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Aabstract: The study aimed to examine the role of strategic foresight—specifically its dimensions
of strategic vision, strategic choice, environmental scanning, and integration capabilities—as an
independent variable in promoting sustainable innovation, represented by its dimensions of green
intellectual capital, green structural capital, and green relational capital as the dependent variable.
The research was conducted on a purposive sample of administrative leaders at Northern Technical
University. A descriptive-analytical approach was employed, where electronic questionnaires were
distributed among the study population, yielding 113 valid responses. Data analysis was performed
using SPSS software.

The findings revealed a strong alignment between the study model and established theoretical
frameworks. Statistical analysis demonstrated significant positive correlations between strategic
foresight and sustainable innovation at the overall institutional level. Moreover, strategic foresight
showed a direct and significant impact on enhancing sustainable innovation at the university,
indicating that higher availability of strategic foresight dimensions among administrative leaders
contributes substantially to the university’s ongoing success and competitiveness in the labor
market.
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1- Introduction

The world today is witnessing rapid and unprecedented transformations and changes in various
fields, which requires educational institutions to adopt new strategies and concepts that enable them
to keep pace with the environment of change. Strategic foresight is one of the most prominent of
these modern concepts, as it represents an effective tool to face future challenges and plan for them
with flexibility and innovation.

In this context, the increasing importance of sustainable innovation as an essential input to achieve
institutional excellence and ensure the continuity of the academic performance of universities, and
recent studies indicate that there is an integrated relationship between the ability to strategic foresight
and the level of sustainable innovation within organizations, which pushes towards highlighting this
relationship in academic contexts and analytical studies in this field.

This study aims to analyze the role of strategic foresight in promoting sustainable innovation by
monitoring and interpreting the opinions of a sample of administrative leaders at the Northern
Technical University, in the light of a set of theoretical frameworks and relevant modern models.
The study seeks to bridge a knowledge gap related to the extent to which academic leaders are aware
of the concepts of foresight, and the mechanisms of employing them to support sustainable
innovation paths.

The importance of this research lies in the fact that it contributes to developing a deeper
understanding of how to employ foresight tools within technical universities in higher education
environments, and provides practical recommendations that can contribute to building leadership
models that are more capable of innovation and responding to future changes.

The research included four sections, where the first section dealt with the methodological framework
of the study, and the second section explains the theoretical framework with its independent
variables (strategic foresight) and the dependent (sustainable innovation), while the third section
dealt with the practical framework and finally the fourth section dealt with a set of results and
recommendations.

2- Methodology

2.1 Problematic - This research focuses on identifying the obstacles and challenges facing
sustainable innovation and how strategic foresight can contribute to facing and overcoming these
challenges in a way that achieves the use of resources efficiently and reduces negative impact and
environmental preservation. In light of this, the questions of the study can be identified as follows:
1. What is the availability of the dimensions of strategic foresight, represented in the strategic vision,
strategic selection, environmental survey and integration capabilities at the university under study?
2. What is the availability of sustainable innovation dimensions represented in green intellectual
capital, green structural capital and green relational capital at the university under study?

3. Is there a significant correlation between strategic foresight and sustainable innovation in terms
of dimensions at the macro and micro levels?

4. Isthere a significant impact of strategic foresight on sustainable innovation in terms of dimensions
at the macro and micro levels?

2.2 Importance - This research focuses on demonstrating the importance of strategic foresight in
promoting sustainable innovation and its role in achieving sustainable development in a flexible and
innovative manner in line with future challenges and changes.

2-3 Obijectives - In light of the problem and its questions, this study seeks to achieve a number of
objectives that are mainly related to revealing the role of strategic foresight in promoting sustainable
innovation.

1. Identify the role of strategic foresight in promoting sustainable innovation in the field of study.
2. Detect the nature of the relationship and the effect between the variables and dimensions of the
study.

3. Knowing the extent of the university's awareness of the dimensions and variables of the study.

4. Provide recommendations to enhance strategic foresight and its role in supporting sustainable
innovation for the university Field of study .

2-4 Hypotheses — Formulation of hypotheses based on the correlation and impact between strategic
foresight and the promotion of sustainable innovation and be as follows.

1- Testing the main hypothesis: There is a statistically significant correlation and impact at a
significant level of (0.05) for strategic foresight on sustainable innovation.
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Sub-hypotheses:

1. Testing the first sub-hypothesis: There is a statistically significant correlation and effect at a
significant level of (0.05) for the strategic vision in promoting sustainable innovation.

2. Testing the second sub-hypothesis: There is a statistically significant correlation and effect at a
significant level (0.05) for strategic choice in promoting sustainable innovation.

3. Testing the third sub-hypothesis: There is a statistically significant correlation and effect at a
significant level of (0.05) for the environmental survey in promoting sustainable innovation.

4. Testing the fourth sub-hypothesis: There is a statistically significant correlation and effect at a
significant level of (0.05) for integration capabilities in promoting sustainable innovation.

