhance
skills in the sector.

It is noted however, that for the sector to harness knowledge and skills, curriculum
development will require refocus and re-development to ensure future digital humanities
that programs meet the sustainability needs of the cultural sector. Herein noted as per
Newman and Covrig (2013) “the problem”.

Digital Transformation Lens

In an open letter to the Minister for Employment Eva Nordmark, and Minister for Culture
Amanda Lind, Jeanette Gustafsdotter, General Secretary of the Swedish Museums (2020)
called for a labour market initiative to mitigate the impact of unemployment in the cul-
tural sector, referring to statistics published by the Swedish Public Employment Service
which demonstrates that since the start of the pandemic an 80 percent increase of unem-
ployment in the cultural sector. Additionally, Gustafsdotter (2020) notes an imbalance
between historically increasing visitor numbers versus dwindling employee numbers, re-
ferring to statistics from the Swedish Agency for Culture Analysis (UKA):=

European Commission statistics:® additionally infers that action is needed in Sweden
to increase the pool of digital experts, estimating a shortage of ICT skill of 70,000 by
2024. Whilst this statistic does not seem immediately important to this research, if one
considers that technical skills are transferable from one sector to another, valuable tech-
nical skills will not be available to the sector. The highly skilled will position themselves
in the well-paid realm of private sector FORBES top 100 employers.

Subsequently, without the addressing the deficit of skills in ICT generally and in the
humanities, the chances of improving the digital skills in the heritage and cultural heritage
sector will be scant at least.

18 https://www.uka.se/
19 https://ec.europa.eu/info/strategy/strategic-planning/strategic-foresight/2020-strategic-foresight-report_en
20 https://www.forbes.com/lists/worlds-best-employers/#730618e31e0c
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Methodology and Materials

In this section, the aims of the research are restated, and the research approach, design
and methods chosen are justified. Thereafter, each research method is outlined identify-
ing the ‘who, what, where when and why’ of collection and analysis. Finally, it discusses
the elements of ethics and limitations.

To reiterate, the aims of this research are twofold. It attempts to identify the current
required digital skills and available education in HE, and to understand the ideas,
thoughts, and opinions from respondents to the governmental inquiry. Its ultimate aim
being to address the hypothesis that HE education for the GLAM sector requires a period
of analysis and restructure.

The method chosen must be appropriate to what the research is determining, Punch
(1998). Subsequently, a qualitative method has been selected as the research explores the
phenomenon of the empirical relationships of the various ideas, opinions, and perspec-
tives within the sector. It has been philosophically approached from a perspective of
subjectivity and interpretivism and whilst it can be argued that subjectivity can introduce
bias and invalidity of data, this research has adopted methods of data collection and anal-
ysis using category coding, to identify and group concepts, rather than reporting on sub-
jective statements.

Additionally, on a positive level, this research has been carried out sector wide, seek-
ing thoughts and opinions on issues of education, training, leaders, culture, and ethics,
using both primary and secondary data. Initially, secondary research and analysis of re-
spondent’s comments and opinions arising from the Kris to Kraft research project gleaned
a perspective across the sector, including GLAM institutions, Unions, and other sector
representatives. All nine volumes Riksarkivet (2020-2021) of documentation are to be
found at the National Archives. Secondly, primary desk top research activity of the avail-
able curricula at HE institutes in Sweden- Thirdly, an exploration of open job vacancies
in the sector and finally, discussions with recruiter representatives from the sector Unions
and a sector survey to understand current skills and potential skills required.

Kris to Kraft Analysis — Government Inquiry

Two on site visits to the National Archives took place to explore the source data from the
Swedish Government’s Inquiry.

There are nine volumes of correspondence, reports, meeting notes and research pa-
pers available in the archives. Respondents were selected to be representative of the
GLAM sector but excluded self-employed and freelance workers. Institutions chosen
were from both the private and public sector and in various sizes; Comments and opinions
were highlighted, and trends noted under categories of strategy, skills and history. Strat-
egy encompasses infrastructure issues relating to finance for example, whilst history con-
tains comments about recurring and/or long-term events, and skills relate to skills and
knowledge application, current and future. A small extract to demonstrate category and
detail is shown below in Table 1.
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Table 1. Summary of archived comments and their associated category as defined by the author

Comment Category
No common strategy/vision strategy
Digital competence must be a priority after the pandemic strategy
Automation of object digitisation skills
Need for new skills skills
Resources have been declining over a long period of time history
The pandemic can be seen as a cultural breakthrough history
Digital would not have happened without the pandemic history

Source Riksarkivet SE/RA/326679

Sweden’s HE Curricula

Offered courses were obtained via google internet research of universityadmissions.se
and studera.nu. Universities were widespread across Sweden and included Umea, Lin-
naeus, Uppsala, and Stockholm Universities.

The searches were carried out to as a prospective student, looking for education in
digital skills for the GLAM sector. The title, course, location, and content were noted.
The full list is in Appendix 3.

Job Advertisements

A job search was carried out as a prospective candidate looking for employment in the
GLAM sector using websites such as generic google searches, www.indeed.com and the
official Swedish Governments recruitment platform. Twenty-three roles were found us-
ing online searches. Key search words used were sector specific (eg curator, archivist,
librarian) and restricted to galleries, libraries, archives and museums. When searching the
Government’s websites for vacancies in the public sector, generic subject search terms
were included such as digital and curator and so forth. Skills and knowledge were logged
in an excel spreadsheet and further categorised for analysis. Table 2 below shows an
extract of the categories used.

Table 2. Extract of dvertised required skills categorised as determined by author

Attribute Operational Systems Technology

Adaptable to Archiving and retrieval Database management | Digital narrative

change/flexible/creative storytelling

Analytical skills Artefact management/in- Understanding network | GIS and 3d mo-
ventory management infrastructures delling

Source Author
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Union Interviews and Discussions

Five approaches were made for interview, and three interviews were completed. Job ad-
vertisements were used as a contact source to discuss job openings and skills. Comments
and opinions from the unions were collated and can be found in the results section. Re-
search was hindered by limited input but reference here is made to the DIK (2020) report
which supported interview responses.

The questions asked were:
e Do graduates currently have the right skills?
e Are universities providing the right calibre of individuals to the sector?
e What skills and knowledge should graduates have to make them attractive to
the sector?
e What more can be done to raise awareness and competence with digitalisation
of the sector?

