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TECHNOLOGICAL INNOVATION AND STRATEGIC BUSINESS GROWTH: A STUDY ACROSS DIVERSE INDUSTRIES
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1. [bookmark: _Toc180702693][bookmark: _Toc180704427]Introduction
[bookmark: _Toc180702694][bookmark: _Toc180704428]Background to the Research
The backdrop to this research project is the growing awareness of technological advancement as one of the key success factors that underpin strategic organisational development. In recent years, organisations have seen the need to embrace the use of technology in their day-to-day operations and in the delivery of their services with a view to achieving competitive advantage in the market and sustainable growth. The purpose of this research is to establish and model the relationships between technological advancement and strategic business development, with the goal of testing data from firms for strategic direction.
Previous studies have emphasised the changing face of society due to technological advancement. For instance, Ali et al. (2023) pointed out that firms implementing technological advancement realised tremendous gains in market share and profitability. Similarly, Sagar (2023, pp 51-60) determined technological innovation to have a significant and positive influence on long-term business sustainability. These results recognise the need for more research into how technological advancement can be effectively leveraged to foster growth in business ventures and organisations irrespective of the industry.
[bookmark: _Toc180702695][bookmark: _Toc180704429]Research Aims
1. To identify the general effects of technological advancements on strategic business development in various industries.
2.  To categorize the key technological innovations that offer massive growth to the business.
3. To explore the effects of technological advancements on improving competitive advantage and market positioning.
4. To examine the impact of technological innovation on various aspects of business performance.
[bookmark: _Toc180702696][bookmark: _Toc180704430]Research Objectives
1. To analyse the current literature in order to determine the greatest advancements that could be defined as technologies in diverse sectors.
2. To develop hypotheses on technological advancement and strategic business development.
3. To identify the distinct technological factors that engender market expansion and revenue generation.
4. To provide practical guidance on how technological innovation can be used to gain a strategic advantage over competitors, as well as other business and policy-relevant advice.
[bookmark: _Toc180702697][bookmark: _Toc180704431]Contributions
This research will build on existing literature by examining the link between technological advancement and strategic corporate development. By incorporating prior research and conducting a survey study, we will provide the necessary knowledge for strategic management. CEOs will be informed of the various innovations that propel business success and, more importantly, how to adopt them. Policymakers will appreciate the need to provide support for technological advancement in order to drive economic growth and competitive advantage. This is expected to contribute to the improvement of theory and practice, as well as scholarly and pragmatic approaches.
[bookmark: _Toc180702698][bookmark: _Toc180704432]Literature Review
Technology is a major determinant of strategic business change, defining economic value in terms of performance, impact, and gain. According to Hutton, Demir and Eldridge, (2021, p.102288); Belitski et al. (2023, p.101461); Sutrisno et al. (2023), IT plays the key enabling role in innovation and entrepreneurship due to its impact on the speed of product development, refining of operations, and increased market access. This makes it even more relevant to research on how technology advancement can be more strategically applied to propel business performance across various industry domains.
Strategic business development means a long-term change and enhancement of a company’s position, sales, and operating results in a particular market. According to Yang and Gu, (2021, p.1320); Zou (2024), technological progress for the industry pulls the strategic business development through optimisation, which in the long run improves productivity and competitiveness. The methodologies that are useful regarding this relationship are the resource-based view (RBV) and the dynamic capabilities framework. According to Baia, Ferreira and Rodrigues (2020, pp 249-262) it is argued that firms can achieve the competitive advantage through dedicated resources and capabilities that the firm has, such as technology. As a result, the Dynamic Capabilities Framework emphasises how a firm can coordinate, acquire, and learn new resources and capabilities at discrete intervals in order to achieve enhanced performance in transient environments.
Some of the research has brought out the fact that technological advancement can be a bearer of change. For instance, analysing the case of the COVID-19 crisis, Edeh, Obodoechi and Ramos-Hidalgo, (2020, p.120167); Ali et al. (2023) illustrated that firms implementing investment in innovative technologies have achieved major enhancements to their market share and profitability. In the same way, Anis Omri, (2020); Sagar (2023) established that technological innovation has a positive impact on long-term sustainable business performance. In this article, Lee et al. (2019) analyses how emerging technologies such as artificial intelligence (AI) influence the business model according to new developments made in business and technology. Therefore, these results confirm the need to continue investigating the role of technology management to support business value creation initiatives spanned across various industries. 
Sutrisno et al. (2023) underscore the importance of IT in contributing to innovation and business development. However, further research is needed to understand the strategies that firms can implement to integrate IT and organisational strategies for growth. According to Lee et al. (2019, p. 44); Mateo and Redchuk, (2021, pp.54-60), AI plays a significant role in revolutionising business models by assisting businesses in establishing new business models and enhancing their competitive advantages. However, more studies are required to explain how AI influences business model innovation and what potential consequences it may entail for long-term firm performance.