2.5 Practical implications — There is a fundamental value of strategic foresight in supporting
sustainable innovations and promoting sustainable development through (developing curricula,
promoting environmental research, and supporting regional and global research collaboration).

2-6 Originality / Value - The importance of this research stems from vital topics aimed at
development, renewal and keeping pace with developments by adopting strategies and visions that
support environmental protection and promote sustainable development.

3- Theoretical framework of research

3.1 Strategic foresight

The concept of foresight, although often perceived as a recent development, actually stems from
longstanding strategic needs faced by organizations to anticipate and prepare for future challenges.
Organizations increasingly recognize the importance of proactively identifying potential risks and
opportunities to reduce uncertainties and foster innovation. ( Hammed & Al-Sae, 2022 : 2) and
(Tolan et al, 2021 : 5) note, foresight is the ability to anticipate and interpret future developments,
making it a crucial strategic capability for effective long-term planning. It involves focusing on key
variables, issuing informed decisions, and continuously monitoring the dynamic factors shaping
change.

Moreover, foresight enables organizations to identify potential impacts, catalyze appropriate
responses, and engage multiple stakeholders to create value by accessing critical resources ahead of
competitors (Schwarze, 2023: 14). (Iden et al, 2017: 8) further define foresight as a set of processes
that assist decision-makers in charting a company’s future course of action.

While the term and formal methods of foresight have historical roots dating back several decades,
the focused application of foresight in contemporary organizational and innovation management
remains a growing area of interest, especially amid today’s rapidly changing environments.

3.2 The importance of strategic foresight

The importance of strategic foresight in light of the rapidly evolving and dynamic world is
highlighted in that it draws a long-term future vision, as well as identifying the opportunities and
challenges faced by the organization in the contemporary environment to try to exploit what it sees
as an opportunity and counter what it sees as a challenge (Ali and Al-Hasnawi, 2021: 68) It also
helps to identify priorities and appropriate strategic options, select the best ones, and try to spread
and spread them among the organization's employees, which helps the organization to develop and
achieve excellence and creativity (Al-Moussawi, 2021: 5) (Nehme and Abdul Rahim, 2021: 234)
believes that strategic foresight enhances value through the ability to perceive, interpret and respond
to change and influence the parties associated with it, as well as contributing to organizational
education. At the macro level, we believe that strategic foresight provides many means and ways to
anticipate and deal with obstacles and challenges of civilization is closely related to the concept of
sustainable development and this will help organizations understand the bigger picture such as
cultural development and economic sustainability.

3 Dimensions of strategic foresight

The four dimensions (strategic vision, strategic selection, environmental monitoring, integration
capabilities) were selected for the study variable (strategic foresight) based on the following sources:
(Al hajahjeh & Al kshali, 2023 : 2071)(Hammed& Al-sae,2022 :3) Flaih & Chalab, 2022 :3156)
for several reasons, including (proximity to the field of study, novelty of sources, consensus of most
opinions on these four variables) and the following is an explanation of these dimensions.
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1. Strategic Vision: The vision of the organization is a key success factor for a clear direction
towards the future The vision must be defined at the beginning of each foresight process, but it must
remain adaptable and responsive and the results from the environment and internal preparation of
the organization must provide inputs to the vision and help strategic foresight in identifying these
inputs that are crucial to the vision Therefore,( Al-Hamdani & Al-Saray, 2022: 73) the process of
strategic foresight is permanent and therefore the vision may be modified according to the strategic
decisions taken as a result of the process List (Koivuniemi & Lauttamaki, 2024 :318 ) It is defined
as the desired future state that the organization and its manager hope to reach and is basically the
imaginary vision of the future situation that the organization wants to achieve (Al-Moussawi, 2021:
5), and supporting the creation of a strategic vision that takes into account and distinguishes between
what is desirable, what can happen and what can be done in theln an open and uncertain context
(Grove et al., 2023:10) As such, strategic foresight forms part of the strategic planning process, as
an organization's strategy inevitably depends on the vision that is determined based on the
knowledge gained from strategic foresight. While defining the organization's vision, it is important
to consider the organization's mission, performance and effectiveness. The focus is on the
interdependence between the future and the organization. Creating a shared vision for the company
is an essential element of the strategic foresight process. Baumgartner& Peter, 2022 :312)

2. Strategic choice: refers to those organizational capabilities that enable an organization to
systematically interpret the business environment and mobilize its limited resources to pursue an
ideal future, an environmental survey can produce a lot of new data. When new opportunities are
first identified, organizations need to collect and filter technological, market and competitive
information to see their impacts. The ability to make strategic choice is linked to a process of
systematic vision and specific media that help communicate long-term aspirations Creating
agreement on the vision of the Organization at all organizational levels. (8)Flaih & Chalab, 2022
:315)( Al-Hamdani & Al-Saray, 2022: 17)

With the increasing interest in the subject of the strategic choice and being the appropriate choice is
not an easy decision, it involves a lot of complex considerations, which led to the increasing interest
of writers and researchers in strategic management and has occupied great importance as one of the
areas of strategic management because it determines the current performance and what it wants to
reach in the future and the organization has options and alternatives to achieve its vision and goals
(Hammoud and Al-Atwi, 2022: 483) After identifying the appropriate strategic option that suits the
direction of the organization and works to protect and develop it among the available alternatives,
there are three stages of the strategic option:

= Develop and generate strategic options and alternatives.