Survey to the Sector

An initial survey to elicit feedback was distributed to seventy-four participants who re-
sponded to the Government Inquiry There was a 5% response rate. Estimated time was
ten minutes to complete the survey and was tested for functionality by three volunteers
external to the project.

An explanation of the purpose of the research was outlined to inform the respondent
and elicit their feedback and to confirm confidentiality. Creswell and Creswell (2018)
informed the design of survey in stressing the importance of the knowledge and perspec-
tives to be presented through a structured collection and analysis of the research. Vogt et
al. (2012) postulates that research must be done without any bias subsequently, and con-
sideration was given to formulating questions without leading answers. The survey in-
cluded multiple choice and open questions to facilitate enhanced answers. The survey
questions are found in Appendix 4.

Ethical Aspects

The research has been reviewed and approved by an allocated thesis supervisor within
the department of ALM, Uppsala University

Information about the research was included in the invitation to participate, including
its purpose, potential benefits, and the possibility to discontinue or retract survey com-
ments. Emphasis was on anonymity, and a statement of implied consent when submitting
the survey, see Appendix 4. The research recommendations and results will be distributed
to those who participated in the various research activities as well as those contacted
through the process of gathering background information.
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General Data Protection Regulations were considered met by ensuring complete an-
onymity and no collection of personal data. Data collection included type and size of
institution, formal level of education obtained, and the skills participants feel they need
for the future.

Limitations

This research has been carried out as a master’s thesis project and as such is reflective of
knowledge and experience of the author. Therefore, the findings of this research must be
seen in light of its limitations. Whilst a qualitative approach was chosen, it is accepted
that generalisation of respondent answers through surveys and interviews can be subjec-
tive. However, actions have been instigated to mitigate bias and invalidity through the
use of comment categorisation and additional methods of research, such as surveys and
desktop research of job advertisements and education offered to the sector.

The research was also limited to those employed in the broader sector of heritage. It
did not however, include the self-employed or freelancers. Additionally, research limi-
tation was a 3% response rate from the 70 surveys sent out. Whilst a disappointing re-
sponse, the research was used as a complementary resource as the replies did correlate to
findings in the four other methods, hence its inclusion in the results section. Time was
also of the essence, and whilst three attempts were made to reach out to a wider audience,
the attempts were unsuccessful. The following chapter details the findings of the re-
search, without assumption or opinion.
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Results

The ultimate aim of this research is to address the hypothesis that HE education for the
GLAM sector requires a period of analysis and restructure. Through the following five
qualitative research methods, the results outline the landscape of required digital skills
and available education in HE.

Analysis of results from the Government’s Inquiry

The Swedish Government (2020) instigated an inquiry on the impact of the pandemic on
the GLAM sector and to establish the necessary interventions required to reignite the
heritage sector. In that report several respondents from differing institutions indicated
that the implementation of digital technology is changing the world we live in, and there-
fore new competencies in the sector are a necessity.

Positively, a respondent from a large public institution indicated that during the pan-
demic, digital skills have increased, and they have started a skills analysis considering the
next strategic five to ten years. It was not indicated whether that process had been dis-
seminated to other organisations as a way of collaboration.

Nevertheless, it seemed apparent from comments such as “long-term underfunding”,
“central museums have long pursued the digital vision”, and a repetition of the comment
“no comment strategy or vision”, that the problems including skillsets and resources have
been around long before the advent of the global pandemic.

A call for a strategy in talent development was suggested, to bridge the gap between
folk schools (folkhdgskola.nu) and universities. Additionally, there was an indication
that universities are not meeting the needs of the sector in education, and that the actors,
including the universities, should collaborate on the skills ‘problem’. Furthermore, it was
stated that the sector needs an overarching digital competency. Nevertheless, others
noted that there was much work to be done prior to any implementation of a digital solu-
tion, wanting “more research on how digitisation will affect the actors” and “the need to
know what the sector is building for ” (Riksarkivet, SE/RA/326679). There was concern
that there is a risk of loss of competence in the industry for reasons of lack of education,
short term employment and uncertainty as examples. Hence, the call for a sector wide
skills analysis to be carried out.

A common perspective is that museums as a meeting place is an advantage, in terms
of society and education. Several respondents however rejected that perspective quoting
that museum in Sweden as common meeting places are not important. Whilst not specif-
ically addressing that supposition, it is surmised that there is consideration that digitali-
sation can replace the physical meeting place.

The sector should learn from what other countries are achieving in terms of culture
education and noted Great Britain including Scotland, Canada, and Norway as contact
points for skills development and funding initiatives such as the Paul Hamlyn
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Foundation? the sector in Sweden was described as a metaphorical closed ecosystem,
stressing the need for collaboration including other sectors, for example travel and tour-
ism.

Many respondents call for new skills in the sector, but do not detail what skills are
needed, not referencing digitising artefacts on databases of collections. More specifi-
cally, several respondents indicated that there was a void in training for digital leadership
skills. One indicated that leadership training was once available through DIK but that is
no longer in place.

Discussion identified a need for the ability to develop operational strategies and to be
able to deliver on plans. It was felt that the leadership of heritage institutions do not have
the skills and knowledge to lead teams in a reinvention project. There was a requirement
for digital leadership (strategy), project management, copyright regulations and revenue
modelling. A hybrid competence was stated as a requirement, but no detail was added to
that statement.

In some cases, basic digital skills are missing and that needs addressing by employers.
Better collaboration in the sector might help as might using ‘free actors’ to develop digital
offerings and bring about new skills. Issues were raised in the financing of skills educa-
tion, and there were several differing solutions offered, including funding at commune
level.

Positively, there was recognition that digital formats will not eliminate the traditional
museum but will be a complement and will broaden participation. Interestingly there was
some evidence of the how Al and machine learning could help a digital sector Addition-
ally, there was an emphasis on the development of skills to manage and produce digital
collection in this context. Comments on digital and skills are summarised below and full
detail in Appendix 5.

The need for 2d and 3d imaging and other technologies to enhance the customer ex-
perience was expressed. Additionally, an expressed desire that digital technology could
be used to deliver “art expressions ”, such as the ability to produce videos, sound, and
images to purposefully engage and entertain visitors.