Zou (2024, p 150-167) offers a conceptual model that explains the roles of technological innovation in industrial upgrading. This research focuses on sector-related analysis, leaving a dearth of knowledge regarding the impact of technological advancements on specific industries. Future research should also examine how certain industries can effectively integrate technological advancements. In a review conducted by Ali et al. (2023), technology was identified to play a major role in shaping marketing since it enhances the marketing strategies and also boosts organisational performance. Yet, the existing literature does not pay sufficient attention to the issues of sustainability and ethicality of technological advancement (Guo et al., 2022); NYCYK, 2023). Further studies must be conducted on how companies can create sustainable innovations that generate value for business and society in a sustainable manner.
IT is widely supported in enterprises, particularly in growth-focused entrepreneurial firms. Syed, Blome and Papadopoulos, (2019, p.678); Sutrisno et al. (2023, pp. 586–597) categorises IT enhancements as meeting the needs of accelerating product development, enhancing operational productivity, and expanding market reach. This research has shown that IT is favourable to firms’ innovation and entrepreneurial growth but fosters the call for more empirical investigations to determine how firms can use IT in supporting their strategic development and growth for sustainability. This highlighted integration holds significant relevance in addressing market competitiveness and ensuring the stability of business ventures.
Another disruptive innovation is that AI has the capability of changing business models and offering direction for business advancement. Lee et al. (2019) delve into the use of AI to develop innovative business models and bolster companies' existing competitive advantages. According to Naz et al. (2023), AI is capable of repositioning traditional business strategies and thereby enabling firms to optimise their performance. However, these studies should be supplemented with additional studies that would comprehensively analyse all the crucial factors explaining the effect of AI on business intelligence (BI) and business model innovation and indicate the impact of the phenomenon in the long term on the performance of the enterprise.
Technological innovation is also used to support the industrial upgrading mechanism and contribute to strategic business growth. Pansera and Fressoli, (2021, pp.380-404); Zou (2024, p.165) presents an analytical framework that situates technological innovation in the process of industrial upgrading and strategic business growth in relation to productivity and competitiveness. Bresciani et al. (2021, p.205); Guo et al. (2022, p.100188), emphasise the importance of embracing technological innovations as a key factor in boosting production, reducing costs, and boosting competitiveness, all of which contribute to the sustainability of businesses in the future. However, there is a lack of knowledge on how various technologies are affecting different sectors, and this research should be conducted to examine how different industries can adapt technological innovations for their specific needs.
An important area of research in marketing focuses on the changes caused by technological innovation. According to Lin et al. (2020, pp.61–71); Ali et al. (2023) the adoption of technological innovation significantly changes the marketing landscape by enhancing customer interaction and improving organizational performance. It reveals the role played by technology in optimizing marketing concepts and entrepreneurship for business development. However, technological innovation and its sustainability or ethical dimensions receive little attention in literature, and future research should focus on how firms can innovate sustainably with respect to people, the planet, and profit.
[bookmark: _Toc180702699][bookmark: _Toc180704433]Methodology
[bookmark: _Toc180702700][bookmark: _Toc180704434]Research Design
This study's methodology is intentionally designed to ensure that it is appropriate for providing a broad and rigorous answer to the research questions and its hypotheses. A quantitative survey method will be used to gather data from firms in different industries. The reason for selecting this method is because it collects a lot of data in a short time, and the obtained data is best suited for statistical analysis for testing hypotheses.
The survey will be conducted among important firms in European and Southeast Asian countries that are considered to have developed and dynamic business environments, as well as high levels of technology implementation. The target participants in the study are the senior management team, innovation executives, and strategic planners, who will have intimate insights into the firms' innovation profiles and growth strategies.
The decision to adopt a quantitative research approach is informed by its neutrality and the potential to apply statistical analysis methods to the collected data. This approach enables one to determine the relationship between different variables and arrive at conclusions that apply to the whole population. Furthermore, the survey approach also helps to obtain standard data from respondents that can be compared with other firms and industrial relations.
[bookmark: _Toc180702701][bookmark: _Toc180704435]Concepts and Hypotheses
The study focusses on two primary concepts: product advancement, especially through technologies, and other areas of the business model. Technological innovation entails introducing new technologies, structures, and goods to a firm’s value that helps to achieve a competitive edge (Obeidat et al., 2021, pp. 1331–1344). The idea of innovation contains several aspects that include new product development, new processes, and technology implementation.
