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Abstract: Technology foresight initiatives have been used by organizations to promote sustainable and innovative development, fostering economic, 
environmental and social benefits at the national levels. Technology foresight targets to identify policies and draw programs that lead to innovation, 
industrial growth and economic competitiveness. The objective of this paper is to assess the practice of technology foresight methods worldwide in an 
attempt to identify the most appropriate methods to the case of Saudi Arabia. Based on literature review on foresight studies and methods, a survey has 
been designed, tested and administered online to Saudi leaders in government, private and academic institutions. The responses from 221 respondents 
have been analyzed and discussed. The results show a moderate degree of readiness of Saudi organizations to adopt foresight concept demonstrated 
by a low level of knowledge and implementation of known foresight methods. The empirical study indicates that organizational structure represents a real 
barrier impeding the implementation of foresight tools in Saudi organization towards the achievement of the goals of the 2030 vision. 
 
Index Terms: Technology Foresight Methods, Skills, Competencies, Industry 4.0, 2030 Vision, Saudi Arabia 

——————————      —————————— 

1 INTRODUCTION                                                                     

oresight is defined as a ―systematic, participatory, future 
intelligence gathering and medium-to-long-term vision-building 
process aimed at present-day decisions and mobilizing joint 
actions‖ [1]. Foresight supports decisions in situations and 
areas that involve long lead times, such as long-term labor 
market planning, education and training. At the strategic level, 
foresight investigations have been traditionally used as a 
policy tool for priority-setting in identifying key strategies to be 
implemented, key areas of national priority to be targeted and 
how to target investments in an efficient and effective manner, 
for instance in education, research and innovation. 

 
 
 

 
 
 
 
 
 
 
 
 
 

Organizations in Saudi Arabia, either public or private are 
working within a national momentum driven by the 2030 Saudi 
vision. To achieve the strategic goals of the vision, 13 vision 
realization programs (VRPs), and national strategies for industry 
and for quality have been launched by the government. Within 
this national economic and social transformations associated 
with the fourth industrial revolution (Industry 4.0) technological 
drivers, it is of particular importance to foresight the skills, 
competencies and the jobs landscape that would be needed by 
the country to achieve its strategic goals. With the availability of 
a bench of foresight methods successfully implemented in 
different national and international contexts, it is obvious to 
identify the most appropriate methods to the case of Saudi 
Arabia. The main objective of this study is to assess the 
experience of the frequently used foresight methods at the 
international level in an attempt to identify the most appropriate 
methods to the Kingdom. Essentially, it attempts to answer the 
following research questions: 

 What is the degree of readiness of Saudi organizations to 
adopt foresight as a strategy to achieve the 2030 Saudi 
vision goals? 

 To what extent are technology foresight methods known 
and implemented in Saudi organizations? 

 What are the barriers that can impede the implementation 
process of foresight in Saudi organizations? 

 What are the recommendations to successfully implement 
foresight in organizations? 

 
The results of the study would support Saudi leaders and 
decision-makers for priority-settings and identifying key 
strategies and investments in human capital development 
through education, training, research and innovation. It is 
expected that the results of this study will contribute to the 
proposal of a road map for the successful implementation of 
foresight methods as strategic practices and approaches 
towards the achievement of the goals of the 2030 vision in 
Saudi organizations [2]. 

 
2 LITERATURE REVIEW  
 
2.1 Technology Foresight Methods Classification 
There are many technology foresight approaches and 
methods described in the technical literature, among which 
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that, there is a substantial increase of interest to foresight around the world during the 
two decades of the millennia (2000-2020). The biggest number of studies reported in 
countries like Japan, the US, the UK, Finland, Denmark and Germany, which have 
large and longer foresight programs national wide. Less foresight studies were 
reported from developed countries like Brazil, Columbia and Iran. Very limited studies 
were published in Arab countries like the MENA region, mainly in the Kingdom of 
Saudi Arabia and the UAE. 

 