Furthermore, an understanding of information, paradata, metadata, contextualisation
and more was stated as a requisite, to underpin an ability to develop tools and databases
for collection management through programming and the use of API’s.

Digital leadership skills were identified as lacking in the sector. More education
would be invaluable and should include such subjects as strategy and project management
to drive the goals and missions of the institutions. Additionally, more could be gained
from understanding legal and policy topics such as creative commons licensing, copyright
and regulations, to venue earning models.

It was recognised that the upskilling and implementation of digital projects will need
sector wide qualified expertise (incorporating both technical and subject relevant skills)
and that any digital initiatives must consider the sector as a whole; those funded by gov-
ernment, non-funded seeking external support, small, large, rural and city. Universities
were noted as an avenue of education and initiatives such as Sesame Street and Access
could establish grants and subsidisation of university competence.

2L https://www.phf.org.uk/
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Analysis of Job Advertisements

To ascertain current skills sets, via google searching as a potential job seeker, twenty-five
recent advertisements were analysed across the sector, from large and small museums,
archives, galleries, and libraries to identify the skills being recruited into the sector. The
higher number of occurrences of a skill, knowledge or attribute indicated a higher, and a
skillset most asked for. This determined their rank in the analysis, in this case zero to
twenty one.

Skills, knowledge, and behaviours required were categorised and analysed by a given
characteristic or skill. Subject skills included fourteen in heritage and humanities topics,
one archive, two in archaeology and three in libraries and information technology. Ad-
ditionally, five advertisements also stated ‘or relevant’ subject knowledge. Those indus-
try subjects included tourism, education, communications, photography and digital.

Chart 1 below ranks skills and knowledge from 21 to 4. Appendix 6 provides a full
list of categorised skills and their ranking and, the full chart with category breakdown.

Chart 1. Categorised Skills and Knowledge from Job Advertisements

SKILLS AND KNOWLEDGE STATED

AS A REQUIREMENT IN JOB
ADVERTISEMENTS

ARTEFACT MANAGEMENT/INVENTORY .. [ :
TIME MANAGEMENT SKILLS ~ |—m" o
SUPPORTING A WIDER AUDIENCE W/ITH. . e -
PROJECT MANAGEMENT | -
PATIENT  |—"
SALES/SALES SYSTEMS | ms |
KEYBOARD SKILLS . s |

—e |

ANALYTICAL SKILLS | | [
0 5 10 15 20

Source; Job Advertisements

As one would expect, there is much emphasis on ‘basic digital skills’ here defined as the
ability to use Microsoft Office, remote communication software and basic IT knowledge,
ranked 21 (most wanted)- Education levels resulted in eight advertisements stated com-
pleted post 16 (gymnasium) education as a minimum and eight required an academic
degree. Most adverts wanted one or more years of industry experience whilst three re-
quired two or more years as a minimum.

However, within this analysis the skills and knowledge required are much to do with
the ability to operate computers, the ability to use in-house customer management appli-
cations, in-house databases, set up virtual conference (Zoom) calls or education sessions,
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and less to do with activity on social media (ranked 4) and programming (ranked 3) for
example. Whilst one advertisement called for knowledge of API’s, that advertisement
however stated that the academic subject knowledge requirement was flexible. For ex-
ample, heritage or information technology.

Of note, in the rankings between 11 to 20, except language skills, all skills are asso-
ciated with personal attributes and behaviours. Language skills ranked at 13 is the ability
to speak Swedish and English as a ‘must have’ requirement. However, two advertise-
ments did ask for other languages as a merit to recruitment.

Between ranking 7 and 9 all but one skill, time management, were relative to the role.
A photographer who could use software editing software and produce sound and film,
archiving and retrieving, artefact inventory and management and finally the management
of digital collections in a database.

Additionally, skills were categorised into four areas to assess the importance at re-
cruitment. The categories were operations, attributes, systems, and technology and are
explained in summary below. Full detail is included in Appendix 6.

Under the category of operations more subject specific skills and knowledge were
asked for. For example, the ability to manage collections digitally, to understanding the
legalities and policies that govern the sector, knowledge of data including open data and
the ability to demonstrate leadership qualities. Attributes are defined as so called generic
or soft skills. The ability to communicate scored high as a requirement, as did customer
service. Worthy of note is that dealing with stressful situations and having good inter-
personal and networking circles is important in the GLAM sector. In fact, 7 of the top 8
categories were soft skills.

Systems related to the necessary skills and knowledge in understanding the infra-
structure of digital networks and creating, maintaining databases. The technology cate-
gory outlines the essential knowledge and skills to implement digital transformations.
Social media, the creation of narrative digital stories via multi-media, the ability to use
software such as Adobe Photoshop for the digitalisation of images etc were some of the
skills required. The full category breakdown and content is detailed in Appendix 6.1 and
summarised in Chart 2.

Chart 2. High emphasis on operational and personal skills/attributes

Skills and Knowledge by Category

21%

5%

37%

= Attribute Operations Systems Technology

Source: Author
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Evaluation of Higher Education Curricula

With digital skills, digital transformation cannot take place, A key element of education
arose, in particular from the government inquiry. As such it is important that the land-
scape of education be explored, in this case HEs in Sweden as a potential collaborator of
knowledge. A search of university admissions.se and studera.nu resulted in 35 related
programmes and courses from eleven institutions. See Appendix 3, as noted earlier, for
the universities included in the evaluation and programme or course title.

Twelve degree programmes were found, one of which was a doctoral, with relevant
subject/technical knowledge: Two institutions offered Digital Humanities and two of-
fered Libraries and Information Science at master’s level. A further two masters were
Humanities with Archaeology and Humanities with Cultural Heritage and Sustainability.
Additionally, there were specialist programs in Conservation of Cultural Heritage Ob-
jects, Space, Image and Objects, GIS for Landscape Digital Narration, Game and Cultural
Heritage and Environmental Archaeology and Curating, including Al, Management and
Law. One institution offers a Digital Leadership Master’s Programme.

There are several courses offered either as options or standalone. Two such courses
included basic and advanced digital tools for heritage conservation. Additionally, the abil-
ity to learn skills in media technologies, production and literacy, digital video and moving
images plus courses on digital photograph and image editing and film, archive and digital
culture. Two digital archaeology courses focused on the use of GIS and using tools such
as Transkribus, VVoyant were covered in editing and transcribing courses and tools, meth-
ods, and resources.