Strategic business growth is generally the tangible efforts that a firm makes to increase its market coverage, sales, and productivity through strategic management (Fuertes et al., 2020, p. 6253013). It comprises assessable qualitative or quantitative measures of commercial expansion, such as profits, market share, and customer satisfaction indices.
The null hypothesis (H0) is that technological innovation has a positive influence on strategic business growth. This hypothesis is consistent with prior literature, where firms that are technology-intensive are expected to experience higher growth rates because of enhanced efficiency, product differentiation, and market development. 
Additional hypotheses are formulated to explore the nuances of this relationship: 
• H1: Technological innovation on strategic business growth is mediated by the industry sector of the firm. As a result, the current hypothesis implies that the impact of technological advancement differs from one industry to another due to market forces, among other things. 
• H2: According to the firm's innovation culture, technological innovation translates into strategic business growth. This hypothesis attempts to assert that a given firm's corporate climate and perceptions in relation to innovation are key determinants of how technological change is harnessed to deliver firm growth.
[bookmark: _Toc180702702][bookmark: _Toc180704436]Measurement Scales
To measure the constructs of technological innovation and strategic business growth, reliable and validated scales from empirical studies will be utilised. These scales will be adapted to fit the specific context of this study. For technological innovation, items may include measures of research and development investment, the number of new products developed, and the adoption of cutting-edge technologies. For strategic business growth, items might include revenue growth, market share expansion, and profitability.
The selected scales will be evaluated for their reliability using Cronbach’s alpha, ensuring that they meet the acceptable threshold (typically α > 0.70). This step is crucial to ensuring the consistency and dependability of the measurement instruments.
3.3.1. [bookmark: _Toc180702703][bookmark: _Toc180704437]Instrument Validation
The questionnaire will undergo several processes in order to validate the survey instrument that was developed to measure the specified variables. Accurate and conclusive survey items will be developed through the following process. The measure of face validity will be as follows: Asking a small sample of the target population a set of questions to know what kinds of questions they are answering. Further, academic and professional feedback will be retrieved from the scholars and practitioners in the area of technology management and the strategic management of innovation.
A pilot test will be administered through a simple survey to participants. The sampling technique here will be either convenience or snowball sampling. The pilot test in this case, thus, will let out problems with the survey design format, faulty questions that are hard to understand, or technical glitches that could have been made before starting the actual data collection process. Reliability testing will be conducted using Cronbach’s alpha to ensure consistency, and construct validity will be assessed through factor analysis to confirm the alignment of survey items with theoretical constructs. 
[bookmark: _Toc180702704][bookmark: _Toc180704438]Data Analysis
The information collected will be analysed by descriptive statistics and inferential statistics. Descriptive statistics on the respondent profile, such as age, business experience, level of education, and characteristics of the employing firms, will also be provided. This information will also aid in determining the characteristics of the sample, enabling an estimate of the general population.
The confirmation of the set hypotheses concerning the technological innovation as well as the level of strategic business growth will employ inferential statistics for their correlation. It is against this backdrop that some of the measures that will be used to measure the effect of technological innovation on business growth will be regression analysis and structural equation modelling mediation method. These methods will also help anchor the reliability of the measurement instruments that will be used in the study's internal and external validity. 
[bookmark: _Toc180702705][bookmark: _Toc180704439]Sampling Method
To enhance generality, stratified random sampling will be used to ensure that the participants are drawn from different fields. This involves developing subgroups or niches within the industry and then taking a random sample of any industry's population. This method is employed to enhance the generalisability and ensure the population variation in firms across Europe and Southeast Asia.
In this case, the study requires a sample from various industries; therefore, stratified random sampling will be suitable to ensure that the study's results accurately reflect the impact of various technological innovations on strategic business development. It will provide a more profound insight into the phenomenon and produce knowledge in the field of strategic management.
The approach employed in this research offers a good platform for evaluating how advancement in technology influences strategic business development processes. The proposed study adopts a quantitative survey technique with the aim of coming up with significant findings that would be used in strategic management practices as well as in the body of knowledge. Applying a stratified random sampling method makes the results more general since it gives a cross-sectional estimate of the relationship between technological advancement in a given business and its growth across several industries. 
[bookmark: _Toc180702706][bookmark: _Toc180704440]Descriptive Analysis
This report presents an analysis based on a survey conducted with 34 respondents. It covers respondent profile and six key sections, innovation technology, strategy, consumer behaviour, employee behaviour, firm’s behaviour and culture.
[bookmark: _Toc180702707][bookmark: _Toc180704441]Respondent Profile
	Industry
	Frequency
	Valid Percent
	Cumulative Percent