Fig. 1 Development of the number of published articles on 
foresight during the last four decades (1980 – 2020) 
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foresight researchers can choose or combine. There is a 
general agreement between foresight researchers that Popper 
(2008) [3, 4] ―diamond‖ framework is considered as a 
reference for foresight methods ([5], [6], [7], [8]). Figure 2, 
which is a variety of this framework, shows a bench of 
methods organized in spectra between four dimensions: 
(evidence, creativity, collaboration and expertise). These 
methods can also be classified according to research modality, 
designated as: (a) qualitative, (b) quantitative, (c) semi-
quantitative, as suggested by Popper [3]. In foresight projects 
led at national levels, selection of a mix of methods would lead 
to appropriate results through enabling consideration of 
evidence-orientation of the project sponsors, the creativity and 
expertise of participants, and the collaboration of foresight 
users and stakeholders.  Table 1 summarizes the classification 
of foresight methods as suggested by Popper [4] and reported 
in most of the recent foresight studies ([1], [5] and [9]). It has 
to be noted here that this classification is still under debate 
between researchers and foresight experts [10]. In his paper 
Porter [11] proposed nine dimensions to classify the types of 
foresight studies and approaches. A repertoire of 13 families of 
technology foresight methods was identified to facilitate 
foresight projects in government organizations. There 
concluded that there was no one way to conduct effective 
foresight studies using a single method or approach. In an 
interesting research paper, Poli [10] reviewed the foresight 
methods based on Popper diamond and discussed the 
different classifications of these methods. He showed that the 
available classifications do not distinguish specific future-
related methods from other methods used by social scientists, 
economists, and security researchers. In addition to the above 
classification, Poli [10] referred to Vinnari and Tapio [12] 
classification of the methods who distinguished five 
categories: (a) Data collection methods, such as Expert 
Methods, Delphi, Survey Questionnaires; (b) Analysis 
methods: such as SWOT analysis, Trend Analysis and Cross 
Impact Analysis; (c) Tools for data organization: STEEPV and 
Futures Tables; (d) Tools for representing results: Scenarios, 
Backcasting and Futures Images, and (e)  Concepts for 
interpreting futures information, such as Weak Signals, 
Megatrends and Wild Cards. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2.2 Foresight methods for Skills anticipation 
In the present study, we are mainly interested in identifying the 
most appropriate foresight methods for the case of Saudi 
Arabia to anticipate the skills and the competencies required to 
achieve the 2030 national vision [2]. A brief review of the 
foresight studies that focused on skills, competencies and job 
anticipation are presented in the following paragraphs. Many 
foresight studies have been published in the literature in 
Europe, US, Japan and Other developing countries. Rhisiart et 
al. [6, 7] from the Centre for Research in Futures and 
Innovation (CRI-FI) at South Wales University in UK, 
conducted a foresight study on the 2030 Future of Work 
scenarios across the United Kingdom. The research showed 
the importance of foresight studies at the strategic level for 
government in policy making and human capital development. 
It identified several factors as important in generating policy-
related impact from foresight work, including effective 
communication strategies, engagement with relevant 
stakeholders, creating partnerships, and alignment with the 
policy-making agenda and strategic national visions. A 
foresight study conducted within the framework of a project 
undertaken with a fund of the UK Commission for Employment 
and Skills (Future of Work: Jobs and Skills in 2030) showed 
the use and impact of a scenarios project on the future of work 
in the UK. Potential disruptions of work and skills have been 
identified and future scenarios for jobs landscape have been 
determined.  

 
TABLE 1 

FORESIGHT METHODS CLASSIFICATIONS [8] 
Qualitative Quantitative Semi-quantitative 

Methods that provide 
meaning to events and 
perceptions. Generally 
based on subjectivity and 
creativity (e.g. 
Brainstorming, surveys) 

Methods that 
measure variables 
and apply 
statistical analysis 
and using or 
generating reliable 
and valid data 
(e.g. economic 
indicators) 

Methods that 
apply 
mathematical 
principles to 
quantify 
subjectivity, 
personal 
judgements and 
viewpoints of 
experts (e.g. 
polling and voting) 

1. Brainstorming 
2. Citizens panels 
3. Conferences / 

workshops 
4. Essays / scenarios 

writing 
5. Experts panels 
6. Genius forecasting 
7. Interviews 
8. Literature review 
9. Backcasting 
10.  Morphological 

Analysis 
11.  Relevance tree 
12.  Role play 
13.  Scanning 
14. Scenario / 

scenario workshops 
15.  Science 

fictioning 
16.  Simulation 

gaming 
17.  Surveys 
18.  SWOT analysis 
19.  Weak signals / 

Wildcards  

20.  
Benchmarking 

21.  
Indicators / 
Time series 
analysis 

22. Bibliom
etric 

23. Modelli
ng 

24. Patents 
analysis 

25. Trend / 
Impact Analysis 

26. Delphi 
27. Key / 

Critical 
technologies 

28. Multi 
criteria analysis 

29. Polling 
/ voting 

30. Quantit
ative scenarios 

31. Roadm
aping 

32. Stakeh
older analysis 

33. Cross 
Impact / 
Structural 
analysis 

 