Digital religion and popular culture and ethics politics and policies and using digitals
for research and fact checking were unique to the landscape, as was interaction design,
and focussing on usability. However, one institution offered a course to understand the
media audience in the digital age. Additionally, linked data, programming and product
and requirement management were also offered by just one institution.

Among the universities studied, Gothenburg, Uppsala and Umea University all have
a centralised focus approach to digital humanities, whilst Linnaeus describes the field of
digital humanities as an interdisciplinary field of study that represents a bridge between
the arts and humanities and information technology. Linnaeus offer eleven of the noted
courses and programs out of the thirty-five listed, and a learning programme can be cus-
tomised to suit the learner.

Whilst studying these programmes, students typically explore digital research meth-
ods used in art, film, literature, and cultural heritage. Topics include programming, topic
modelling, text mining, digital mapping, GIS, archiving, distant reading, data visualisa-
tion. Furthermore, there is an exposure to Al and machine learning and the concepts of
crowdsourcing Tools used are Transkribus, Recogito, Voyant, AntCoc, Jupyter note-
books and Python programming.

The Doctoral School in the Humanities at Stockholm University deliver “Digital
Methods for the Humanities: Space, Image and Object”. The focus is techniques used in
computational analytics in space, images, and objects. The course is based on machine
learning programs like visual databases, computer-based visualization, 3D modelling and
artificial intelligence for visual data mining (pattern recognition, aggregation).
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All the above programmes are delivered on campus; however, Linnaeus University
delivers its master’s program in Digital Humanities entirely online. Its objective being to
learn how to apply digital methods and find solutions to practical problems. This course
introduces Digital Humanities, but they offer additional advanced technical skills such as
those noted earlier as standalone courses.

Most Universities participate in sector relevant organisations and hold seminars and
conferences such as the Digital Humanities in the Nordic and Baltics, and workshops in
the area of digital humanities. Some of the topics are “Critical metadata and historicity in
the digital photographic archive” and “Artificial Intelligence at the End of Moore's Law”,
there are also seminars regarding visualizing and mapping. (University of Gothenburg,
2021)

Interviews with Unions in Sweden

Five Unions were contacted as representatives of the study. Three interviews were con-
ducted. They were selected as having a high presence in job advertisements, and of being
a contact point for any queries relating to the advertisements. The objective of this exer-
cise was to supplement previous findings in the job advertisements and to understand the
union’s perspective graduates and on the sector.

A general theme throughout, is that as outlined in DIK (2020) skills learning is on
the job, there is no strategy to develop further skills, and little time and little, if any,
funding for formal training. The need to plan for competence development is essential,
“libraries for example are doing this much better” as is the public sector due to the fund-
ing. However, as quoted, where skills education is provided “it does not meet the needs
of the individual. ” Libraries were noted as being a “more stable environment to work”
in, whilst the galleries, museums and archives were described as a less stable environ-
ment, with employees wanting to leave the sector, due to in part the lack of focussed
education.

Additionally quoted:

“there is not enough experience in the sector. Effectively, there needs
to be a skills gap analysis, showing where investment in skills is
needed.” That analysis could show where the knowledge and experi-
ence exist now. Museums and libraries would then do good to collab-
orate more to share their experiences and data.”

The consensus is that direction needs to come from the top. Unfortunately, again, skills
are missing. Skills at the top are lacking relevant to implementing digital strategies. Ad-
ditionally, “hiring managers often lack skills and experience in what is required to offer
digital experience within the sector”. Managers they say not only need to be able to
understand the development of strategy, what tools to use and how to use them, but they
also need the infrastructure to support transformation. This is a perspective concurred
with by sector respondents to the governmental inquiry.

25



Whilst it is recognised that funding is not everything to the sector, but it is very im-
portant. Most institutes do not receive funding and therefore must seek out sponsors.
Often projects run with limited funding and therefore do not deliver on their promise.

Unfortunately, a lot of roles are short term employment with limited budget. As a
result, candidates need to be up to speed on what is required of the job. Graduates cannot
fill those roles. Graduates, it was felt, are more suitable where they can use the academic
studies and social skills, entry level roles such as receptionists, as they have the social
skills to carry out such duties. Currently, most open positions require candidates to have
similar job experience and skills. A lot require little or no digital experience.

Finally, they (the sector) should think outside the box. Basically, if you cannot get
the visitor to come to you, take the experience to them. One example was provided, in
Helsingborg stad, they have a project called “be my body”. The objective is to take the
visitor experience to those in care homes who cannot physically visit the museumsz.

Survey of Current Skills and Required Future Skills

The aim of this survey was to establish what skills were currently in the sector and what
the employees felt were the required skills were to digitally transform their operations.
Additionally, this data was to be used comparatively with the data extracted from the job
advertisements to draw conclusions on whether the skills were actually available in the
sector today. The survey questions are detailed in Appendix 4.

The results from the initial survey are a limitation of this research as only 5% of
73 surveys issued, responded. The results however did compare with other findings
above. Of the respondents two were employed in museums and two in working museums.
There was a fifty-fifty split between large and medium organisations. Roles included a
head of department, a technician, a manager, and a carpenter. Levels of education
achieved were a master’s degree, a BSc, one professionally orientated and none, that is,
‘acquired skills on the job’. Two respondents described their skills as intermediate, re-
quiring procedural scripts to carry out technical tasks and two assessed their skills at a
higher level.

Predominantly current knowledge declared was in social media, artificial intelli-
gence, and database management, but in some categories including image digitisation,
archive digitisation, legal issues, and transcribing there was no current knowledge. Whilst
all respondents said they already had knowledge in social media, they all felt the need for
social media including marketing skills. These were areas of interest shown by the sector
in job advertisements.

Perceived skill for the future included three respondents requiring database manage-
ment skills and two respondents in two categories, regulatory compliance, and program-
ming (through comments noted) noted some requirement. Zero respondents felt that being
able to support audiences with varying needs, developing business models and fund rais-
ing were skills they required. Disappointingly, topics for digitalisation of the sector, such
as digital narrative storytelling using multimedia, open data offerings and archives were
equally not rated. There was, however, interest in understanding artificial intelligence

22 https://innovation.helsingborg.se/initiativ/be-my-body/
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and machine learning. The skills perceived as being required by respondents are detailed

below in Chart 3.