	Agriculture
	2
	5.9
	5.9

	Construction and Real Estate
	1
	2.9
	8.8

	Education
	3
	8.8
	17.6

	Energy
	1
	2.9
	20.6

	Finance & Banking
	13
	38.2
	58.8

	Food and Beverage
	1
	2.9
	61.8

	Healthcare
	2
	5.9
	67.6

	Manufacturing
	2
	5.9
	73.5

	Media and Entertainment
	1
	2.9
	76.5

	Non-Profit
	1
	2.9
	79.4

	Technology
	3
	8.8
	88.2

	Telecommunication
	1
	2.9
	91.2

	Transport and Logistics
	3
	8.8
	100

	Total
	34
	100
	 


The Finance & Banking industry holds the largest share, 38.2%, indicating a significant representation from this sector. Industries like Education, Technology, and Transport and Logistics are moderately represented, each accounting 8.8%. Agriculture, Healthcare, Manufacturing, both have 5.9%. Construction and Real Estate, Energy Non-Profit, Food and Beverage, Media and Entertainment, and Telecommunication are least represented with 2.9%.
	Age Group
	Frequency
	Valid Percent
	Cumulative Percent

	20-30
	4
	11.8
	11.8

	31-40
	6
	17.6
	29.4

	41-50
	16
	47.1
	76.5

	51-60
	6
	17.6
	94.1

	61-70
	2
	5.9
	100

	Total
	34
	100
	 


The age group 41-50 has the highest number of respondents 47.1%, followed by 31-40 and 51-60 each with 17.6%. The 20-30 age group accounts for 11.8%, indicating fewer younger participants. The 61-70 age group represents a smaller segment, with 5.9%.
	Education Level
	Frequency
	Valid Percent
	Cumulative Percent

