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Abstract. With structural shifts in the labor market, 

future skills research is a topic of interest. Skills 

foresight is an approach for anticipating future skills. 

Methods and tools are required to identify future skills 

needs. This study aims to understand the use of 

methods and tools in skills foresight. 

The literature review identified 26 methods and tools, 

and their objectives applied in skills foresight studies. 

Identified methods and tools were classified according 

to the stages of a foresight study and to the frequency 

of appearances. To present relationships between 

methods and tools, a combinations matrix was 

created. Comparing methods and tools in skills 

foresight to methods and tools in foresight revealed 

that the use of methods and tools in skills foresight 

studies is similar to the use of methods and tools in 

general. 

Keywords. Skills foresight, methods and tools 

1 Introduction 

Technology is changing how we live, communicate, 

work, as well as transforming our jobs, creating new 

or substituting current jobs. Ten or even five years 

ago, the most in-demand occupations did not exist 

(World economic forum, 2016). The labor market 

demands new skills and knowledge, but the 

educational system is unable to keep up with these 

changes. Therefore, in order to keep up with these 

changes we have to peer into the future. Foresight is 

an approach for anticipating the future. According to 

For-Learn project, foresight is „a systematic, 

participatory, future intelligence gathering and 

medium to long term vision building process aimed at 

enabling present-day decision and mobilizing joint 

actions“ (FOR-LEARN Online Foresight Guide, 

2013). Foresight is founded on two premises, there are 

many possible futures, and future developments can 

be influenced (Andersen & Rasmussen, 2014). The 

foresight aims to explore and shape the future. 

Foresight is applied in diverse fields, like 

environment, business, health, military, education, 

labor market. 

    Skills foresight is an approach for identifying future 

skills needs in the labor market. Skills foresight 

provides information to labor market stakeholders 

about potential future skills needs, so they can make 

decisions and take actions. Education and training 

providers need to know which curricula to update, the 

government uses this information for immigration 

policy, employers to design human resources 

development strategies, individuals to make decisions 

about their career (ILO, 2015). To identify future 

skills needs we need methods (Lassnigg, 2006). 

Methods applied in foresight studies are derived 

from social and technical science, and often modified 

(Halicka, 2016). The list of methods that can be used 

in foresight studies is extensive and open. According 

to Aaltonen and Sanders (2006) starting point for a 

successful foresight study is knowledge about research 

methods, in-depth understanding of methods. The 

exhaustive collection of methods is presented by 

Glenn and Gordon (2009) with history and description 

of the methods, how to use methods, and strengths and 

weaknesses of the methods. More information about 

foresight methods is provided in Unido Technology 

Foresight Manual  and For-Learn project webpage 

(Unido, 2005; FOR-LEARN Online Foresight Guide, 

2013). Aaltonen and Sanders (2006) emphasize the 

use of different methods in a foresight study. The 

quality of the results of a foresight study depends on 

the use of a set of methods. Using only one method, or 

in an inexpert combination, reduces the quality of the 

results (Magruk, 2011). The question is how to select 

methods for foresight study. Classifying methods is 

helpful for the selection of methods (Halicka, 2016). 

Different authors presented classes of methods 

according to criteria like type of data, kind of 

cooperation, orientation, stage of research, reference 

to time, the essence of research, and way of thinking. 

Glenn and Gordon (2009) presented 38 methods and 

tools classified as qualitative and quantitative, and 

normative and explorative. With the normative 

approach we determine, create a future. The starting 

point is desired future, and then one works backwards 

to the present to determine choices for realizing the 

vision. With the explorative approach, we analyze 

how the future can evolve, and prepare and adapt to a 

possible future. Many methods can be used for both 

normative and explorative approach. Saritas (Elena-
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Perez et al., 2008) made a classification of 31 methods 

based on five stages of foresight study: understanding, 

synthesis and models, analysis and selection, 

transformation, and actions. Another classification 

according to two perspectives, nature and capabilities, 

was proposed by Popper (2008). By nature, methods 

are classified as qualitative, quantitative, and semi-

quantitative. Semi-quantitative methods apply 

mathematical principles to measure opinions and 

viewpoints of experts and stakeholders. By 

capabilities, i.e. the ability to gather or process 

information, methods are distinguished based on 

creativity, evidence, interaction, and expertise. These 

four perspectives form the foresight diamond, a 

framework that is widely used in foresight studies. 