Chart 3. Respondent perceptions of skills required.

PERCEIVED REQUIRED SKILLS FOR SECTOR WIDE
DIGITALISATION

Supporting a wider audience with varying needs
Innovation and new business models

Business Development and fund raising
Developing Partnerships

Legal and regulatory compliance

Project Management

Digital narrative storytelling

Open data offerings and data management
Archive and retrieval

Understanding network infrastructures
Implementing virtual reality and gaming
Develop and implement digital strategy

Maobile technology, eg phone app as a visitor guide
Sodial Media as a marketing tool

Database Management

Photographic imaging, editing (digitisation)
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Discussion

This research addressed the current attributes, skills, and knowledge in in the cultural
heritage sector. Subsequently through analysis of job advertisements, available educa-
tion, surveys, and discussions with interested parties, it examined whether there is a skills
gap between the education offered by HEs in Sweden and what the sector requires to
digitally transform. Finally, it intended to identify what the barriers are to change and
building a digitally competent GLAM workforce.

The results indicate that there are a range of courses and programmes available to the
sector via HE: However, some benefit could be gained by either restructured or delivered
in a way that was accessible. The research suggested that available time is a barrier for
training, as is the ability and approval to access training during the working day. Addi-
tionally, the geographics of Sweden, university locations are widespread, attendance on
site would need to include considerable travel time.

Nevertheless, education in Sweden is available to all, at little or no cost, and with an
agreed learning plan, employees could undergo online education during working hours.
A barrier in the latter, being facilitating an agreement with the employer to allow educa-
tion during normal working hours.

DIK (2021) reported, that 27 percent of implemented learning plans in the private
sector had not been implemented, compared to 16 percent in the public sector. Having a
learning plan can be a great motivator, Tanner (2017), but equally can be a demotivator
when not followed through can be a serious demotivator and an argument might well be
that the purported skills shortage is driven by the lack of implemented, or non-existent
learning plans.

Whilst analysis of current and future skills requirement had its research limitations,
nonetheless, there is a correlation between those findings and the respondents of the Gov-
ernment Inquiry and Union comment. Current skills were generically focused on the
academic subject and, in most cases basic digital literacy. Future skills discussed Al and
tools to enhance visitor experience.

One disparity however was that whilst respondents called for digital skills, there were

few vacancies to evidence the sector was recruiting for a digital strategy.
Strategy is typically a top-down process, and the postulation is that leadership skills may
be a barrier to developing an organisation through strategic direction and staff develop-
ment. That postulation would seem reasonable if leaders are focussed only on sustaina-
bility on a day-to-day basis.

Leadership ‘from the top’ has been raised as a real issue. It is conjectured here that
leadership from the top extends to the Government and other actors in the field, and per-
haps as suggested by Golub, Kamal and Vekselius (2021) it is time to re-evaluate the
structure of Swedish government agencies; a concept also put forward in 2015 by Swe-
den’s Communities and Regions Association, SKR (2015)

Whereas a re-structure of governmental agencies is not within sight of the sector, one
activity might be that implementing management training should be of the utmost im-
portance. The term ‘leader’ is purposefully omitted. Managers as described by Zaleznik
(1977) embrace processes, create stability and Zaleznik (1998). adds motivate and
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reward. Leaders as defined by Bennis, (1989) are inspirational, supporting and about the
future. What is clear from the Governmental Inquiry is that there is a long history of a
digital vision and an understanding of what needs to happen. However, yet, no clear
leader has emerged to drive the implementation forward at a quicker pace. Interestingly,
it has taken a global pandemic to bring the subject to a head. Clearly, from respondent
and union comment, herein lies an infrastructural barrier to digital transformation, the
omission of a purposeful leadership training programme.

Leadership ‘from the top’ has been raised as a real issue. It is put forward here that
leadership from the top extends to the Government and other actors in the field, and per-
haps as suggested by Golub, Kamal and Vekselius (2021) it is time to re-evaluate the
structure of Swedish government agencies; a concept also put forward in 2015 by Swe-
den’s Communities and Regions Association, SKR (2015)

The literary review revealed a long history of research into the skills required for the
workforce in the cultural heritage sector. Most research in Sweden appears to be a more
recent phenomena, whilst other areas of Europe and the world have been considering
skills for some time. With that said, an observation is that the research of skills and skills
gaps is somewhat repetitive,

Nevertheless, Sweden could benefit from the various European wide initiatives that
are the outcome of such projects. The Digital Europe Programme (Digital Skills and Jobs,
n.d) is one recent example with a budget of 580 million euros to enhance digital skills
over the next seven years. Its premise is to provide specialised education programmes in
areas such as artificial intelligence, robotics via HE institutions, research centres and busi-
ness. However, a longer term, and perhaps one “out of the box™ suggestion by union
contact, would be to purposefully engage employees of the future on a vocational basis
with a purposeful hybrid competence facilitated by collaboration through HE’s, GLAM
institutions, and the Swedish Museums Association.
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Future Research

Whilst much has been researched on skills needed for digital cultural heritage, an area of
future focus could be the definition of digital skills in the sector. As noted earlier, digital
skills are different things to many, and digital skills in the sector do not seem to be com-
parable to what is measured by DESI (2021). As suggested earlier, this would build the
‘hybrid competence’ the sector needs.

Additionally, to address the underutilisation of resources as per Marty and Buchanan
(2022), new curricula may well be developed for post graduate computer science gradu-
ates. Research could establish the need and viability of enhancing non humanities edu-
cated graduates. Furthermore, much could be gleaned by considering the use of voca-
tional programmes as per the UK GLAM sector, and whilst not a traditional driver of
vocational education, how could higher education, unions, and employers be key players
in a collaborative programme of development and/or delivery. This would also provide
an opportunity to investigate any barriers to offering a more diverse curricula, irrespective
of programme delivery, online, on campus or as part of on-the-job training.