	High School
	2
	5.9
	5.9

	Masters
	16
	47.1
	52.9

	PhD/DBA
	3
	8.8
	61.8

	Undergraduate
	13
	38.2
	100

	Total
	34
	100
	 


The majority of respondents hold a Master’s degree with 47.1%, followed by Undergraduate degrees with 38.2%. A smaller proportion holds a PhD/DBA (8.8%), while High School education accounts for the smallest group with 5.9%.
	Position
	Frequency
	Valid Percent
	Cumulative Percent

	Frontline Staff
	2
	5.9
	5.9

	Middle Management
	6
	17.6
	23.5

	Senior Management
	9
	26.5
	50

	Subject Matter Expert
	4
	11.8
	61.8

	Top Management
	13
	38.2
	100

	Total
	34
	100
	 


The most represented group is Top Management, with 38.2%, suggesting a high proportion of decision-makers in the sample. Senior Management follows with 26.5%, indicating that a substantial portion of the sample holds leadership roles. Middle Management has 17.6%, while Subject Matter Experts and Frontline Staff represent smaller groups with 11.8% and 5.9%, respectively.
	Role
	Frequency
	Valid Percent
	Cumulative Percent

	Business Development
	3
	8.8
	8.8

	Business Manager
	1
	2.9
	11.8

	Customer Experience
	2
	5.9
	17.6

	Data
	2
	5.9
	23.5

	Finance
	6
	17.6
	41.2

	Human Resources
	3
	8.8
	50

	Innovation Executive
	5
	14.7
	64.7

	Product Management
	3
	8.8
	73.5

	Research and Development
	3
	8.8
	82.4

	Strategy
	2
	5.9
	88.2

	Technology
	3
	8.8
	97.1

	Transformation
	1
	2.9
	100

	Total
	34
	100
	 


Finance roles are the most represented with 17.6%, indicating a strong financial focus within the sample. Innovation Executive roles follow closely with 14.7%, highlighting an emphasis on innovation management within the sample. Smaller groups each with 8.8%, indicating a diverse range of roles but with lower representation, represent all other roles such as Business Development, Product Management, Human Resources, Research and Development, and Technology.
[bookmark: _Toc180702708][bookmark: _Toc180704442]Section 1: Innovation Technology
1. Rate the extent to which the firm invests in research and development activities
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	3
	8.8
	8.8

	2
	6
	17.6
	26.4

	3
	3
	8.8
	35.2

	4
	10
	29.4
	64.6

	5
	12
	35.3
	100

	Total
	34
	100
	 


Most firms invest heavily in research and development, with 64.7% rating their investment at 4 or higher on a 5-point scale. This demonstrates a strong commitment to innovation across the board.
2. How many new products has your firm developed in the past year?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	>7
	12
	35.3
	35.3

	1
	3
	8.8
	44.1

	2
	6
	17.6
	61.8

	3
	3
	8.8
	70.6

	4
	3
	8.8
	79.4

	5
	1
	2.9
	82.4

	6
	4
	11.8
	94.1

	7
	2
	5.9
	100

	Total
	34
	100
	 


A substantial portion of firms, 35.3% developed more than 7 new products in the past year, reflecting high innovation activity. However, there is a wide range of product development across firms, with some firms producing fewer new products.
3. Rate the effectiveness of your firm’s technological innovations in improving operational efficiency
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	1
	2.9
	2.9

	2
	3
	8.8
	11.8

	3
	11
	32.4
	44.1

	4
	11
	32.4
	76.5

	5
	8
	23.5
	100

	Total
	34
	100
	 


Over half of the firms, 55.9% rate the effectiveness of their technological innovations in improving operational efficiency as high (4 or 5), suggesting a general confidence in the impact of these innovations.
4. How often does your firm assess the effectiveness of its innovation technologies?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	1
	2.9
	2.9