The original paper was cited more than 500 times. 

Based on the review of 866 foresight studies, Popper 

(2008) argues that methods should be selected from all 

perspectives of the foresight diamond. More detailed 

reviews of the classification of methods are provided 

by Halicka  and Magruk (Halicka, 2016; Magruk, 

2011, 2015). 

In addition to understanding the main features and 

classifications of methods, it is important to consider 

factors that determine methods selection like 

resources, level of participation, suitability for 

combination with other methods, desired outputs of a 

foresight study, quantitative and qualitative data 

requirements, and methodological competences 

(Unido, 2005). Saritas and Burmaoglu (2015) 

concluded the list with four more factors: proof of 

concept-learning from other sites of application, 

urgency-time constraint, type of engagement, and 

prior experience and familiarity. 

Analyzing the use of methods through time 

revealed that the number of methods employed has 

increased. Some of the traditional methods, such as 

scenario, Delphi and roadmapping remain as key 

methods, while other new methods are becoming more 

popular. These are other well-known methods, such as 

system dynamics, bibliometric analysis, simulation, 

patent analysis, network analysis. The increasing use 

of these methods reflects the focus on quantitative 

methods. Traditional methods have remained as 

dependable tools for foresight, but the way they are 

practiced has changed. They are being used with new 

tools and technologies, such as electronic surveys and 

advanced simulation-based scenarios. The available 

digital data and the increased processing capacity 

bring up a new world of analysis and decision making 

in complex environments. To analyze and process 

massive data foresight incorporates big data and 

machine learning. The COVID-19 pandemic has 

disrupted our economies and societies, generating high 

uncertainty. The health, economic, political, 

environmental, and social consequences of this disease 

are still unknown. OECD suggests strategic foresight 

as an approach for making decisions in the face of 

uncertainty. In the same vein, the recently published 

report of the UN Secretary General (UN, 2021) lays 

down a plan to establish a Futures Laboratory within 

the UN system, aiming to “strengthen strategic 

foresight, preparedness for catastrophic risks, and 

anticipatory decision-making…”. 

While the referenced methodological reviews 

provided overview of methods used in foresight in 

general, in this paper we aim to identify and classify 

methods and tools in skills foresight, as well as their 

objectives, and to compare the use of methods and 

tools in skills foresight and foresight in general. 

Research questions are related to methods and tools: 

which methods and tools are applied in skills foresight 

studies, and what are the objectives of methods and 

tools. The structure of the paper is as follows. Section 

2 presents the methodology applied in this research. 

Section 3 provides results of the review of methods 

and tools in skills foresight. Section 4 is the 

discussion. Section 5 is the conclusion. 

2 Methodology 

In order to identify methods and tools, and their 

objectives we performed a targeted literature review. 

We searched Web of Science Core Collection, Scopus, 

ScienceDirect, EBSCO host, IEEE Xplore, Emerald 

Insight, and Google Scholar. The second source of 

studies were surveys and reports from government 

agencies and international institutions, like Expert 

group on future skills needs, UK Commission for 

Employment and Skills, International Labor 

Organization, and European Training Foundation. 

Only studies with research questions related to 

qualitative aspects of skills were analyzed, e.g. what 

skills will be required in the future. Combinations of 

keywords were used in the search: anticipation, future, 

foresight, skills, jobs, occupations, demand, needs, 

and requirements. After the selection, 19 studies were 

included in the analysis. The selected studies regarded 

different jobs from different industries. Methods and 

tools used in the studies as well as their objectives 

were recorded in an Excel spreadsheet. Identified 

methods and tools, and their objectives were classified 

according to the stages of a foresight study in the 

following way: understanding, generation, and 

transformation (Adapted from Elena-Perez et al., 

2008). Understanding is the first stage, creates a 

common understanding of a topic, clarifies the goals, 

and provides input for later stages. Understanding 

aims to identify and classify trends and drivers of 

change, identify stakeholders, scan occupations and 

skills, and current policies. The next stage is 

generation. The input from the understanding stage is 

combined to create conceptual models. Based on 

anticipation, possible, probable, and desirable future 

models are developed. Alternative models of the 

future are analyzed, and through negotiations among 

stakeholders, the most desirable one is selected. 

Transformation is the third stage. This stage aims to 

connect the future with the present, defining a 
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relationship between future and present with a focus 

on the change of the existing system. In this stage 

plans, strategies, and policies are proposed to achieve 

the desired state. Changes in the organizational 

structures and behavior patterns are required to move 

from the current system to the intended future system. 