Fig. 2 Foresight methods by modality (adapted from [4]) 
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In a similar investigation, Bakhshi et al, [8] investigated Future 
Skills and employment in 2030, across Europe, and used a 
novel and innovative method to map out how employment is to 
change in accordance with disruptive technologies such as the 
Internet of Things (IoT), automation and Big Data Analytics 
affect the foresight project[13]. Similar method to anticipate 
skills and future job requirements based on big data analytics 
of job postings in professional networks [14]. Shrotriya et al. 
[15], presented a study on an Innovation driven ecosystem for 
quality skill development in India, with the purpose to 
investigate and analyze the challenges of quality skills 
development in complex and large economies like India and 
develop innovative processes of improving employability and 
determine the right skills for future. Series of Reports have 
been issued by the Organization for Economic Co-operation 
and Development ([16]- [20]), and devoted to the future skills 
and competencies that educational and training institutions in 
developing countries should focus on to achieve sustainable 
development to its better quality of life. Only few foresight 
studies in the MENA region have been reported in the 
literature ([21], [22], [23] , [24] and [25]).  The published 
literature stressed on the importance of the cultural, economic, 
political, social and organizational contexts in foresight 
projects. These parameters should be taken in consideration 
when running a foresight project at a national level. Table 2, 
adapted from the European study ([1]) summarizes most 
widely used foresight methods in different national, political, 
economic, and social contexts. Together with Popper Methods 
Combination Matrix [4], this table can be a useful guide for 
methods selection especially for future skills and 
competencies anticipation. The variety of foresight methods 
demonstrates that no one method fits all situations. The choice 
of the foresight methods for a specific national context must 
reflect both fitness for purpose and its suitability and 
adaptability to the national, cultural, economic, political and 
organizational contexts in which it is to be implemented. 
Foresight methods and approaches literacy is of primary 
importance for the successful implementation of foresight, but 
more important is to know the specificities, the organizational 
and social background of the specific country ([1], [7]). 

 
TABLE 2 

COMMON TECHNOLOGY FORESIGHT METHODS IMPLEMENTATION 

(ADOPTED FROM [1]) WITH UPDATES BY THE RESEARCH TEAM  
Method Country of 

Applicatio
n 

(*)
 

Suitability 
for skills 

anticipatio
n 

Usually 
associate

d with 

Important 
features of 

method 

Backcasting -- +++ Literature 
and 
statistics 
review 

Provides a clear 
path 
forward 

Brainstorming Japan, 
the US 

++++ Expert 
panel, 
Delphi 
method 

Can reveal 
unexpected 
developments 

Cross-impact  -- ++ Literature 
and 
statistics 
review, 
Delphi 
method 

Evaluates the 
probabilities of 
the 
occurrence of a 
set of 
events 

Delphi 
method 

Japan, 
Germany, 
Finland, 

+++++ Literature 
and 
statistics 

Good for 
spotting 
the unexpected, 

Brazil, 
Korea, 
Saudi 
Arabia 

review, 
brainstor
ming, and 
scenarios 

and 
for engagement 
of 
stakeholders 

Expert panel Japan, 
Germany, 
Finland, 
Brazil, 
Canada, 
Saudi 
Arabia 

+++++ Scenarios
, 
brainstor
ming, 
SWOT 
analysis 

Eliciting expert 
knowledge, 
helping to 
identify priorities 

Focus group -- ++++ Scenarios Improving or 
generating 
ideas 

Horizon 
scanning 

UK +++ Scenarios Identifying 
future 
challenges and 
trends 

Literature and 
statistics 
review 

Korea, 
Saudi 
Arabia, 
UAE 

++++ Scenarios
, 
backcasti
ng, 
Delphi 
method 

Evidence-based 

Scenarios Japan, 
Germany, 
Finland, 
Brazil, UK 

+++++ Literature 
review, 
SWOT 
analysis, 
 and 
roadmapp
ing 

Good for 
spotting 
the unexpected, 
and 
for engagement 
of 
stakeholders 

Science and 
Technology 
Roadmapping 

Russia +++ Scenarios
, 
brainstor
ming, 
expert 
panel 

Provides a clear 
path 
forward 

SWOT 
analysis 

Germany, 
UK 

++++ Scenarios
, expert 
panel, 
Delphi 
method 

Lists factors 
with impact on 
issue 

 

3 RESEARCH METHOD 
The present investigation is dedicated to measure the level of 
readiness of Saudi organizations towards the implementation 
of foresight methods and approaches. The perceptions of both 
management and operational employees towards this issue 
are measured and analysed. Based on the review of the 
technical literature on foresight implementation in different 
regions of the world, a survey questionnaire is designed, 
tested and administered online to Saudi organizations. The 
main objective is to report on the views and experiences of 
management and staff members regarding foresight methods 
implementation as means to achieve the objectives of the 
2030 Saudi vision. The survey development has undergone 
design phases and pre-tests which have resulted in 
eliminating, reclassifying and rephrasing some of the 
questionnaire elements. The resulting survey questionnaire is 
organized into four main parts: 
Part 1 – Demographic characteristics: to identifying 
respondents’ characteristics such as position in the 
organization, educational level, age, gender, professional 
experience, organization`s size, business sector of the 
organization, regional location in the kingdom, existence of a 
foresight manager and a quality manager at the organization, 
ISO certification status of the organization, national quality 
award participation, and the development of a strategic plan in 
line with the 2030 vision. 
Part 2 –Saudi Organizations readiness to implement foresight: 