Another area for research is in the infrastructure and management of museums. Cer-
tainly, digital strategies will be implemented, new marketing methods adopted, and sub-
sequently new revenue models will need to be designed to offset the delivery of ‘free
content’. Currently, are there the development plans in place for museum and library staff
to develop these activities, and do they have the opportunities to transform into highly
skilled managers of the future? If not, further research could identify how to facilitate
this, and on a secondary note, identify those activities which need to be undertaken to
ensure essential actions from Government Inquiry address the education of the sector,
including the leadership teams.
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Conclusion

To conclude, this research intended to address the hypothesis that Sweden’s HE curricula
for cultural heritage humanities education should be re-evaluated. To explore that hy-
pothesis, the following questions were asked:

e What current and future attributes, skills, and knowledge are required for a
vision of a digitalised cultural heritage sector?

e Is there a skills gap between the future digital skills set demanded by the sec-
tor and the curriculum offered by higher education?

e What are the barriers to building a digitally competent GLAM workforce?

This research has explored the current and future digital skill set of employees in digital
cultural humanities and encompassed both generic/soft skills and subject specific digital
tools. Much emphasis in the field has been placed on soft skills, however, there is a
recognition for the need of hybrid competence embracing both soft (generic) and digital
tool use, development, and application in the field, something which HE institutions could
use to inform a revaluation of their curriculum.

There is much to be gained from using collaborative across the sector to share
knowledge and experiences. As Terras et al. (2021) identify, traditionally there has been
a sub divide of the museum and library workforce and yet they may not be so disparate
in their educational needs. As an area of research to eliminate barriers, it may be to evolve
new ideas of cross-fertilising curricula or developing curricula, not only between sector
and education institutions, but to be inclusive of union and governing bodies alike, as a
method of silo prevention.

Furthermore, from a management perspective, there is much to be said about devel-
oping the skills need to set strategic direction, development of skills, revenue modelling
and an understanding of policies and legal issues. Leadership skills as a result of this
research have been identified as one of the barriers to transformation. Nevertheless, from
a point of equity, infrastructures and finance injections have had an impact, both of which
it is assumed will be addressed because of the Swedish Government’s Inquiry.

The results do indicate that discourse of skills and the digital vision in the sector have
been ongoing for many years and that a global pandemic had to be the instigator for gov-
ernmental intervention. There is also a traditional approach to the education of graduates
in galleries, archives, and museums, unlike those educated to work in libraries. archives
and researchers via digital humanities programs. For those entering the profession in
museums and galleries, there is little, if any exposure to digital practices, and this may
indicate a time for change.
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Appendix 1 John Hopkins University Graduate Program

Learning Outcomes

The program prepares students to become leaders in the museum, cultural heritage,
and digital curation communities upon successful completion of the program.

By the end of the program, students will be able to:
e Analyze and apply the principles of digital preservation and digital curation.
e Create and assess digital preservation plans and strategies.

e Demonstrate knowledge of key historical materials on digital curation, theoretical
perspectives, institutional practices, and legal and ethical concerns.

e Analyse and apply archival principles of appraisal and the management of digital
objects in trustworthy repositories.

e Evaluate and apply workflows for the creation and management of digital collec-
tions in museum and cultural heritage environments.

e Design and conduct a supervised digital curation research project.

e Apply and promote best practices and standards for digital curation of cultural her-
itage materials.
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Appendix 2

Conceptual framework of twenty-first century digital skills (source: van

Laar, et al., 2017)

Core skills

Technical

Information management

Communication

Collaboration

Creativity

Critical thinking

Problem solving

Conceptual definition

The skills to use (mobile) devices and appli-
cations to accomplish practical tasks and rec-
ognize specific online environments to navi-
gate and maintain orientation.

The skills to use ICT to efficiently search, se-
lect, organize information to make informed
decisions about the most suitable sources of
information for a given task.

The skills to use ICT to transmit information
to others, ensuring that the meaning is ex-
pressed effectively.

The skills to use ICT to develop a social net-
work and work in a team to exchange infor-
mation, negotiate agreements, and make deci-
sions with mutual respect for each other to-
wards achieving a common goal.

The skills to use ICT to generate new or pre-
viously unknown ideas or treat familiar ideas
in a new way and transform such ideas into a
product, service or process that is recognized
as novel within a particular domain.

The skills to use ICT to make informed judge-
ments and choices about obtained information
and communication using reflective reason-
ing and sufficient evidence to support the
claims.

The skills to use ICT to cognitively process
and understand a problem situation in combi-
nation with the active use of knowledge to
find a solution to a problem.
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Appendix 3 Universities included and their programme (p) or degree (d)
TYPE

COURSE NAME

Conservation with Specialization in Con-
servation of Cultural Heritage Objects,
Master's Program

Digital Leadership Master's Programme

Digital Narration: Game and Cultural Her-
itage - Master's Programme
Master's Programme in Digital Humanities

Master's Programme in Digital Humanities

Master's programme: Library and Infor-
mation Science, Digital Library and Infor-
mation Services

Master's programme: Library and Infor-
mation Science, Digital Library and Infor-
mation Services

International Master's Program in Curating,
including Art, Management and Law
Master's Programme in the Humanities -
Cultural Heritage and Sustainability
Master's Programme in the Humanities -
Archaeology

GIS for Landscape & Environmental Ar-
chaeology

Digital Methods for the Humanities: Space,
Image and Object

Advanced Digital Tools for Heritage Con-
servation

Design and construction of digital games

Digital Archaeology

Digital Image Editing

Digital media and methods for sampling
and analysis

d

UNIVERSITY

University of Gothenburg

University of Gothenburg
University of Skovde
Linnaeus University (Kalmar
Vaxjo)

Uppsala University

University of Boras

Uppsala University

Stockholm University

University of Uppsala

Linnaeus University

Umea

Stockholm University

University of Gothenburg

University of Gothenburg

Linnaeus University (Kalmar
Véxjo)
Linnaeus University (Kalmar
Véxjo)
Linnaeus University (Kalmar
Véxjo)



Appendix 4 Consent and Survey Form

Employee Education and Skills in Muse-
ums and Galleries - The Future Require-
ment

This is an invitation to contribute to research which intends to inform future cur-
riculum development in the area of digital humanities. This master’s thesis re-
search is as a result of the Government’s inquiry of 2021, “Fran Kris till Kraft” and
is being carried out by Alison Gradin, (Master’s Student) and Matti la Mela (Super-
visor) from the Department of ALM, Uppsala University.