The frequency of appearance of methods and tools 

was recorded as the total number of appearances and 

the percentage of appearances. Methods and tools 

were classified according to the percentage of 

appearances in three groups: the very frequently used 

methods and tools (more than 31%), commonly used 

methods and tools (11-30%), and less frequently used 

methods and tools (1-10%) (Adapted from Popper, 

2008). To present relationships between methods and 

tools, a combinations matrix was created. Methods 

that have appeared less than four were excluded from 

the matrix. Each cell shows the proportion in which 

two methods and tools are combined with respect to 

the number of times the method and tool was used. To 

present results in a more “digestible” way, the 

following categories have replaced the percentage. 

The percentage is coded as L for low (0-19%), M for 

moderate (20-39%), H for high (40-59%), and VH for 

very high frequency of combinations (more than 60%) 

(Adapted from Popper, 2008). 

3 Results  

The literature review identified 26 methods and tools, 

and their objectives applied in skills foresight studies. 

Methods and tools, their objectives, and classifications 

according to the stages of a foresight study and the 

frequency of appearances are presented in Table 1. 

Literature review, interview, survey, and scenario are 

the most frequent methods. Fig. 1 shows the 

distribution of the number of methods and tools used 

in an individual skills foresight study. Table 2 presents 

the methods and tools combination matrix. The 

diagonal shows the total number of times the method 

and tools were used. Methods and tools are presented 

in rows and compared to the columns. E.g. literature 

review and scenario were combined 4 times. 

Literature review was used 11 times, 4/11=36%, and 

percentage is replaced by M. Scenario was used 8 

times, 4/8=50%, and percentage is replaced by H.     

4 Discussion 

For the purpose of this article, methods and tools were 

classified by the stage of a foresight study, and the 

frequency of appearance. First, classification by the 

frequency of appearance, the number of methods and 

tools used in skills foresight, and methods and tools 

combination matrix are discussed. 

Based on the frequency of appearance, methods 

and tools were divided into three groups: the very 

frequently used methods and tools, commonly used 

methods and tools, and less frequently used methods 

and tools. Literature review, interview, scenario, and 

survey were the most frequently used methods and 

tools. The literature review is a research of secondary 

data from sources such as academic journals, reports, 

conferences, newspapers, internet. It is commonly 

done in the first stage of the foresight study for 

identifying trends and drivers of change, analyzing the 

current policies, identifying changes in occupations 

and skills, and serves as input into later stages. The 

second   group   included   commonly used methods 

and tools such as workshop, focus group, horizon 

scanning, Delphi, STEEP analysis and SWOT 

analysis. The group of the least frequently used 

methods and tools included consistency analysis, cross 

impact analysis, expert elicitation, expert    panel, 

grounded Delphi, machine learning, patent analysis, 

road mapping, stakeholder analysis, system thinking, 

text mining, thematic analysis, uncertainty impact 

analysis, visioning, wind tunneling, and world cafe 

workshop. Qualitative methods and tools were more 

frequently used, with less emphasis on quantitative 

methods and tools. Popper (2008), who analyzed 866 

foresight studies, found similar results, e.g. the most 

frequently used methods were literature review, expert 

panel, and scenario. Comparison of our results to 

those of Popper's (2008), and Saritas and Burmaoglu's 

(2015) showed that focus group is a method specific 

for skills foresight, while grounded Delphi and world 

cafe workshop are new methods that have recently 

emerged. 

As previously mentioned, quality of a foresight 

study results depends on use of a range of methods. 

Fig. 1 shows that number of methods and tools per 

study ranged between one and eight, with an average 

of four methods and tools. To understand relationships 

between methods and tools, a combinations matrix 

was created. Table 2 presents which methods and tools 

are frequently combined in skills foresight studies. 

Only a few findings are discussed. As expected, most 

methods and tools are highly used with interview and 

literature review. Interviews and focus groups are 

highly used with surveys, complementing and 

validating results from surveys. Frequency of use of 

workshop, horizon scanning, STEEP analysis and 

SWOT analysis in combination with scenario was 

high. Workshop is used for ranking trends and drivers 

of change, for developing projections of alternative 

future developments, and for analysis of an impact of 

a scenario. Horizon scanning is used for identifying 

trends and drivers of change, STEEP analysis to 

classify trends and drivers of change into categories, 

and SWOT analysis for identifying strengths, 

weaknesses, opportunities and threats. 