= Evaluation of strategic alternatives.

= Choosing the right alternative (Al-Hasnawi, 2020 :67)

3. Environmental survey: The environmental survey reflects the scope of the survey being
conducted and the number of competitive areas to be covered, and the limited survey only covers
the immediate environment and value network of the organization, the density and quality of
information or data that can be determined through the survey, also depends on the size of formal
and informal network links developed by the organization that can alert the organization to sense
the warning signals.T for potential market opportunities, new information and new business models
Environmental survey may involve the use of network links to obtain information covering a time
period extending from the near to the long term, making it easier to identify market and technological
opportunities. (8)Flaih & Chalab, 2022 :315) The organization's environment must be closely
monitored to detect changes and monitor competitors within the industry, exchange with suppliers
and manufacturers is critical to understanding the direction the market is heading from a strategic
point of view. Organizations must be aware of trends occurring within and outside the industry
(Koivuniemi & Lauttamaki, 2024:318). It consists in collecting data and information and working
on analyzing them in order to reach emerging or potential factors.(Qahtan and Al-Humairi, 2022:
23) indicates that environmental survey is the extent to which an organization is able to study and
audit its internal and external environment to collect information from it and use that information as
early warning signs of impending environmental changes and then determine its future course of
action. The organization uses this tool to avoid strategic surprises and ensure the long-term
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sustainability of the organization (Al hajahjeh &Al kshali, 2023:2075) (Nama and Abdul Rahim,
2021: 33)

4. Integration capabilities: Integration capabilities have been defined as the efficiency enjoyed by
the organization in order to access all the resources available to it to combine those resources in
order to achieve the goals of the organization, and the organization works to unite these capabilities
to reach pioneering performance and excellence in organizational work to take advantage of the
energies possessed by employees in organizations and knowledge to produce innovation and
creativity and constitute the three main variables integration capabilities (leadership, coordination,
Knowledge Base) (Al-Hasnawi, 2020: 64) and that integration capabilities are the ability of the
organization to acquire, integrate and strategically deploy the resources available in organizations
in order to achieve the vision of senior management, and sees (Hammoud and Al-Atwi, 2022, 483).
It is the integration of the current situation with the situation in which the organization wishes to be
in resignation with a focus on strategic formulation.

4.Sustainable Innovation

Ideas about sustainable innovation emerged at the beginning of the twenty-first century, with the
advent of the Fourth Industrial Revolution, and as a result of rapid global changes in many fields
such as culture and technology (Aidaros and Arandas, 2024: 489), and as the ninth goal of the
sustainable development goals and one of the most important ingredients to achieve sustainable
competitive advantage, organizations must move towards creating a work environment in which a
culture of development prevails and encouragesCreative ideas to reach green solutions that enable
them to withstand these challenges (Muhammad and Muhammad, 2024: 1059), as high-tech
developed countries, including China, are working to create resource-saving means of production
that improve the environmental policy of countries (Babenko et al., 2020: 524)The global and local
trend has become towards finding new and innovative solutions aimed at achieving orange
production that focuses on adopting ideas New and advanced technology (Okasha, 2023: 1095), and
(Makhzenj, 2022 360:) innovation is a creative activity that contributes to the development of
products and marketing methods and their use to bring about societal change and the desired
economic and social transformation.

Based on the above, (Zogart and Ammar, 2021: 631) defined green innovation as the application or
adaptation of products, system, process or organization that takes into account the social,
environmental and economic dimension to achieve sustainability, and defined it (Pang et al., 2021:1)
as the main factor for institutions to achieve sustainable growth

Researchers see green innovation as an attempt to develop creative and new ideas and apply them
in every process, system or institution that serves natural capital, which includes (environment and
natural resources) in order to preserve the interests of future generations.

4.1 The importance of sustainable innovation

(Takalo & Tooranloo,2021:6) ( Morkovkin et al., 2020:3) have emphasized the importance of
sustainable innovation in achieving the following:

1- Green innovation contributes significantly to solving environmental issues.

2- The more business organizations strive to be environmentally friendly, the more creative they
will be in implementing green innovations.

3- Helps in improving the performance of organizations by developing programs that reduce costs
and reduce natural resources and thus reduce costs

4- Contributes to the development of intellectual capital within organizations and encourages new
and environmentally friendly ideas.

5- Itis applied in organizations seeking competitive advantages.