	2
	7
	20.6
	23.5

	3
	6
	17.6
	41.2

	4
	12
	35.3
	76.5

	5
	8
	23.5
	100

	Total
	34
	100
	 


Firms tend to assess the effectiveness of their innovation technologies regularly, with 58.8% rating the frequency of assessment as high. This indicates that most firms are actively evaluating their innovation strategies.
[bookmark: _Toc180702709][bookmark: _Toc180704443]Section 2: Strategy
5. Rate the alignment of your firm’s innovation strategy with its overall business strategy.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	2
	5.9
	5.9

	2
	4
	11.8
	17.6

	3
	6
	17.6
	35.3

	4
	14
	41.2
	76.5

	5
	8
	23.5
	100

	Total
	34
	100
	 


A total of 64.7% of respondents rated the alignment at levels 4 or 5, indicating a strong perception of alignment between the firm’s innovation strategy and overall business strategy.
6. Rate the alignment of your firm’s innovation strategy with its overall business strategy.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	11-15%
	5
	14.7
	14.7

	16-20%
	6
	17.6
	32.4

	2-5%
	11
	32.4
	64.7

	6-10%
	4
	11.8
	76.5

	Less than 1%
	3
	8.8
	85.3

	More than 20%
	4
	11.8
	97.1

	None
	1
	2.9
	100

	Total
	34
	100
	 


A significant portion of firms (32.4%) reinvest 2-5% of their revenue into innovation, indicating a moderate commitment to innovation activities.
7. Rate the importance of technological innovation in your firm’s strategic planning.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	2
	3
	8.8
	8.8

	3
	7
	20.6
	29.4

	4
	12
	35.3
	64.7

	5
	12
	35.3
	100

	Total
	34
	100
	 


70.6% of respondents rated the importance of technological innovation at levels 4 or 5, emphasizing its critical role in strategic planning.
8. Rate the frequency with which your firm adjusts its innovation strategy based on market changes.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	2
	4
	11.8
	11.8

	3
	7
	20.6
	32.4

	4
	17
	50
	82.4

	5
	6
	17.6
	100

	Total
	34
	100
	 


67.6% of respondents rated the frequency of adjustments at levels 4 or 5, indicating a proactive approach to adapting innovation strategies based on market dynamics.
[bookmark: _Toc180702710][bookmark: _Toc180704444]Section 3: Consumer Behaviour
9. Rate the impact of your firm’s technological innovations on customer satisfaction.

	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	3
	8.8
	8.8

	2
	1
	2.9
	11.8

	3
	7
	20.6
	32.4

	4
	12
	35.3
	67.6

	5
	11
	32.4
	100

	Total
	34
	100
	 


A total of 67.7% rated the impact as 4 or 5, indicating a strong positive influence on customer satisfaction.
10. How many new customers have your firm acquired due to recent technological innovations?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	None
	3
	8.8
	100

	<100
	8
	23.5
	23.5

	101-1000
	9
	26.5
	91.2

	1001-10000
	8
	23.5
	64.7

	10001-1 Million
	4
	11.8
	41.2

	>1 Million
	2
	5.9
	29.4

	Total
	34
	100
	 


The most frequent acquisition range was 101-1000 customers, suggesting moderate success in attracting new customers through technological innovations.
11. Rate the frequency with which your firm collects customer feedback on new technologies.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	2
	5.9
	5.9

	2
	10
	29.4
	35.3

	3
	6
	17.6
	52.9

	4
	9
	26.5
	79.4

	5
	7
	20.6
	100

	Total
	34
	100
	 


While 47.1% indicated moderate to high frequency (4 or 5), the data reflects a need for improved practices in gathering customer feedback.
12. How often does your firm incorporate customer feedback into technological innovations?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	3
	8.8
	8.8