https://search.proquest.com/indexinglinkhandler/sng/au/Shrotriya,+Shishir/$N?accountid=35493
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For measuring the respondents’ degree of agreement about 
the organizations readiness to implement foresight and future 
studies. 
Part 3– Knowledge and Implementation of foresight methods: 
for measuring the degree of knowledge and implementation of 
most used foresight methods. 
Part 4 – Barriers to foresight implementation: for identifying the 
major barriers that could impede the successful 
implementation of foresight in Saudi organizations.  
Part 5 – Additional Information are required from respondents 
to gather more information about this new research topic in the 
Arab world. Personal contacts are asked for further 
communication of the research results.  
The survey uses the Lickert five-point scale for measuring the 
degree of foresight readiness and implementation levels in the 
respondent’s organization. Cronbach’s alpha coefficient is 
used to measure the internal consistency of the survey 
elements of the same group. Responses are analyzed using 
statistical methods and the results are presented and 
discussed. The survey questionnaire has been distributed to 
major Saudi organizations from government and the private 
sector during March 2020. The survey sent through the 
network of students and graduates of the Executive Master 
program in quality engineering and management, who are 
from leadership of Saudi organizations from different regions 
of the kingdom. Networks of professional associations such as 
the Saudi Quality Council and the Saudi Council for Engineers 
were used to disseminate the survey to participants.  Of about 
300 questionnaires sent, 221 questionnaires were received, 
which means a response rate of 73.67 percent. The authors 
believe that such a high response rate is mainly attributed to 
the efficiency of online networks with the master program 
graduates and the professional associations in the Kingdom.  

 
4 RESULTS AND DISCUSSION 
 
4.1 Analysis of the validity of the results 
In survey studies, internal consistency is a common concern 
before data analysis is performed. Internal consistency is a 
measure of how well the different items measure the same 
concept in the survey. Internal consistency is measured by 
calculating Cronbach’s alpha coefficient. This measures 
internal consistency among a group of items and reflects the 
homogeneity of the scale. A value of Cronbach’s alpha greater 
than 0.7 indicates homogeneity and consistency of the survey 
element. In the present study, the Cronbach coefficients of the 
survey elements are shown in Table 3.  The table shows that 
Cronbach’s alpha range from 0.881 to 0.969 for the four parts 
of the survey, indicating the reliability of the scales in yielding 
valid results for the purpose of the empirical study. 
 

TABLE 3 
CRONBACH`S ALPHA VALUES FOR THE SURVEY ELEMENTS 

Part Survey Elements 
Number of 
Questions 

Number of 
Responses 

Cronbach`s 
Alpha 

 
2 

Readiness to 
implement 
Foresight 

11 221 0.921 

3.1 Foresight 
Methods 
Knowledge 

19 221 0.954 

3.1 Foresight 
Methods 
Application 

19 93 0.969 

4 Barriers to 10 221 0.881 

Foresight 
Implementation 

 
4.2 Study Sample 
Respondents profile are summarized in Table 4. A careful 
examination of this Table shows that respondents to the 
questionnaire are about 47.51 percent from top management 
(9.05 percent CEOs, 16.29 percent Middle management and 
22.17 percent managers) and 14.93 percent from academic 
sector. 67.6 percent are PhD and MSc holders with 41.6 
percent are more than 40 years old and with extensive 
professional experience since 79.2 percent of the respondents 
have more than 5years’ experience in the organization. These 
statistics indicate some confidence about the study results 
since the respondents turn out to be closely related to the 
decision- making process, with relevant professional 
experience in the business sector. The sampled organizations 
ranked as either large organizations with more than 500 
employees (43.89 percent) or small and medium organizations 
(56.11 percent) (Table 4, section 6). The sectors distribution 
were characterized by the predominance of government 
organizations (54.75 percent), private (41.6 percent) and non-
profit organizations (3.62 percent). The business activities 
were distributed between education and training with 26.24 
percent, Military with 9.95 percent, industrial sector with 7.69 
percent, services with 7.27 percent, and healthcare with 10.86 
percent. The study was carried out national wide, where all the 
13 administrative regions participated. The big majority of 
participants (88.69 percent) came from the main cities of the 
kingdom (Riyadh, Makkah, Madinah, Dammam, Qassim and 
Hail) where most of businesses and government departments 
operate. 
 