4.2 Dimensions of sustainable innovation

Wang & Juo,2021:3:) has clarified three basic dimensions, if any, in any organization or institution
that will achieve green innovation, as follows:

1- Green Intellectual Capital (GHC): refers to the knowledge, abilities and attitudes of employees
regarding environmental safety and sound management of environmental issues.

2. Green Structural Capital (GSC): refers to the organizational culture, corporate image, and
management capabilities of environmental management and development. In addition,

3- Green relational capital (GRC): It is critical to the environmental management of the
organization, as it refers to cooperation with external partners in the application of environmental
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strategies, organizational green culture, and other partnerships, so they can benefit from the
strategies of other companies. The following is an explanation of the dimensions:-

1. Green Intellectual Capital

(Zian et al., 2024 : 4) (Al Kethi & Rice, 2024:3) stated that the growing interest in social
responsibility and environmental sustainability prompted organizations to activate sustainability and
integrate it into their strategies and plans through the adoption of green human resource management
policies because of their important role in promoting green behavior in response to the requirements
of stakeholders.

1- The satisfaction of working individuals with the environment and their green behavior.

2- Green customer satisfaction and green performance of the organization.

He defined it (Warda & Al-Arabi, 2021: 10) and (Muhammad and Shia, 165:2024) as all the
intangible assets in the organization that are represented by the capabilities and knowledge expertise
aimed at solving environmental issues, and he also counted them (Bombiak,2022:3) as all the
knowledge and expertise that the organization employs in order to preserve the environment, as
explained by (Molina et al.,2021:3) and (Fawehinmi et al.,2020:3).) is the knowledge that an
organization can benefit from in an environmental context.

Based on the above, researchers define green intellectual capital as all the green ideas, values and
experiences that the organization possesses and employs in environmental issues.

2. Green Structural Capital (GSC)

The structural capital of the organization has acquired the character of green by linking it to the
environmental dimension, hence the term green structural capital (Hasnawi Wakeley, 2023: 557)
was launched which was defined by (ouakli & Ghida, 2022: 361) as organizational capacity and
commitment, knowledge management system, management philosophy, (Ahmed & Hawass ,2023:
36) organization culture, company image, patents, copyright, and trademark related to
environmental protection and green innovation in the company.

Based on the above, researchers define green structural capital as (all administrative assets related
to the organizational structure of the organization that adopts the environmental dimension and takes
into account environmental responsibility in its decisions, strategies and plans.

The importance of green structural capital (Nawangsari, 2022:154 and Tekala et al.,2024:4) pointed
out that green structural capital affects environmental sustainability significantly because it enables
organizations to implement environmentally friendly practices by adopting green environmental
management that works on continuous improvement and development to support green innovation
in terms of green technology in the use of resources to maintain Environment, thus improving
environmental performance, as companies with strong green structural capital enable them to
achieve better operational efficiencies and lower costs.

3. Green Relational Capital (GRC)

(ouakli & Ghida., 2022: 395) defined it as all the relationships between an organization and
stakeholders such as customer, suppliers, competitors, shareholders, and a strategic alliance.
Researchers therefore define green relational capital as all the relationships and good reputation of
an organization that gain the satisfaction of green stakeholders.
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5. Research Methodology
This study relies on the descriptive analytical approach, and aims in this approach to describe and
analyze the reality of problems and phenomena under specific criteria, with recommendations or
suggestions that will modify reality to reach what these phenomena should be.

5.1 Formulation of answers

The Likert pentameter was used to formulate the answers, allowing participants to choose how much
they agreed with paragraphs from five options, which are as follows:

Table No. (1) Likert scale to answer the paragraphs of questions

classification I strongly agree | Agree | neutral | | don't agree | Istrongly disagree
Grade 5 4 3 2 1

Source: Prepared by researchers based on the Likert scale.

5.2 Research population and sample

The study population is represented by all directors and heads of administrative units (deans,
assistant deans, and heads of departments) at the Northern Technical University, and table (2) shows
the distribution of the study population at this university:

Table (2) Distribution of Study Population

Northern Technical University

Dean 18
Associate Dean 36
Head of Department 80
Total 134

Source: Prepared by researchers in the light of the data published by the university.

Based on the data of the study population, the study sample was selected by a comprehensive
inventory method, and an electronic questionnaire was distributed to the members of the study
population and 113 answers were obtained, and Table (3) shows that:

Table (3) Details of the study sample and the number of forms distributed and retrieved

Northern Technical | Sample Number of answers | Valid questionnaires for | Ratio
University obtained analysis

Sample Answers 134 113 113 84.32%

Source: Prepared by researchers in the light of field study data.
Table (4) shows the demographic characteristics of the sample members:
Table (4)Demographic characteristics of respondents

Variable Categories Duplicate Percentage Total
Sex Male 103 91.15% 113
Female 10 8.85%
Lifetime Less than 30 years 12 10.62% 113
30-40 years old 42 37.17%
41-50 years old 38 33.63%
Older than 50 years 21 18.58%
Years of Experience | Less than 5 years 13 11.50% 113
5-10 years old 23 20.35%
10-15 years old 55 48.67%
More than 15 years 25 22.12%
Academic Master 16 14.16% 113
achievement Doctor 97 85.84%
Total 113 100% 113

Source: Prepared by researchers based on SPSS V.27 outputs.

