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Abstract 

The accelerating pace of technological change has fundamentally transformed organizational structures, work 

processes, and knowledge-related practices, making effective knowledge management a strategic necessity for 

institutional competitiveness and sustainability. This study aims to examine the impact of technological change on 

knowledge management within Alpha Pipe Company, with particular focus on the roles of knowledge management 

infrastructure and operational processes. The research adopts a descriptive-analytical approach supported by an 

empirical field study. Data were collected through a structured questionnaire distributed to a sample of 30 

employees. Statistical analysis was conducted using the Statistical Package for the Social Sciences (SPSS) to test the 

study hypotheses at a 5% significance level. Reliability and validity tests confirmed the robustness of the 

measurement instrument, with a Cronbach’s alpha coefficient of 0.821, indicating high internal consistency. The 

empirical findings reveal a statistically significant positive effect of technological change on knowledge management 

practices. The results further indicate that technological transformation contributes to strengthening knowledge 

infrastructure, improving knowledge acquisition, storage, sharing, and application processes, and enhancing 

organizational learning capabilities. Correlation analysis demonstrates strong internal consistency across the study 

dimensions, confirming the interdependence between technological innovation, organizational infrastructure, and 

knowledge processes. The study concludes that technological change plays a critical role in enhancing institutional 

knowledge capabilities and improving decision-making efficiency and innovation potential. It recommends that 

organizations invest in modern technological systems, develop digital competencies among employees, and create 

supportive organizational cultures that promote knowledge sharing and continuous learning. These measures are 

essential for maximizing the strategic value of knowledge and achieving sustainable competitive advantage in an 

increasingly digital business environment. 
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In recent decades, the world has witnessed rapid technological development that has brought fundamental 

transformations in various fields, especially in knowledge management methods within institutions. Artificial 

intelligence applications have contributed to facilitating the process of acquiring, storing, analyzing, and circulating 

knowledge in multiple ways. Accordingly, knowledge management has increasingly relied on technological tools that 

enhance innovation, improve decision-making processes, and support institutions’ competitive advantage. Based on 

the above, the importance of technological change emerges as a key factor influencing the development of knowledge 

management concepts and mechanisms, which calls for studying this impact to understand its opportunities, 

challenges, and implications for institutional performance. 

What is the impact of technological change on knowledge management at Alpha Pipe Company under study? 

Based on the above problem, the following questions are proposed: 

• Is there an effect of technological change on knowledge management at the 5% significance level? 

• Is there an effect of knowledge management infrastructure on knowledge management at the 5% significance 

level? 

• Is there an effect of knowledge management processes on knowledge management at the 5% significance level? 

Based on the above questions, the following hypotheses are proposed: 

• Is there an effect of technological change on knowledge management at the 5% significance level? 

• Is there an effect of knowledge management infrastructure on knowledge management at the 5% significance 

level? 

• Is there an effect of knowledge management processes on knowledge management at the 5% significance level? 

Study Objectives: 

• Identifying the effect of technological change on knowledge management. 

• Identifying the effect of knowledge management infrastructure on knowledge management. 

• Identifying the effect of knowledge management processes on knowledge management. 

Importance of the Study: 

Study Methodology: 

Through this axis, we will attempt to project the study in the field, as the Statistical Package for the Social Sciences 

(SPSS) program was used in the data entry process. This study was conducted on a sample of employees at the 

economic institution Alpha Pipe, where 30 questionnaires were distributed to collect the necessary data. 

Theoretical Framework: 

Concept of Technological Change: 

Technological change has been defined as the use of innovation or creativity outputs for the purpose of bringing 

about a partial or total change in the production process or the product, aiming to support competitiveness and thus 

continuous modification to achieve continuity and growth (Obaida, 2015–2016, p. 49). 

It has also been defined as the introduction of new working methods in the organization, simplification of procedures, 

speed in performance, focus on specialization in work and innovation rather than routine work (Maysaa, 2003, p. 

10). 

1. Objectives of Technological Change (Mohamed Q., 2013–2014, p. 130) 

Modifying the physical and chemical characteristics of material inputs and introducing new materials with the aim of: 

• Compensating for shortages in available materials due to declining quality and rising relative prices. 

• Reducing transportation costs. 

• Improving the properties of final products and reducing residual waste. 

Introducing changes in the design and size of equipment, production units, and factories with the aim of: 

• Improving certain technical performance indicators such as speed, accuracy, durability, safety, return, and repair 

and maintenance period. 

• Increasing productivity and achieving better balance between production stages. 

• Preparing and creating facilities to produce new products or modify existing ones. 

• Improving automatic control systems, such as computerizing production processes and coordinating between 

production stages. 

Designing continuous control processes and feedback systems in factories with the aim of: 

• Achieving more automated control operations. 

• Ensuring the lowest possible deviation from desired operating conditions or desired product characteristics. 