TABLE 4    
DEMOGRAPHIC CHARACTERISTICS OF THE SURVEY RESPONDENTS  

Respondents Information Frequency   
Percentage 
Frequency 

1 –Position   
Top Management (CEO, or 
Business Owner) 20 

9.05 

Middle Management (HR, 
Quality Manager, etc.) 36 

16.29 

Executive Management 
(Supervisors) 49 

22.17 

Academician or Researcher 33 14.93 
Employee 28 12.67 
Other 55 24.89 

2 - Education 
PhD 42 19.00 
MSc 62 28.05 
BSc 99 44.80 
Diploma 14 6.33 
High School 4 1.81 

3 - Age 
21-30 years 36 16.29 
31-40 years 82 37.10 
41-50 years 66 29.86 
Over 50 years 37 16.74 

4 – Gender   
Male 160 72.40 
Female 61 27.60 

5 – Professional Experience   
Less than 1 year 8 3.62 
From 1 to 5 years 38 17.19 
From 6 to 10 years 34 15.38 
From 11 to 20 years 61 27.60 
More than 20  years 80 36.20 

6 – Size of the Organization    
Less than 50 employees 51 23.08 
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51 – 100 employees 34 15.38 
101 – 500 employees 39 17.65 
501 – 1000 employees 12 5.43 
More than 1000 employees 85 38.46 

7 – Business Sector of the Organization 
Government 121 54.75 
Private 41 18.55 
Industrial Sector 17 7.69 
Service Sector 16 7.24 
Military 22 9.95 
Education and Training  58 26.24 
Health care  24 10.86 
Non-Profit Organization 8 3.62 

 
4.3 Degree of Readiness of Organizations to adopt 

Technology Foresight 
Modern organizations either public or private implement 
quality management systems and organizational excellence 
models to achieve performance excellence in line with their 
strategic goals and objectives. This is really the case of Saudi 
organizations working within the momentum of the 2030 Saudi 
vision. In the present study, we are interested to investigate 
whether the implementation of such quality systems would 
give an indication of the organization`s readiness to adopt 
foresight for future opportunities and targeted horizon. Table 5, 
which summarizes the results that measure these aspects, 
shows that only 37.10 percent of the organizations established 
a position of foresight in their organizational chart, which 
would give a clear indication of the readiness level of Saudi 
organizations towards adopting foresight as a strategy to 
achieve their goals. The results show that while 84.16 percent 
of the organizations have a quality manager, only 53.85 
percent of them have undergone the process of ISO 
certification to their management systems (QMS, EMS, etc.), 
and only 20.36 percent of them implemented the national 
quality award criteria in their businesses. A relatively high 
percentage of 78.28 of the surveyed organizations have a 
strategic plan in line with the 2030 Saudi vision. The 
percentage of organizations that performed foresight projects 
previously were 24.89 percent. These statistics give an 
indication of a weak situation regarding the adoption and 
implementation of quality management systems and 
organizational excellence models, which constitute an 
organizational enablers and catalysts for foresight 
implementation, from the authors point of view. 

 
TABLE 5 

   FREQUENCY DISTRIBUTIONS RELATED TO QUALITY MANAGEMENT 

SYSTEMS AND FORESIGHT 

Construct  

Yes         No Not sure 

Count Fr 
(%) 

Count Fr 
(%) 

Count Fr  
(%) 

The organization 
has a 
department or a 
person 
responsible for 
foresight. 

82 37.10 76 34.39 63 28.51 

The organization 
has a 
department or a 
person 
responsible for 
quality. 

186 84.16 22 9.95 13 5.88 

The organization 
has an ISO 
certified 
management 

119 53.85 59 26.70 43 19.46 

system. 

The organization 
has participated 
previously in 
National Quality 
award. 

45 20.36 85 38.46 91 41.18 

The organization 
has a strategic 
plan inline with 
the 2030 Saudi 
Vision. 

173 78.28 22 9.95 26 11.76 

Do you support 
the decision to 
establish 
foresight 
departments or 
centers in Saudi 
organizations? 

194 87.78 7 3.17 20 9.05 

Did your 
organization 
performed a 
foresight study 
previously? 