The results of the analysis indicate that the majority of the sample members are males by 91.15%,
which reflects the reality of the distribution of administrative positions at the Northern Technical
University and the impact of social and cultural factors on women's participation in university
administration, but in terms of age groups, the largest percentage of participants are between the
ages of 30-50 years, where this group constitutes 70.8% of the sample, which indicates that
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administrative positions require accumulated experience and the time factor to acquire the necessary
leadership skills, and with regard to the number of years of experience, The results showed that most
of the sample members have experience ranging between10-15 years by 48.67%, which reflects the
importance of practical experience in making strategic decisions and enhancing the ability to deal
with administrative challenges, and the percentage of those with more than 15 years of experience
amounted to 22.12%, which indicates that a large segment of the sample has long experience that
supports their ability to adopt future directions in university administration, while in terms of
academic achievement, it was found that 85.84% of the sample hold a doctorate degree, which
reflects the high requirements for scientific qualification to occupy leadership positions at the
university, and indicates that administrative decisions are made by individuals with high scientific
competence. These results reflect that the studied sample consists of leaders with long experience
and high academic qualification, which may contribute to enhancing the university's ability to adopt
strategic foresight practices and achieve sustainable innovation, as leaders with experience and
higher qualifications are more aware of the importance of sustainable development and renewal
strategies.

5.3 Research tool

The questionnaire consisted of two main sections: the first related to the primary or demographic
data of the respondents (gender, age, years of experience, academic achievement), while the second
section of the questionnaire includes two axes, the first axis represents strategic foresight and
includes dimensions (strategic vision (5 items), strategic selection (5 paragraphs), environmental
survey (5 items), integration capabilities (5 paragraphs)) with a total of 20 items for the axis as a
whole, while the second axis represents Sustainable innovation includes dimensions (green
intellectual capital (5 items), green structural capital (5 paragraphs), green relational capital (5
paragraphs), environmental dimension (5 paragraphs)) with a total of 15 items for the axis as a
whole, thus the number of paragraphs of the questionnaire as a whole is 35 items.

5.4 Authenticity of the instrument

In order to ensure the authenticity of the tool, the researchers presented the questionnaire to a number
of specialized professors, and they studied the paragraphs of the questionnaire and made some
adjustments, and the researchers benefited from these observations in developing the initial form of
the questionnaire until it took the final form in which it was applied.

5.5 Tool stability

The researchers applied the tool stability tests by the Cronbach alpha test, which is a test conducted
by the (SPSS) program for statistical analysis, where this test measures the so-called consistency
between the paragraphs of the questionnaire, and it is preferable that the total consistency rate
between the paragraphs of the resolution exceeds (0.70) in order to achieve a reliable rate of
consistency (Sekaran & Bougie, 2016, 290).), and the results of the consistency test indicated a very
good percentage as all dimensions of the resolution achieved a percentage greater than (0.70), as
shown in Table (5):

Table (5) Internal consistency coefficient (Cronbach alpha) for resolution dimensions

Cronbach | Number of | Variable Cronbach | Number of | Variable
alpha paragraph alpha paragraph
value S value S
0.823 15 Sustainable Innovation | 0.842 20 Strategic
Foresight
0.713 5 Green Intellectual | 0.734 5 Strategic
Capital Vision
0.742 5 Green Structural | 0.761 5 Strategic
Capital Selection
0.717 5 Green Relational | 0.706 5 Environmen
Capital tal Survey
0.773 5 Integration
capabilities
0.859 35 All the resolution

Source: Prepared by researchers based on SPSS V.27 program outputs.
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This indicates that the resolution has a high degree of reliability and internal consistency, which
confirms that it can be relied upon to measure what it was designed for.

5.6 Statistical treatments

The program of the statistical analysis package for the social sciences (SPSS) was used to extract
the frequencies, percentages and arithmetic averages of the questionnaire questions, and the range
was divided between the highest degree and the lowest score of the questionnaire, which is (5-1 =
4) by the number of categories of the arithmetic mean distribution, with the aim of judging the value
of the arithmetic mean within five categories (very high, high, medium, low, very low), then the
estimates become as follows: Very low (1-1.80), low (1.81-2.60), medium (2.61-3.40), high (3.41-
4.20), very high (4.21-5).

Simple regression analysis tests were also used to test hypotheses.