In the second classification, methods and tools, 

and their objectives were classified according to the 

stages of a foresight study: understanding, generation, 

and transformation. Most methods were used in only 

one type of stage,  however,  interview,  survey,  focus  

 
 
Proceedings of the Central European Conference on Information and Intelligent Systems_____________________________________________________________________________________________________285

 
32nd CECIIS, October 13-15, 2021
_____________________________________________________________________________________________________  

Varaždin, Croatia



  

Table 1. Methods and tools, objectives and stage 

Methods and tools (number of 

cases/%) 
Objectives Stage 

Literature review (11/58%) 
Identifying trends and drivers of change [1]; Analysing the current policies [14]; Identifying changes in  

U 

occupations and skills [21]; To define future skills and roles as input for Delphi [18]; 

Horizon scanning (4/21%) 
Identifying trends and drivers of change [5]. U 

STEEP analysis (2/11%) 
Classifying trends and drivers of change into categories [1]. U 

SWOT analysis (2/11%) 
To identify strength, weakness, opportunities and threats of the sector [14]. U 

Expert panel (1/5%) 
Validating list of skills for an interview [11].  U 

Stakeholder analysis (1/5%) 
Identifying and selecting stakeholders from whom data will be collected [10]; To identify 

U 

stakeholders directly affected and responsible for skill needs [10]. 

Text mining (1/5%) 
To identify drivers of change and technologies [15]. U 

Interview(11/58%) 

Collecting data about future skills for input for scenarios [9]; Collecting trends and drivers of change [7];  

U/G 
Identifying areas for further scanning and analysis [6]; Validating results from a literature review [1];  

Collecting data about future skills [11]. 

Survey (8/42%) 

Collecting data about future skills and knowledge [16]; Gathering opinions and generating ideas from 

U/G 
which the research could construct themes to develop in the interview and in the workshop [9]; 

Expert survey to define the content of the skills model, employers' survey to collect data about skills  

and verify results from an expert survey [17]. 

Workshop (6/32%) 

Developing projections of alternative future developments for each key factor [1]; Developing  

U/G 

implications of trends and drivers of change for future employment and skill requirements [6]; To  

review and expand the impact of scenario on employment and skills [6]; To validate results from survey 

and interview [7]; Analysis of the possible trajectories of development of the ICT sector [14];  

Clustering and ranking trends and driver of change in terms of the degree of importance [19]. 

Focus group (4/21%) 
Collecting data about future skills and roles [18]; To review and update questionnaire [16]; In the first 

U/G 

round of Delphi to collect data [2]. 

Scenario (8/42%) 
To construct and explore alternative images of the future of jobs and skills [1]. G 

Delphi (3/16%) 
To narrow down the drivers of change into a final set of three [13]; To identify future skills and roles [18]. G 

Consistency Analysis (1/5%) 
To define a list of all possible and plausible combinations of projections [1]. G 

Cross impact analysis (1/5%) 
For selecting the most important factors for the development of alternative scenario [1]. G 

Grounded Delphi (1/5%) 
Identifying skills and data analysis [2]. G 

Machine learning (1/5%) 
To predict future occupation [4]. G 

Patent analysis (1/5%) 
To identify future skill needs [12]. G 

System thinking (1/5%) 
To determine what drives the future evolution of the workforce system [5]. G 

Thematic analysis (1/5%) 
To analyze the ranking of each skill across the areas of inquiry [11].  G 

Uncertainty impact analysis (1/5%) 
For selecting the most important factors for the development of alternative scenario [1]. G 

Visioning (1/5%) 
To develop a shared picture of a preferred future for skills development [19]. G 

Gap analysis (1/5%) 
To relate the shortfall between the current situation in terms of skills policies and the desired state [19]. T 

Road mapping (1/5%) 
To define steps needed to achieve the desired vision [19]. T 

Wind tunneling (1/5%) 
To convert the findings from each of scenarios into a single assessment of current and future policy [6]. T 

World cafe workshop (1/5%) 
To refine the skills scenarios and develop potential responses [9]. T 

* Numbers in brackets refer to references in the Appendix. 
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Figure 1. Number of methods and tools in studies 