55 24.89 77 34.84 89 40.27 

 
Foresight activities in organizations is mainly a top-down 
process [9]. In this study, the leadership perception towards 
foresight and the practical measures taken for successful 
implementation (organizational structure for foresight, training 
and education, establishment of foresight experts networks) 
have been examined. To measure the level of Saudi 
Organizations readiness to adopt foresight, eleven constructs 
have been used in the survey. Table 6 shows the constructs 
and the statistical values of the 221 respondents. On the Likert 
scale (1: strongly disagree - 5: strongly agree), the overall 
average of 3.39 and a standard deviation of 1.14, would 
indicate a moderate level of readiness of the organizations 
towards the adoption of foresight. The highest averages were 
related to general concepts about foresight ―Successful 
foresight identifies and exploits new future opportunities by 
leveraging the expertise of experts, decision makers, and 
business owners‖, ―The objective of foresight is to identify the 
alternatives of a targeted future‖, ―Foresight starts from 
individuals (Leadership and experts) and should be 
implemented through systematic processes in the 
organization‖. These would indicate that the awareness level is 
relatively high at the organizational level, and the leadership is 
aware to a certain extent about foresight importance to 
achieve the strategic goals of the 2030 Saudi Vision, and to 
cope with transformations dictated by the fourth industrial 
revolution (Industry 4.0) technologies. The lowest average 
scores were registered for the constructs that measure the 
organizational structure itself demonstrated by a low level of 
implementation of a department responsible for foresight, and 
a lack for clear strategy to attract competent people in 
foresight methods and approaches (employees and experts), 
and the lack of training programs to the organization 
employees on foresight. These observations are clearly 
illustrated in Figure 3, which represents the frequencies of the 
respondents’ agreements to the constructs, where it can be 
seen that the agreement level range from as low as 35 percent 
to 75 percent at the maximum. The values for the mode (4) 
recorded for most of the constructs would confirm this 
deduction.  
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TABLE 6 
STATISTICAL VALUES FOR THE DEGREES OF READINESS OF SAUDI 

ORGANIZATIONS TO ADOPT FORESIGHT  

Element Average Std Dev Mode 
Rank 

Leadership is aware about 
foresight and future 
studies. 3.15 1.08 4 

 
 
7 

The objective of foresight 
is to identify the 
alternatives of a targeted 
future. 

3.82 
 

0.90 
 

4 
 

 
 
2 

The organization's 
leadership is concerned 
about foresight to achieve 
the goals of the 2030 
Saudi Vision. 

3.61 
 

1.07 
 

4 
 

 
 
 
3 

Organization's leadership 
is concerned about 
foresight to cope with 
transformations created by 
the Industry 4.0. 

3.52 
 

1.11 
 

4 
 

 
 
 
 
5 

The organization has a 
department or a 
responsible for foresight. 

3.04 
 

1.12 
 

3 
 

 
11 

The organization 
developed a strategy to 
build human capital 
capabilities required by 
the 2030 Saudi vision 
and the Industry 4.0 
technologies. 

3.33 
 

1.12 
 

4 
 

 
 
 
 
6 

The organization provide 
training to its leadership 
and employees in areas 
of foresight. 

3.15 
 

1.21 
 

4 
 

 
 
 
8 

The organization 
developed a strategy to 
attract competencies in 
the areas of foresight and 
future studies. 

3.10 
 

1.17 
 

3 
 

 
 
 

10 

There is a clear policy 
developed by the 
organization to create a 
network of foresight 
experts. 

3.10 
 

1.14 
 

4 
 

 
 
 
9 

Foresight starts from 
individuals (Leadership 
and experts) and should 
be implemented through 
systematic processes in 
the organization.  

3.57 
 

1.09 
 

4 
 

 
 
 
 
 
4 

Successful foresight 
identifies and exploits 
new future opportunities 
by leveraging the 
expertise of experts, 
decision makers, and 
business owners. 
 

3.85 
 
 

1.13 
 
 

4 
 
 

 
 
 
 
1 
 

 
4.4 Foresight Methods Degrees of knowledge and 
Applications  
As noticed in early futures studies a significant enabler to 
successful implementation of foresight in organizations is the 
development of foresight and futures literacy, as an 
organizational capability building ([5], [10]). Foresight methods 
used to identify future scenarios without the receptivity of 
futures-literate and trained stakeholders result in failures to 
absorb the essence of foresight studies for strategic decision-
making. One of the study objectives is to measure the level of 
foresight methods literacy by means of measuring both 
knowledge and application of foresight methods. The survey 
questionnaire developed here measures the degree of 
knowledge and application of 19 of the 33 foresight methods 
spanning from the three categories and suitable with the four 
practical approaches shown in Table 1 and Figure 2.  The 
results are summarized in Table 7 and Figure 4. 

 
TABLE 7 

 MEAN VALUES AND STANDARD DEVIATION (SD) FOR THE DEGREES 

OF KNOWLEDGE AND APPLICATION OF FORESIGHT METHODS 

Foresight 
Methods 

Degree of Knowledge 
(*)

 
Degree of Application 

(**)
 