6- Analysis of the results of the dimensions of the questionnaire

6-1 Analysis of the results of the dimensions of strategic foresight

The following is a detailed presentation of the dimensions of the strategic foresight and the
paragraphs that make up each dimension:

Table 6: Arithmetic mean and standard deviation of strategic foresight dimensions

Variable Number of | Arithmetic Standard Level Order
paragraphs mean deviation

Strategic Vision 5 3.58 0.99 High 4

Strategic Selection 5 3.61 1.05 High

Environmental Survey 5 3.72 1.00 High 1

Integration capabilities | 5 3.65 1.06 High 2

Strategic Foresight 20 3.64 1.02 High

Source: Prepared by researchers based on SPSS V.27 program outputs.
The results in Table (6) indicate that all dimensions of strategic foresight recorded high levels, with
arithmetic averages ranging from 3.58 to 3.72, reflecting the Northern Technical University's interest
in applying the concepts of strategic foresight and enhancing its ability to adapt to future changes.
The results showed that the environmental survey achieved the highest arithmetic average (3.72),
which indicates that the university pays great attention to analyzing the internal and external
environment to anticipate future changes and challenges, which enhances its ability to make strategic
decisions based on accurate information, while the integration capabilities came in second place
with an average of (3.65), which indicates that the university seeks to integrate various resources
and capabilities to support the strategic foresight process, with the possibility of developing more
mechanisms to ensure the integration of operations. Administrative and academic more effectively,
and the strategic choice came in third place with an average of (3.61), which reflects the university's
keenness to select the appropriate strategic alternatives, but this may require the development of
decision-making processes to ensure the maximum benefit from these choices, while the strategic
vision scored an average of (3.58), which is the lowest among the dimensions, which indicates a
clear strategic direction at the university, but more efforts may be required to enhance the clarity of
this vision for all concerned parties and ensure its compatibility With future variables. The strategic
foresight variable as a whole achieved a high level with an average of (3.64) and a standard deviation
of (1.02), which indicates that the university is making remarkable efforts in adopting a forward-
looking approach that supports sustainable innovation, but the disparity in levels between the
different dimensions indicates the need to enhance some aspects, such as clarity of strategic vision
and raising the efficiency of strategic selection processes.

6.2 Analysis of the results of the dimensions of sustainable innovation

The following is a detailed presentation of the dimensions of sustainable innovation and the
paragraphs that make up each dimension:

Table 7: Arithmetic mean and standard deviation of sustainable innovation dimension
Variable Number  of | Arithmetic Standard Level Order
paragraphs mean deviation
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Green Intellectual | 5 3.59 1.12 High 2
Capital

Green Structural Capital | 5 3.60 1.10 High 1
Green Relational Capital | 5 3.58 1.13 High 3
Sustainable Innovation 15 3.59 1.12 High

Source: Prepared by researchers based on SPSS V.27 program outputs.

The results in Table (7) indicate that all dimensions of sustainable innovation recorded high levels,
with arithmetic averages ranging from 3.58 to 3.60, reflecting the Northern Technical University's
interest in applying sustainable innovation strategies and promoting green practices in its academic
and administrative environment.

The results showed that green structural capital achieved the highest arithmetic average (3.60),
which indicates that the university pays great attention to the infrastructure that supports sustainable
innovation, such as administrative systems, advanced technology, and organizational structures that
facilitate achieving sustainability in various operations, while green intellectual capital came in
second place with an average of (3.59), which indicates that the university has qualified human
resources that support the adoption of sustainable practices, with the possibility of enhancing the
benefit of these creative minds from Through advanced training programs and incentives that
encourage green innovation, green relational capital came in third place with an average of (3.58),
reflecting the university's interest in building collaborative relationships with external parties such
as research institutions, companies and the community, but there is room to strengthen these
relationships through broader strategic partnerships that contribute to accelerating the adoption of
sustainable innovation practices.

The sustainable innovation variable as a whole achieved a high level with an average of (3.59) and
a standard deviation of (1.12), which indicates that the university is making great efforts in
promoting a culture of sustainability and innovation, but the convergence of arithmetic averages for
different dimensions indicates the need to adopt more specialized strategies to promote each
dimension independently, thus contributing to achieving sustainability in a more integrated manner.
6.3 Testing research hypotheses

1. Test the main hypothesis: There is a statistically significant significant effect at a significant
level of (0.05)for strategic foresight in promoting sustainable innovation.

Table (8) Analysis of the impact of strategic foresight in its dimensions on sustainable innovation

Dimensio | Depend | The Correla | Coefficie | value | value Sig | Signific
ns of the | ent value tion nt of | F Calcul ance
independe | variabl | of the | coeffici | determin | Calcul | atedt —
nt e margin | ent ation ated
variable al (R) (R? |

inclina

tion

coeffici

ent (B)
Strategic | Sustain | 0.534 | 0.68 0.462 143.27 | 9.677 0.0 | Moral
Vision able 1 01
Strategic | Innovat o511 | 0627 | 0.393 104.19 [ 7.944 | 0.0 | Moral
Selection | 'on 3 01
Environm 0.529 0.706 0.498 169.04 | 10.696 | 0.0 | Moral
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n 7 01
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Strategic 0.650 | 0.746 0.557 224.07 | 12.643 | 0.0 | Moral
Foresight 5 01