 

and workshop were used in both understanding and 

generation stages. Various methods are used in 

understanding stage: literature review, horizon 

scanning, interview, workshop, survey, focus group, 

stakeholder analysis, SWOT analysis, and STEEP 

analysis. From the viewpoint of the foresight diamond, 

these methods are included in three perspectives of the 

diamond: evidence (facts and data), interaction 

(discussion and knowledge exchange),   and  expertise  

(experience). Methods used in the generation stage are 

interview, survey, focus group, workshop, expert 

panel, Delphi, grounded Delphi, scenario, uncertainty 

impact analysis, cross impact analysis, machine 

learning, patent analysis, system thinking, and 

visioning. This stage involves creativity and 

innovative thinking. Considering the foresight 

diamond, these methods are included in three 

perspectives of the diamond: creativity (imagination), 

interaction (discussion and knowledge exchange), and 

expertise (experience). Wind tunneling, world cafe 

workshop, gap analysis, and road mapping are 

methods used in the transformation stage. Considering 

the foresight diamond, these methods are included in 

two perspectives of the diamond: interaction 

(discussion and knowledge exchange) and expertise 

(experience). 

5 Conclusion 

Methods and tools are means for conducting 

foresight studies. For a successful foresight study, it is 

important to have knowledge about research methods 

and tools. The aim of this study was to understand use 

of methods and tools in skills foresight. The literature 

review identified methods and tools, and their 

objectives in skills foresight studies. Classifications of 

identified methods and tools provided a foundation for 

discussing use of methods and tools in skills foresight. 

The findings have revealed that use of methods and 

tools in skills foresight studies is similar to use of 

methods and tools in foresight studies in general, with 

some methods specific for skills foresight. However, it 

should be noted that analysis was performed on a 

relatively small number of studies. 

This study provides a starting point for skills 

foresight research, and can be used in a planning 

phase of research. The discussion on methods and 

tools should continue, with exploring more factors that 

influence selection of methods and tools, like desired 

outputs of a foresight study, time constraints, and level 

of   participation.  Furthermore,    different     foresight  

frameworks should be analyzed and applicability of 

frameworks in skills foresight research should be 

explored. 

References 

Aaltonen, M., & Sanders, T. I. (2006). Identifying 

systems’ new initial conditions as influence points 

for the future. Foresight, 8(3), 28–35. 

https://doi.org/10.1108/14636680610668054 

Andersen, P. D., & Rasmussen, B. (2014). 

Introduction to foresight and foresight processes 

in practice. Technical University of Denmark. 

Retrieved from  

http://orbit.dtu.dk/files/96941116/Introduction_to_

foresight.pdf 

Elena-Perez, S. (2008). Sustainable HEROs: 

Intangible approaches to sustainable futures for 

Higher Education and Research Organisations. 

4th Workshop on Visualising, Measuring and 

Managing Intangibles and Intel-lectual Capital, 

Hasselt, Belgium. Retrieved from 

http://scholar.google.hr/scholar_url?url=http://ww

w.academia.edu/download/42692790/20220.doc&

hl=hr&sa=X&scisig=AAGBfm23q4EMx-

7HVGY0rtdZi5WDlK7Qzg&nossl=1&oi=scholarr 

FOR-LEARN Online Foresight Guide. (2013). 

European Commission. Retrieved from 

http://forlearn.jrc.ec.europa.eu/index.htm 

Glenn, J. C., & Gordon, T. J. (2009). Futures 

Research Methodology—Version 3.0. The 

Millennium Project. 

 

Table 2. Methods and tools combinations matrix 

  

In
te

rv
ie

w
 

L
it

er
at

u
re

 

re
v
ie

w
 

S
ce

n
ar

io
 

S
u
rv

ey
 

W
o
rk

sh
o
p

 

F
o
cu

s 
g
ro

u
p

 

H
o
ri

zo
n
 

sc
an

n
in

g
 

Interview 11 VH H H M L L 

Literature r.  VH 11 M H M M L 

Scenario VH H 8 M H L M 

Survey VH VH M 8 L M L 

Workshop VH VH VH L 6 L M 

Focus group H VH L H L 4 L 

Horizon s. M L VH M H L 4 

        
Key: very high (VH); high (H); moderate (M); low (L). 