Mean StdDev Mean StdDev 

Brainstorming 3.85 1.15 3.53 1.29 

Survey 3.92 1.05 3.61 1.32 

Benchmarking 3.34 1.25 3.22 1.37 

Futures 
workshops 3.90 1.10 3.66 1.30 

Focus Group 2.92 1.33 3.09 1.40 

SWOT 3.33 1.36 3.12 1.43 

Literature review 3.36 1.26 3.12 1.41 

Interviews 3.83 1.02 3.43 1.35 

Stakeholder 
Analysis 3.05 1.29 2.99 1.43 

Key/Critical 
Technologies 2.84 1.26 2.74 1.27 

Delphi method 2.17 1.27 2.37 1.30 

Expert panel 2.78 1.33 2.89 1.37 

Road mapping 3.08 1.31 2.88 1.44 

Back casting 2.43 1.27 2.44 1.32 

Indicators 3.41 1.31 3.41 1.31 

Scenarios 3.09 1.31 2.84 1.41 

Horizon 
scanning 2.48 1.29 2.49 1.36 

Relevance Tree 2.70 1.40 2.70 1.38 

Simulation 
Gaming 2.67 1.31 2.54 1.35 

 
From the above data, it can be seen that the average scores 
for knowledge range from 2.17 (Poor Knowledge) to 3.92 
(Good Knowledge) and mean scores for implementation range 
from 2.37 to 3.66, corresponding to Rare-Moderate levels of 
implementation. High standard deviations were recorded for 

 

Fig. 3. Measure of Readiness of Saudi Organizations to adopt 
Foresight 

.  
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both knowledge and application indicating that foresight 
literacy and implementation levels exhibit high variations 
among the Saudi organizations. Most of common methods 
recorded values bellow the target level (3) which corresponds 
to "Theoretical knowledge" and "Moderate Application". Eight 
methods scored higher values than 3 for both knowledge and 
application; these are surveys, brainstorming, interviews, 
benchmarking, SWOT analysis, literature review, economic 
indicators and futures workshops. Other methods such as 
Delphi, experts panels, stakeholder analysis, critical 
technologies, focus group, road mapping, back casting, 
scenarios, horizon scanning, relevance tree, and simulation 
gaming scored lower averages than the target level of 3. From 
these observations, it can be argued that a mix of qualitative, 
quantitative and semi-quantitative methods such as surveys, 
interviews, brainstorming, benchmarking, SWOT analysis, 
literature review, economic indicators and futures workshops 
would be adequate for the Saudi context. This will not exclude 
the possible use of known foresight methods such Delphi, 
experts panels, stakeholder analysis, and critical technologies. 
Such methods have been shown in the technical literature to 
be useful in similar national contexts ([1], [10]). It is the 
authors’ belief that further analysis would be required to reach 
meaningful conclusions on the selection of mix foresight 
methods that can be suitable for the case of Saudi Arabia. In a 
recent foresight study led by Riyadh Chamber ([23], a 
combination of methods including trend analysis, Delphi, 
interviews and surveys were used to foresight future jobs in 
Saudi Arabia. The low levels of knowledge and implementation 
of commonly used foresight methods, as shown in Figure 4, is 
in correlation with the low percentage (37.10 percent) of Saudi 
organizations having in their organization structure a 
department or a person in charge of foresight activities (Table 
3). Also as noticed in section 4.3, related to readiness of the 
organization to adopt foresight, where lowest scores were 
registered for the constructs that measure the organizational 
structure demonstrated by low level of existence of department 
responsible for foresight, and a lack for clear strategy to attract 
competent people in foresight (employees and experts), and 
the lack of training programs to the organization employees on 
foresight. This conclusion is in agreement with previous 
findings on reviewing foresight methods for future skills 
anticipation in different national contexts in Europe, North 
America, Japan, Korea, Russia, Brazil and Australia [1]. 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
4.5 Foresight Barriers 
Table 8 and Figure 5 illustrate averages obtained for two types 

of barriers that would impede foresight implementation in the 
surveyed Saudi organizations. The results show that from the 
organizational perspective, the biggest barriers are "Lack of 
training in foresight methods and approaches", and "Lack to 
establish national and international networks of foresight 
experts". The least important are ―Lack of resources", and 
―external and internal pressures‖. From the organization 
culture perspective, the top ranking barriers are "international 
foresight studies tend to be biased by ignoring the country 
specificities‖ and ―lack of interest of top leadership and failure 
to link foresight to the 2030 Saudi vision goals‖, with mean 
values of 3.27 and 3.20; the last being the perceptions that 
―foresight is not adequate to the nature of the organization‖ 
and ―foresight methods are complex and need experts that are 
not available at the organization‖. These observations, 
associated with the low degrees of knowledge and application 
of foresight methods, suggest that any organizational initiative 
to successfully implement foresight methods and practices in 
Saudi organizations should focus on the establishment and 
use of network of national and international foresight experts 
that would lead foresight projects at the organizational level. 
The UAE government adopted such recommendations in its 
ongoing foresight projects through the establishment of future 
academy and foundation in Dubai and Abu-Dhabi, ([24], [25]). 
 

TABLE 8 
BARRIERS TO FORESIGHT IMPLEMENTATION IN SAUDI 

ORGANIZATIONS 
Organizational barriers Average SD Rank 

Lack of resources dedicated to foresight 
studies. 