Source: Prepared by researchers based on SPSS V.27 program outputs.
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The results of the simple regression analysis indicate a strong significant impact of strategic foresight
in promoting sustainable innovation, as the marginal inclination coefficient reached (B) (0.65),
which means that each increase by one unit in strategic foresight leads to an increase of 0.65 in
sustainable innovation, which confirms the positive impact of this factor in promoting sustainable
innovation at the Technical University The results also showed that the correlation coefficient (R)
reached (0.746), which reflects a strong correlation between strategic foresight and sustainable
innovation, indicating that improvements in strategic foresight practices contribute significantly to
enhancing the level of sustainable innovation, while the coefficient of determination (R?) reached
(0.557), which means that strategic foresight explains 55.7% of the change. In addition, the
calculated value of (F) (224.075) and the calculated value of (t) (12.643) are statistically significant
at a significant level (Sig = 0.001), which is less than (0.05), which indicates the acceptance of the
hypothesis that states that there is a statistically significant moral impact at the level of (0.05) for
strategic foresight in promoting sustainable innovation, and based on these results, the hypothesis is
accepted, which indicates that strategic foresight has a positive and significant impact on sustainable
innovation, which enhances the importance of developing and applying more efficient forward-
looking strategies in educational institutions to ensure the sustainability of innovation.

Testing the first sub-hypothesis: There is a statistically significant significant effect at a
significant level (0.05) for the vision of the strategy in promoting sustainable innovation.

The results of the simple regression analysis indicate a strong significant impact of the strategic
vision in promoting sustainable innovation, as the marginal inclination coefficient reached (B)
(0.534), which means that each increase by one unit in the strategic vision leads to an increase of
(0.534) in sustainable innovation, which indicates the importance of clarity of the strategic vision in
supporting sustainable innovation within the university, and the results also showed that the
correlation coefficient (R) reached (0.68), which reflects a strong correlation between the strategic
vision and sustainable innovation, which indicates that improving the strategic vision within the
organization can enhance the level of sustainable innovation, while the coefficient of determination
(R?) was (0.462), which means that the strategic vision explains (46.2%) of the changes in
sustainable innovation, while the remaining percentage is attributed to other factors that may affect
innovation. Sustainable, in addition, the calculated value of (F) (143.271) and the calculated value
of (t) (9.677) are statistically significant at a significant level (Sig = 0.001), which is less than (0.05),
which indicates the acceptance of the sub-hypothesis that states that there is a statistically significant
significant impact at the level of (0.05) of the strategic vision in promoting sustainable innovation,
and based on these results, the hypothesis is accepted The first sub-section, which indicates that the
clarity and implementation of the strategic vision directly contribute to promoting sustainable
innovation, which reinforces the importance of developing and updating strategic visions within
educational institutions to support the innovation environment and achieve sustainability.

Testing the second sub-hypothesis: There is a statistically significant significant effect at a
significant level (0.05) for strategic choice in promoting sustainable innovation.

The results of the simple regression analysis indicate a strong significant impact of strategic selection
in promoting sustainable innovation, as the marginal inclination coefficient reached (B) (0.511),
which means that each increase by one unit in strategic selection leads to an increase of (0.511) in
sustainable innovation, which indicates the importance of making accurate strategic decisions in
promoting sustainable innovation practices within the university, and the results also showed that
the correlation coefficient (R) amounted to (0.627), which reflects a strong correlation between
strategic choice and sustainable innovation, indicating that improving the quality of strategic choices
contributes significantly to raising the level of sustainable innovation, while the coefficient of
determination (R2) was (0.393), which means that strategic selection explains (39.3%) of the changes
in sustainable innovation, while the remaining percentage is attributed to other factors may affect
sustainable innovation, in addition, the calculated value of (F) (104.193) and the calculated value (t)
(7.944) are statistically significant at the level of significance (Sig = 0.001), which is less than (0.05),
which indicates the acceptance of the sub-hypothesis that states that there is a statistically significant
significant effect at the level of (0.05) of strategic choice in promoting sustainable innovation, and
based on these The second sub-hypothesis is accepted, which indicates that the studied strategic
choices contribute to achieving sustainable innovation, which confirms the need to develop strategic
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decision-making processes within educational institutions to enhance the innovation environment
and ensure its sustainability.

Testing the third sub-hypothesis: There is a statistically significant significant effect at a
significant level (0.05) of the environmental survey in promoting sustainable innovation.