1

2

3

5

4

2

1 1
0

1

2

3

4

5

6

1 2 3 4 5 6 7 8

Number of methods and tools

Number of studies

 
 
Proceedings of the Central European Conference on Information and Intelligent Systems_____________________________________________________________________________________________________287

 
32nd CECIIS, October 13-15, 2021
_____________________________________________________________________________________________________  

Varaždin, Croatia



Halicka, K. (2016). Innovative classification of 

methods of the Future-oriented Technology 

Analysis. Technological and Economic 

Development of Economy, 22(4), 574–597. 

https://doi.org/10.3846/20294913.2016.1197164 

ILO. (2015). Anticipating and matching skills and 

jobs. Employment policy department, Geneva. 

Retrieved from 

https://www.ilo.org/skills/areas/skills-training-for-

poverty-reduction/WCMS_534307/lang--

en/index.htm  

Lassnigg, L. (2006). Approaches for the anticipation 

of skill needs in the Transitional Labour Market 

perspecitve: The Austrian experience. WZB 

Discussion Paper. Retrieved from 

http://hdl.handle.net/10419/44020 

Magruk, A. (2011). Innovative classification of 

technology foresight methods. Technological and 

Economic Development of Economy, 17(4), 700–

715. 

https://doi.org/10.3846/20294913.2011.649912 

Magruk, A. (2015). The process of selection of the 

main research methods in foresight from different 

perspectives. Business, Management and 

Education, 13(2), 234–248. 

https://doi.org/10.3846/bme.2015.281 

Popper, R. (2008). How are foresight methods 

selected? Foresight, 10(6), 62–89. 

https://doi.org/10.1108/14636680810918586 

Saritas, O., & Burmaoglu, S. (2015). The evolution of 

the use of  Foresight methods: A scientometric 

analysis of global FTA research output. 

Scientometrics, 105(1). 

https://doi.org/10.1007/s11192-015-1671-x 

Unido. (2005). Unido Technology Foresight Manual, 

Volume 1, Organization and Methods. Unido. 

Retrieved from 

https://www.research.gov.ro/uploads/imported/122

6911327TechFor_1_unido.pdf 

United Nations. (2021). Our common agenda. New 

York, ISBN: 978-92-1101446-4. Retrieved from 

https://www.un.org/en/content/common-agenda-

report/assets/pdf/Common_Agenda_Report_Englis

h.pdf  

World economic forum. (2016). The future of jobs 

(REF 010116). Retrieved from 

http://www3.weforum.org/docs/WEF_Future_of_J

obs.pdf

Appendix: List of references for 

Table 1. 

[1] Störmer, E., Patscha, C., Prendergast, J., & 

Daheim, C. (2014). The Future of Work Jobs and 

Skills in 2030. UK Commission for Employment 

and Skills. Retrieved from 

https://www.gov.uk/government/publications/jobs-

and-skills-in-2030 

[2] Howard, K., Partridge, H., Hughes, H. & Oliver, 

G. (2016). Passion trumps pay: a study of the 

future skills requirements of information 

professionals in galleries, libraries, archives and 

museums in Australia. Information Research, 

21(2), paper 714. 

[3] Carlisle, S., Ivanov, S. & Dijkmans, C. (2021). The 

digital skills divide: evidence from the European 

tourism industry. Journal of Tourism Futures. 

doi: 10.1108/JTF-07-2020-0114 

[4] Bakhshi, H., Downing, J., Osborne, M. & 

Schneider, P. (2017). The Future of Skills: 

Employment in 2030. Pearson and Nesta. 

 Retrieved from 

https://futureskills.pearson.com/research/assets/pdf

s/technical-report.pdf 

[5] Centre for Workforce Intelligence. (2015). Future 

demand for skills. UK Department of Health and 

Social Care. Retrieved from  

 

 

 

 

https://assets.publishing.service.gov.uk/government/u

ploads/system/uploads/attachment_data/file/507 

498/CfWI_Horizon_2035_Future_demand_for_ski

lls.pdf 

[6] UK Commission for Employment and Skills. 