• Making rapid changes in production levels and product mix in response to changes in market requirements. 

Knowledge Management: 

Concept of Knowledge Management: 

It can be defined as “the optimal exploitation of information, experiences, and capabilities available within the 

institution and directing them toward achieving goals through diagnosing, generating, storing, sharing, and applying 

knowledge” (Faten, 2017, p. 19). 

It has also been defined as “identifying the data, information, and knowledge needed by the organization, acquiring 

them, analyzing, storing, retrieving, transferring, and making them available” (Faisal Moussa, 2017, p. 24). 
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Others see knowledge management as “finding creative ways to store the institution’s knowledge after acquiring it in 

order to benefit from it, share it, and transfer it to employees who need it to perform their work effectively and 

efficiently, using modern capabilities and information technology to the greatest possible extent” (Yasser, 2006, p. 

20). 

Objectives of Knowledge Management (Reem, 2013–2014, p. 43) 

1. Capturing knowledge from its sources, storing and maintaining it, and identifying core knowledge and how to 

obtain it. 

2. Creating an organizational environment that encourages every individual in the organization to share knowledge 

to raise others’ knowledge levels, build learning capabilities, spread a knowledge culture, stimulate competition by 

collecting smart ideas from the field of work and disseminating them appropriately. 

3. Aiming at creativity and purposeful design, adapting to environmental disturbances and complexities leading to 

self-organization and learning; thus creating value through planning, operational quality, managing and developing 

employees, and continuous evaluation of product and production quality. 

4. Seeking to create effective leadership capable of building and applying the knowledge management approach. 

Applied Framework: 

2.5 Cronbach’s Alpha Coefficient: 

Table No. (01): Results of Cronbach’s Alpha Test 

Study Axes Number of Items Reliability Value 

Study Axes 13 0.821 

Source: Prepared by the researcher based on SPSS outputs 

From the above table, we note that the Cronbach’s alpha coefficient reached 0.821, which is greater than 70%, 

indicating that the study instrument has high reliability. 

3.5 Construct Validity: 

Construct validity is one of the measures of instrument validity that assesses the extent to which the instrument 

achieves its objectives and shows the degree of correlation between each axis of the study and the total score of the 

questionnaire items. 

Internal Consistency of the Knowledge Management Infrastructure Dimension: 

Table No. (02): Internal Consistency Results of the Knowledge Management Infrastructure Items 

Dimension Item Correlation Coefficient SIG Note Status 

Technological Change 01 0.530 0.003 Significant Acceptable 

 02 0.530 0.003 Significant Acceptable 

 03 0.758 0.000 Significant Acceptable 

 04 0.777 0.000 Significant Acceptable 

 05 0.544 0.002 Significant Acceptable 

Source: Prepared by the researcher based on SPSS outputs 

The table shows Pearson correlation coefficients between the item and the knowledge management infrastructure 

dimension. The coefficients range between (0.530–0.777), significant at the 5% level, indicating a strong correlation 

between the items and their respective dimension. 

Internal Consistency of Knowledge Management Processes Dimension: 

Table No. (03): Internal Consistency Results of Knowledge Management Processes Items 

Dimension Item Correlation Coefficient SIG Note Status 

Knowledge Management Infrastructure 01 0.705 0.000 Significant Acceptable 

 02 0.808 0.000 Significant Acceptable 

 03 0.631 0.000 Significant Acceptable 

 04 0.708 0.000 Significant Acceptable 

Source: Prepared by the researcher based on SPSS outputs 

The coefficients range between (0.631–0.808), significant at the 5% level, indicating strong correlation with the 

respective dimension. 

Internal Consistency of the Response Dimension: 

Table No. (04): Internal Consistency Results of the Response Dimension Items 

Axis Item Correlation Coefficient SIG Note Status 

Knowledge Management Processes 01 0.615 0.000 Significant Acceptable 

 02 0.811 0.000 Significant Acceptable 

 03 0.743 0.000 Significant Acceptable 

 04 0.693 0.000 Significant Acceptable 

Source: Prepared by the researcher based on SPSS outputs 
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The coefficients are significant at the 5% level, indicating strong correlation between items and their dimension. 

Hypothesis Testing: 

First Main Hypothesis: 

Is there an effect of technological change on knowledge management at the 5% significance level? 

H0: There is no effect of technological change on knowledge management at the 5% significance level. 

 

H1: There is an effect of technological change on knowledge management at the 5% significance level. 

Table No. (12): Correlation Coefficient and Coefficient of Determination 

Model Correlation Coefficient Coefficient of Determination Std. Error 

1 0.554 0.307 0.37598 

The correlation coefficient is 0.554, indicating a moderate positive relationship between technological change and 

knowledge management. Technological change explains 30.7% of the variance in knowledge management. 