The results of the simple regression analysis indicate a strong significant impact of the
environmental survey in promoting sustainable innovation, as the marginal inclination coefficient
reached (B) (0.529), which means that each increase by one unit in the environmental survey leads
to an increase of (0.529) in sustainable innovation, which reflects the important role played by the
analysis of the internal and external environment in promoting sustainable innovation practices
within the university, and the results also showed that the correlation coefficient (R ) amounted to
(0.706), which reflects a strong correlation between the environmental survey and sustainable
innovation, indicating that improving environmental surveys will contribute significantly to
enhancing the level of sustainable innovation, while the coefficient of determination (R2) was
(0.498), which means that the environmental survey explains (49.8%) of the changes in sustainable
innovation, while the remaining percentage is attributed to other factors that may affect
innovationSustainable, in addition, the calculated value of (F) (169.04) and the calculated value of
(t) (10.696) are statistically significant at a significant level (Sig = 0.001), which is less than (0.05),
which indicates the acceptance of the sub-hypothesis that states that there is a statistically significant
significant effect at the level of (0.05) of the environmental survey in promoting sustainable
innovation, and based on these results, the sub-hypothesis is accepted Third, which indicates that
the studied environmental surveys directly contribute to achieving sustainable innovation, which
confirms the importance of developing and improving mechanisms for analyzing the internal and
external environment in educational institutions to ensure the sustainability of innovation and
promote adaptation to future changes.

Testing the fourth sub-hypothesis: There is a statistically significant significant effect at a
significant level (0.05) forintegration capabilities in promoting sustainable innovation.

The results of the simple regression analysis indicate a strong significant impact of integration
capabilities in promoting sustainable innovation, as the marginal inclination coefficient reached ()
(0.52), which means that each increase by one unit in integration capabilities leads to an increase of
(0.52) in sustainable innovation, which reflects the important role played by the integration of
resources and processes in supporting sustainable innovation strategies within the university, and
the results also showed that the correlation coefficient (R) amounted to (0.667), which reflects a
strong correlation between integration capabilities and sustainable innovation, indicating that
improving institutional integration processes will contribute significantly to enhancing the level of
sustainable innovation, while the coefficient of determination (R?) was (0.444), which means that
integration capabilities explain (44.4%) of changes in sustainable innovation, while the remaining
percentage is attributed to other factors that may affect innovationsustainable, in addition, the
calculated value of (F) (136.617) and the calculated value of (t) (9.32) are statistically significant at
a significant level (Sig = 0.001), which is less than (0.05), which indicates the acceptance of the sub-
hypothesis that states that there is a statistically significant significant effect at the level of (0.05) of
integration capabilities in promoting sustainable innovation, and based on these results, the sub-
hypothesis is accepted Fourth, which indicates that the studied institutional integration processes
contribute directly to achieving sustainable innovation, which confirms the importance of
developing and improving integration mechanisms within educational institutions to ensure the
sustainability of innovation and enhance effective coordination between resources and various
processes.

7. Conclusions and recommendations

7.1 Research Insights:

1. Environmental scanning emerged as the most emphasized dimension of strategic foresight,
indicating that the university prioritizes understanding both its internal capabilities and external
conditions as a foundation for future planning.
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2. Strategic vision received the lowest average rating among the foresight dimensions, suggesting a
need to enhance long-term direction-setting and shared organizational purpose across leadership
levels.

3. The study confirmed a statistically significant and substantial influence of strategic foresight on
sustainable innovation, highlighting foresight as a driver of long-term, innovation-based
competitiveness.

4. Among the components of sustainable innovation, green structural capital had the most notable
impact, underscoring the role of sustainable infrastructure and environmentally oriented
organizational resources in fostering innovation.

5. All dimensions of strategic foresight demonstrated a positive correlation with sustainable
innovation, reinforcing the critical role of proactive planning and anticipatory leadership in building
sustainable academic institutions.

6. Integration capabilities and strategic choice were also found to be influential, yet the results point
to the need for these elements to be further institutionalized and supported through structured
training and decision-making processes, particularly in complex or dynamic environments.

7.2 Suggestions for Future Research:

1. Future studies may explore strategies to strengthen the clarity and communication of strategic
vision, ensuring its effective alignment with sustainable innovation goals and institutional long-term
planning.

2. Research can examine methods to enhance environmental scanning mechanisms, enabling
organizations to better adapt to dynamic external changes and improve strategic responsiveness.

3. Further investigation is recommended into the balance between data-driven decision-making and
adaptive, intuition-based strategies, especially under conditions of high uncertainty or complexity.
4. Studies may assess the effectiveness of investments in green structural capital, including the
modernization of infrastructure and technological systems, in promoting institutional sustainability.
5. Future research could explore frameworks to build and leverage green intellectual capital,
focusing on continuous capacity development, knowledge sharing, and innovation in sustainability-
related fields.

6. There is a need for in-depth studies on the role of external partnerships and inter-institutional
collaboration in enhancing sustainable innovation through shared expertise and resources.

7. Research may address how institutional integration of human and technological resources
contributes to system-wide coordination and innovation capacity in higher education settings.

8. Longitudinal studies could measure the impact of strategic foresight over time, evaluating its
influence on sustainability outcomes and providing guidance for ongoing strategy refinement.
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