(2010). Horizon Scanning and Scenario Building: 

Scenarios for Skills 2020. Retrieved from 

http://www.samiconsulting.co.uk/5UKCEShorizon

scanning.pdf 

[7] Irish Medtech Skillnet. (2017). Future skills needs 

analysis for the medical technology sector in 

Ireland to 2020. Retrieved from 

https://www.regionalskills.ie/regions/dublin/news-

covid19-supports/future-skills-needs-analysis-for-

the-medical-technology-sector-in-ireland-

2020.html 

[8] Ehlers, Ulf-D., Kellermann, S. A. (2019) Future 

Skills - The Future of Learning and Higher 

education. Results of the International Future 

Skills Delphi Survey. Karlsruhe. Retrieved from 

https://www.researchgate.net/publication/3320284

91_Future_Skills_-

_The_Future_of_Learning_and_Higher_education

_Results_of_the_International_Future_Skills_Delp

hi_Survey 

288_____________________________________________________________________________________________________Proceedings of the Central European Conference on Information and Intelligent Systems

 
32nd CECIIS, October 13-15, 2021
_____________________________________________________________________________________________________  

Varaždin, Croatia

https://www.emerald.com/insight/search?q=Sheena%20Carlisle
https://www.emerald.com/insight/search?q=Stanislav%20Ivanov
https://www.emerald.com/insight/search?q=Corn%C3%A9%20Dijkmans
https://www.emerald.com/insight/publication/issn/2055-5911
https://doi.org/10.1108/JTF-07-2020-0114


[9] Vocational Training Charitable Trust. (2017). 

Skills foresight. Retrieved from 

https://www.vtct.org.uk/wp-

content/uploads/2017/07/Skills-foresight-WEB.pdf 

[10] Yawson, R. M., Greiman, B. C. (2017) Strategic 

flexibility analysis of agrifood nanotechnology 

skill needs identification. Technological 

Forecasting & Social Change, 118, 184-194. 

doi:10.1016/j.techfore.2017.02.019 

[11] Gallagher, K. P., Kaiser, K. M., Simon, J. C., 

Beath, C. M. & Goles, T. (2010). The requisite 

      variety of skills for IT professionals. 

Communications of the ACM, 53(6).  

doi:10.1145/1743546.1743584 

[12] Hwang, G., Ju, I., Ban, G. & Lee, K. (2015). Use 

of Patent Analysis for the Future Skills-needs in 

Information Security. Asian Journal of Innovation 

and Policy, 4(3), 307-327.  

doi:10.7545/ajip.2015.4.3.307  

[13] Solnet, D., Baum, T., Robinson, R.N.S. & 

Lockstone-Binney, L. (2015). What about the 

workers? Roles and skills for employees in hotels 

of the future. Journal of Vacation Marketing, 

22(3), 212-226. doi:10.1177/1356766715617403 

[14] Expert Group on Future Skills Needs. (2019). 

Forecasting the Future Demand for High-Level 

ICT Skills in Ireland. Retrieved from 

http://www.skillsireland.ie/all-

publications/2019/high-level-ict-skills-demand-

analysis.pdf 

[15] European Training Foundation. (2020). The 

future of skills. A case study of the agri-tech sector 

in Israel. Retrieved from 

https://www.etf.europa.eu/en/publications-and-

resources/publications/future-skills-case-study-

agri-tech-sector-israel 

[16] Khanh, T.N.N. & Winley, G.K. (2018). An 

investigation of ICT knowledge and skills in 

Vietnam. The Electronic Journal of Inforamtion 

Systems in Developing Countries, 84(3). 

doi:10.1002/isd2.12023 

[17] Gurtov, V., Pitukhina, M. & Sigova, S. (2014). 

Hi-tech Skills Anticipation for Sustainable 

Development in Russia. Intenational Journal of 

Management, Knowledge and Learning, 3(2), 201-

215. 

[18] Cherinet, Y.M. (2018). Blended Skills and Future 

Roles of Librarians. Library Management, 39(1/2), 

93-105. 

doi: 10.1108/LM-02-2017-0015 

[19] ILO. (2014). Using Technology Foresight for 

Identifying Future Skills Needs. Retrieved from 

http://www.skolkovo.ru/public/media/documents/r

esearch/sedec/Global_Workshop_Proceedings_07_

2014_Preview.pdf 

 

 
 
Proceedings of the Central European Conference on Information and Intelligent Systems_____________________________________________________________________________________________________289

 
32nd CECIIS, October 13-15, 2021
_____________________________________________________________________________________________________  

Varaždin, Croatia
View publication statsView publication stats

https://doi.org/10.1016/j.techfore.2017.02.019
https://doi.org/10.1145/1743546.1743584
https://doi.org/10.1145/1743546.1743584
https://doi.org/10.1002/isd2.12023
https://www.researchgate.net/publication/356286263