3.52 1.07 3 

Lack of training in foresight methods and 
approaches. 

3.78 1.06 1 

The absence of a network of national and 
international experts that the organization 
can work with to foresight future 
scenarios. 

3.59 1.10 2 

There is no effective use of data analytics 
to draw future scenarios for the 
organization's business sector. 

3.52 1.08 3 

Pressures by the internal and external 
environment on the organization. 

3.38 1.03 4 

Organization Culture Average SD Rank 

Lack of interest of top leadership on 
foresight and failure to link it with the 
goals of the 2030 Saudi vision. 

3.2 1.12 2 

Foresight methods are not adequate to 
the nature of the organization. 

2.95 1.05 5 

Foresight methods are complex and need 
highly competent people not available for 
the organization. 

2.99 1.03 4 

There is no time for foresight, because 
everybody is busy doing his daily job. 

3.05 1.18 3 

Most of the international foresight studies 
are biased and they ignore some of the 
characteristics of Saudi Arabia. 

3.27 1.04 1 

 
 

 

  

 
 
 
 
 
 
 
 

 

Fig. 6 Barriers to Foresight Implementation in Saudi Organizations 

.  

 

Fig. 4 Foresight Methods Knowledge and Application (Average 
values) 

.  
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5  CONCLUSIONS 
The present study, which falls within a national research 
program on foresight in Saudi Arabia, investigates the 
implementation of technology foresight methods in Saudi 
organizations as a means to anticipate the skills and 
competencies required to achieve the 2030 national vision. A 
survey study was performed with the primary objectives to 
report on the perceptions of management and operational 
employees of Saudi organizations in both public and private 
sectors. Based on the statistical analysis of the 221 survey 
responses, the following findings about foresight 
implementation can be concluded:  
1. Organizations in Saudi Arabia, either public or private are 

working within a national momentum driven by the 2030 
Saudi vision. To achieve the strategic goals of the vision, 
13 vision realization programs (VRPs) and national 
strategies for industry and for quality have been launched 
by the government. The organizations have been 
implementing quality management systems and 
organizational excellence models such as King Abdul-Aziz 
Quality Award, towards becoming world class in their 
businesses. The implementation of such quality systems 
would give an indication of the organization`s readiness to 
adopt foresight for future opportunities and targeted 
horizon. The data of this study reveal that there are 
discrepancies in adopting and implanting quality 
management systems associated with a low percentage of 
organizations that performed foresight projects previously. 

2. The results showed that the degree of Saudi Organizations 
readiness to adopt foresight is rather moderate; this was 
found to be in good correlation with low averages recorded 
by constructs that measure the organizational structure 
itself, demonstrated by low percentage of organization 
establishing department or centers for foresight, and a lack 
for clear strategy to attract competent people in foresight 
(employees and experts), associated with a lack of training 
programs to the organization employees on foresight.  

3. The awareness level is relatively high at the organizational 
level, and the leadership presents to a certain extent good 
awareness to adopt foresight methods as means for the 
achievement of the strategic goals set by the 2030 Saudi 
Vision and its 13 Vision realization programs (VRPs), and 
to cope with transformations dictated by the fourth 
industrial revolution (Industry 4.0) technologies.  

4. An important enabler to successful implementation of 
foresight in organization is the development of foresight 
literacy and knowledge, as an organizational capability 
building. The present results show weak degrees of 
knowledge and implementation of foresight methods. High 
values for the standard deviation indicate for both 
knowledge and application indicating that foresight literacy 
and implementation levels exhibit high variations among 
Saudi organizations. Foresight methods such as surveys, 
brainstorming, interviews, benchmarking, SWOT analysis, 
literature review, economic indicators and futures 
workshops, scored acceptable levels. It is suggested that, 
a mix of qualitative, quantitative and semi-quantitative 
methods including these methods, would be adequate for 
the Saudi context. This will not obviously exclude the use 
of other foresight methods such Delphi, experts panels, 
stakeholder analysis, and critical technologies. Such a 
combination of methods has been successfully 
implemented in recent national foresight studies in Saudi 

Arabia.  
5. The present investigation confirms that while the culture of 

the organization is not considered as a barrier, the 
organization structure is rather found to be a real barrier for 
the implementation process of foresight. Based on this 
observation together with the low degrees of knowledge 
and application of foresight methods, it can be suggested 
that to successfully implement foresight methods and 
practices, Saudi organizations should focus on the 
establishment and use of national and international 
foresight experts network that would lead to foresight 
projects at the organizational level. 

6. The authors believe that further analysis of the present 
data using advanced statistical methods, would lead to 
build an empirical model for foresight implementation in 
Saudi organizations that would help to achieve the national 
2030 vision. 
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