You were selected as a possible participant in this study because of your or-
ganisation’s relevance to the Government's inquiry. The information provided
will be used to identify skills gaps in the museums and galleries sector, in or-
der to meet a sector wide digitalisation project, as is suggested by the Govern-
ment, essential for the future sustainability of culture heritage institutions.

There are no known risks if you decide to participate in this research study.
There are no costs to you for participating in the study.

This questionnaire should take approximately 10 — 15 minutes to complete. The
information collected may not benefit you directly, but the information learned in
this study should provide more general benefits. Data collected for the research
will be destroyed after the thesis has been examined.

This survey is conducted anonymously. Please do not write your name on the
questionnaire. Whilst no IP addresses will be collected to protect anonymity,
note that absolute anonymity cannot be guaranteed over the internet.

No one will be able to identify you or your answers, and no one will know
whether you participated in the study. Individuals from Uppsala University,
and external quality assurance organisations may inspect these records. No
individual information will be disclosed, suffice organizational type and size.

Your participation in this study is voluntary. By completing the questionnaire,
you are voluntarily agreeing to participate. You are free to decline to answer any
question you do not wish to answer for any reason, and you are free to with-
draw any data supplied at any time.

If you have any questions on the content and use of the data or if you have any
concerns about your rights in this study please contact Alison Gradin (thesis
author) algr9671@student.uu.se or Matti La Mela matti.lamela@abm.uu.se
(master’s thesis supervisor) who has reviewed my request to conduct this pro-
ject.



mailto:algr9671@student.uu.se
mailto:matti.lamela@abm.uu.se
mailto:matti.lamela@abm.uu.se

1. What type of organisation are you employed in?

Mark only one oval.

Museum

Library

Gallery

Working Museum

Sector Support Organisation

Other

2. Whatis the size of your organisation? *
Mark only one oval.

Small
Medium

Large

3. Isthe organisation's location .. *

Mark only one oval.

Rural

City/Town

4. What is your job role and main responsibilities?
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5. Would you be prepared to discuss roles and competencies required
now and in the future with the thesis author?

Mark only one oval.

Yes
No

Maybe

6. Have you received formal education relevant to the industry sector and
if so, at what level?

7. How would you describe the level of your skills in using com-
puters and technology in general?

Check all that apply.

Very basic, out of my comfort zone.

Basic, can use email and general applications, but would need help if a problem arose.
Intermediate, can get by on my own, using written procedures to carry out tasks

Expert, have used social media for marketing, digitised artefacts and used database tools.

My job role is of a technical capacity.

41



8. Which of the following do you have an awareness of?

Check all that apply.

Artificial Intelligence and Machine Learning

Digitisation and retrieval of artefacts

Data types and forms, eg TWI, XML, metadata and paradata
Virtual and Augmented Reality

Internet of things (I0T)

The Semantic Web

Crowdsourcing

Social Media, eg Facebook, Twitter etc

3d maodelling, visualisation and virtual reconstruction
Transcription tools such as Transkribus, Transcript and FromThePage
Distant Reading tools such as CLic and Voyant

Databases and database management

Backup and Disaster Recovery

Open data and Creative Commons License

Digitisation of images for web presentation

9. If finances allowed, what training do you need to carry out your
job more effectively as of today?

10. Do you understand what a wide scale digitalisation project might mean
to the sector as a whole and your organisation specifically?

Mark only one oval.

No idea
Somewhat
Absolutely, it can only have a positive impact

Absolutely, but how will it affect me?



11. In the advent of a sector wide digitalisation project, what additional
skills and knowledge do you need to develop?

Check all that apply.

Photographic imaging, editing

Database Management

Social Media as a marketing tool

Mobile technology, for example a mobile phone app as a museum guide
Develop and implement digital strategy to engage a wider audience
Implementing virtual reality and gaming

Understanding network insfrastructures

Archive and retrieval

Open data offerings and data management

Digital narrative storytelling

Project Management

Legal and regulatory compliance

Developing Partnerships

Business Development and fund raising

Innovation and new business model development

Supporting a wider audience with varying needs

Change management

Other. Please note your ideas in the next section.

12. If other, note your ideas here..

13. If you have a job description or specification would you be prepared to
send a de-personalised copy to the thesis author, algr9671@student.uu.se?

Mark only one oval.

Yes
No


mailto:algr9671@student.uu.se

14. How confident are you that a sector wide digitalisation
project will commence within the next two years?

Mark only one oval.

not confident at all very confident

15. Add any other comments you would like to make here.

Almost there...

If you feel able to do so, please forward this questionnaire to your colleagues.
Reaching a diverse skill set would enhance the depth of this research.

and FINALLY!

Thank you very much for taking the time to complete this questionnaire. Your input is greatly
appreciated.
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Appendix 5 List of comments split by skills, strategy, and historical
Issues

Comments Made Category
Need for more research on how digitalisation affects writers and publishers strategy
Need to understand the impact of a digitalisation project strategy
How did the corona affect cultural lives? We need more contribution to build
knowledge, we need to know what we are building for strategy
Look at UK for inspiration strategy
No common strategy/vision strategy
No common strategy/vision strategy
No common strategy/vision strategy
A overarching digital competency is need strategy
Paul Hamlin Foundation strategy
need to go from physical to digital strategy
common resource strategy
Digital competence must be a priority after the pandemic strategy
Digital competence must be a priority after the pandemic strategy
Digital competence must be a priority after the pandemic strategy
Have no contact with RAA, no idea what they are doing strategy
Public actors need to support the development work initiated during the pandemic  strategy
Public actors need to offer the resources for continued development of technolo-
gies methods and skills strategy
Need large and joint scale digitalisation for digitalisation strategy
common state infrastructure strategy
sector must be subsidised employment in archives, libraries, and museums. strategy
long term underfunding has affected the cultural sector strategy
need for statistics and analysis to contribute to future development of the sector strategy
need skills to develop new revenue models strategy
the project time and finances must be set aside for educational efforts strategy
digitalisation is crucial to museums playing an important role as knowledge institu-
tions strategy
Need to provide open linked and qualitative metadata across the sector strategy
collaboration between universities, heritage actors is a must strategy
Sweden’s central museums have long pursued the vision large scale joint digitalisa-
tion strategy
the public sector must find ways to meet digitalisation for artistic creation, organi-
sation, and distribution strategy
things to be included in an initiative new technology for producing and sharing local
culture strategy
competence has increased but level of knowledge and financial resources need to
be provided strategy
A museum as a communal meeting place is not important in Sweden strategy
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the ecosystem as a metaphor risks a narrow picture of the sector as a closed sys-
tem, eg need to get the travel and tourism up and running too