Table No. (13): ANOVA Results 

Model Sum of Squares df Mean Square F Sig 

Regression 1.755 1 1.755 12.418 0.001 

Residual 3.958 28 0.141   

Total 5.714 29    

The F value is 12.418 with a significance value of 0.001, which is less than 0.05, indicating a statistically significant 

relationship between technological change and knowledge management. 

Table No. (14): Simple Linear Regression Coefficients 

Model B Std. Error Beta T Sig 

Constant 2.124 0.498  4.266 0.000 

Knowledge Loyalty 0.461 0.131 0.554 3.524 0.001 

The regression coefficient for technological change is 0.461 and is statistically significant. Therefore, there is a 

statistically significant effect of technological change on knowledge management at the 5% significance level. 

If technological change increases by one unit, knowledge management increases by 0.461. 

Simple Linear Regression Equation: 

Y = 2.124 + 0.461X 

Y = Knowledge Management 

X = Technological Change 

Sub-Hypothesis: 

Is there an effect of technological change on knowledge management infrastructure at the 5% significance level? 

H0: There is no effect. 

H1: There is an effect. 

Table No. (15): Correlation and Determination Coefficients 

Model Correlation Coefficient Coefficient of Determination Std. Error 

1 0.553 0.306 0.51726 

The relationship is moderate and positive. 

Table No. (16): ANOVA Results 

Model Sum of Squares df Mean Square F Sig 

Regression 3.300 1 3.300 12.333 0.002 

Residual 7.492 28 0.268   

Total 10.792 29    

The F value is 12.333 with a significance value less than 0.05, indicating a statistically significant relationship. 

Table No. (17): Simple Linear Regression Coefficients 

Model B Std. Error Beta T Sig 

Constant 1.534 0.685  2.239 0.033 

Continuance Loyalty 0.633 0.180 0.553 3.512 0.002 

Source: Prepared by the student based on SPSS outputs. 

From the table, we find that the regression coefficient for the knowledge management infrastructure dimension from 

the second axis (knowledge management processes) is 0.633, which is statistically significant because the probability 

value is 0.002, less than the 5% significance level. The corresponding T-test value of 3.512 is greater than the tabular 

value. Therefore, it can be said that there is a statistically significant effect of technological change on the knowledge 

management infrastructure at the 5% significance level. The B coefficient indicates that if the level of technological 

change increases by one unit, the level of the knowledge management infrastructure increases by 0.633. The simple 
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linear regression model representing the relationship between technological change and the knowledge management 

infrastructure, for predicting future outcomes, is as follows: 

Simple Linear Regression Equation: 

Y₁ = 1.534 + 0.633X 

Y₁ = Knowledge Management Infrastructure 

X = Technological Change 

Sub-Hypothesis Two: 

Is there an effect of technological change on knowledge management processes at the 5% significance level? 

H0: There is no effect of technological change on knowledge management processes at the 5% significance level. 

H1: There is an effect of technological change on knowledge management processes at the 5% significance level. 

Table No. (18): Correlation Coefficient and Coefficient of Determination 

Model Correlation Coefficient Coefficient of Determination Std. Error 

1 0.465 0.216 0.48690 

Source: Prepared by the student based on SPSS outputs 

From the table, we note that the correlation coefficient equals 0.465, indicating a moderate positive relationship 

between technological change and knowledge management processes. Technological change explains 21.6% of the 

variance in knowledge management processes. 

Table No. (19): ANOVA Results for Sub-Hypothesis Two 

Model Sum of Squares df Mean Square F Sig 

Regression 1.829 1 1.829 7.713 0.010 

Residual 6.638 28 0.237   

Total 8.467 29    

Source: Prepared by the student based on SPSS outputs 

The F value is 7.713 with a probability value of 0.010, which is less than 0.05. Thus, there is a statistically significant 

relationship between technological change and knowledge management processes. 

Table No. (18): Simple Linear Regression Coefficients 

Model B Std. Error Beta T Sig 

Constant 2.110 0.645  3.272 0.003 

Continuance Loyalty 0.471 0.170 0.465 2.777 0.010 

Source: Prepared by the student based on SPSS outputs 

From the table, the regression coefficient for knowledge management processes from the second axis (knowledge 

management) is 0.471, which is statistically significant because the probability value 0.010 is less than the 5% 

significance level. The corresponding T-test value of 2.777 is greater than the tabular value. Therefore, it can be said 

that there is a statistically significant effect of technological change on knowledge management processes at the 5% 

significance level. The B coefficient indicates that if the level of technological change increases by one unit, the level 

of knowledge management processes increases by 0.471. The simple linear regression model representing the 

relationship between technological change and knowledge management processes, for predicting future outcomes, 

is as follows: 

Simple Linear Regression Equation: 

Y₁ = 2.110 + 0.471X 

Y₁ = Knowledge Management Processes 

X = Technological Change 

Study Results: 

(Not provided in the original text, so the heading is retained.) 
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