Check out what the GB Museums are doing

Commune level should get the financing

Check out GB, Canada and Norway

need a project like access 2005-2007 to drive development work

Changing world, new competencies

special needs digital competence

Automation of object digitisation

basic digitisation and skills

Increase speed of digitisation

can we have e national digital museum

advantages with cms

develop a sound database

Study support required

2d and 3d imaging

Al, machine learning

develop tools for collection management

Need for new skills

Need for new skills

Need for new skills

A physical public place means a digital presence. Needs digital special competence
have started a 5-10 skills mapping

common standards and common platform where skills enhancing are carried out at
all levels

skills for digital leadership

project management

client competence

hybrid competence

a strategy for talent development should be developed to bridge the cap between
cultural school and artistic higher education programmes

free actors could develop quality of digital offerings and bring about skills develop-
ment in the production and distribution of digital culture

digital formats can complement and broad opportunities for cultural participation
the cultural sector risks loss of competence and an industry specific analysis regard-
ing skills needs to be carried out

The problem i.e. lack of skills and resources started way back before the pandemic
concerns non-profit actors will lose skills, need to retain enthusiasts

a need to develop the competences of cultural activities to develop art expressions
using digital technology and specific knowledge

a major skills supply problem, three years is too short, recommend 5 years

digital leadership

project management

a general upskilling in the sector is needed in order for digital methods to be inte-
grated into the business as a whole and lead to a long-term knowledge develop-
ment
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the inquiry wants to see an initiative like Sesame Street and Access. Such an initia-
tive will once again establish that the cultural sector is dependent on grants and
that the university competence can be subsidised

digital skills in culture and associated activities should be strengthened around the
country.

Things to be included in an initiative education and digital skills enhancement
support for digital accessibility and technology purchase (and skills?)

need to develop skills in digitisation of information, metadata, contextualisation,
copyright and more

need for a comprehensive educational, knowledge and capacity effort needs to be
implemented for a widely designed and developed offering

need equal conditions for conditions in society and for training and working in the
sector

unequal conditions contribute to the uncertainty in choice of career path

There is a great need for further training and structures for further training of mu-
seum employees

There is a need to strengthen the link with universities and the research community
to maintain their role as knowledge producing institutions

any digital initiatives will not be adapted to suit the needs of all museums including
skills education

It will take qualified expertise in the museums to lead the work in complex pro-
cesses and there is a major skills supply problem throughout the digital sector

the cultural sector is an ecosystem and increased knowledge is needed about how
the actors are interrelated and interdependent to formulate a start

Not enough support for leadership, missing knowledge

Not enough training DIK had a training program for managers but no longer

we need video, sound, light, film etc and skills

digital techniques and competencies are broadly missing

Need to understand more of copyright rules etc

everyone in the sector needs upskilling, artists, technicians, consultants, support
functions etc

how to develop new business revenue models

Develop hybrid models (of curriculum)

Not an important meeting place as in other countries

Not an important meeting place as in other countries

Not an important meeting place as in other countries

Resources have been declining over a long period of time

The pandemic can be seen as a cultural breakthrough

want a common stream play service, but actors not interested 5 years ago

Digital would not have happened without the pandemic

want a common stream play service, but actors not interested 5 years ago

even with increased funding and revenues it will not be enough to fund the contin-
ued development and need to draw on experience and skills which are short supply
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Appendix 6

List of categorised skills and rank of importance in job advertise-

ments

Rankings
skill

Fundraising

Laws, intellectual property, copyright etc
Database management

Digital narrative storytelling

Virtual reality and gaming

Leadership

Event planning

Interaction design

Deal with difficult/stressful situations
Innovation and business development

Mobile technology e.g. a mobile phone app as a virtual guide
Open data

Research

Understanding network infrastructures

Web management

Coaching

Change management

GIS and 3d modelling

Programming, digital tool development, API's
Analytical skills

Developing partnerships

Keyboard skills

Problem solving

Sales/sales systems

Social media and marketing

Patient

Pedagogy

Project Management

Self-motivated

Supporting a wider audience with varying needs
Photographic imaging, editing, software e.g. Photoshop, sound, film
Time management skills

Archiving and retrieval

Artefact management/inventory management
Digital collections management (databases)
Adaptable to change/flexible/creative

Language skills

Organisational skills

Customer service

Interpersonal skills, good networking internally and externally
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Communication skills - oral 20
Communication skills - written 20
Basic digital and IT skills, Office 365 and for example remote teaching environ- 21
ments
Appendix 6.1
Category breakdown and content
Subject Total
Attribute 16
Operations 16
Systems 2
Technology 9
Emphasis of Skills and Knowledge by Category
4
= Attribute = Operations = Systems ® Technology
Skill Category
Adaptable to change/flexible/creative Attribute
Analytical skills Attribute
Coaching Attribute
Communication skills - oral Attribute
Communication skills - written Attribute
Customer service Attribute
Deal with difficult/stressful situations Attribute
Interpersonal skills, good networking internally and externally Attribute
Keyboard skills Attribute
Language skills Attribute
Organisational skills Attribute
Patient Attribute
Problem solving Attribute
Research Attribute
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Self-motivated

Time management skills

Archiving and retrieval

Artefact management/inventory management
Change management

Devloping partnerships

Digital and IT skills, Office 365 and for example remote teaching envi-

ronments

Digital collections managment (databases)
Event planning

Fundraising

Innovation and business development

Laws, intellectual property, copyright etc
Leadership

Open data

Pedagogy

Project Management

Sales/sales systems

Supporting a wider audience with varying needs
Database management

Understanding network infrastructures

Digital narrative storytelling

GIS and 3d modelling

Interaction design

Mobile technology eg a mobile phone app as a virtual guide
Photographic imaging, editing, software eg Photoshop, sound, film
Programming, digital tool development, API's
Social media and marketing

Virtual reality and gaming

Web management
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