	2
	5
	14.7
	23.5

	3
	8
	23.5
	47.1

	4
	7
	20.6
	67.6

	5
	11
	32.4
	100

	Total
	34
	100
	 


A total of 53.0% rated the incorporation frequency at 4 or 5, indicating that many firms actively integrate customer feedback into their innovations. This suggests a strong commitment to aligning technological advancements with customer needs, although there remains an opportunity for improvement in the consistency of this practice.
[bookmark: _Toc180702711][bookmark: _Toc180704445]Section 4: Employee Behaviour
13. Rate the level of employee engagement in innovation activities.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	2
	5.9
	5.9

	2
	4
	11.8
	17.6

	3
	9
	26.5
	44.1

	4
	12
	35.3
	79.4

	5
	7
	20.6
	100

	Total
	34
	100
	 


Employee engagement in innovation activities is rated moderately high; 55.9% rated engagement at 4 or 5, suggesting a positive attitude toward employee involvement in innovation.
14. How many training sessions on innovation has your firm conducted in the past year?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	< 10
	14
	41.2
	41.2

	11-20
	6
	17.6
	70.6

	21-30
	1
	2.9
	73.5

	31-40
	5
	14.7
	88.2

	41-50
	2
	5.9
	94.1

	51-60
	2
	5.9
	100

	> 60
	4
	11.8
	52.9

	Total
	34
	100
	 


The majority of firms conducted fewer than 10 training sessions; 41.2% indicating a need for more frequent innovation training sessions to enhance employee capabilities. 
15. Rate the effectiveness of your firm’s innovation training programs.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	4
	11.8
	11.8

	2
	5
	14.7
	26.5

	3
	9
	26.5
	52.9

	4
	10
	29.4
	82.4

	5
	6
	17.6
	100

	Total
	34
	100
	 


The majority of firms, 29.4% gave their innovation programs a score of 4, suggesting a generally positive view of effectiveness. Only 11.8% gave it a low rating of 1.
16. How often are employees recognised or rewarded for their contributions to innovation activities?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	2
	5.9
	5.9

	2
	7
	20.6
	26.5

	3
	9
	26.5
	52.9

	4
	7
	20.6
	73.5

	5
	9
	26.5
	100

	Total
	34
	100
	 


Recognition for contributions to innovation is perceived as inconsistent; 47.1% rated recognition at 4 or 5 as shown in the table. Enhancing recognition programs could further motivate employee innovation.
[bookmark: _Toc180702712][bookmark: _Toc180704446]Section 5: Firm Behaviour
17. Rate the extent to which your firm encourages risk-taking in innovation.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	4
	11.8
	11.8

	2
	7
	20.6
	32.4

	3
	7
	20.6
	52.9

	4
	8
	23.5
	76.5

	5
	8
	23.5
	100

	Total
	34
	100
	 


Firms show a mixed approach to encouraging risk-taking in innovation, with 47.0% rated risk-taking encouragement at 4 or 5, indicating a fair level of support for innovation risks.
18. What is the average time taken by your firm to bring a new product from concept to market? (in months)
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	1
	2.9
	2.9

	2
	4
	11.8
	14.7

	3
	2
	5.9
	20.6

	4
	4
	11.8
	32.4

	6
	6
	17.7
	50.1

	7
	1
	2.9
	53

	8
	1
	2.9
	55.9

	9
	1
	2.9
	58.8

	11
	2
	5.9
	64.7

	>12
	12
	35.3
	100

	Total
	34
	100
	 


Many firms take over a year to bring new products to market with 35.3% rated above 12 months. The majority of firms experience lengthy development cycles, suggesting a potential area for efficiency improvement.
19. Rate the level of collaboration between different departments in your firm on innovation projects.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	2
	5.9
	5.9

	2
	4
	11.8
	17.6

	3
	10
	29.4
	47.1

	4
	11
	32.4
	79.4

	5
	7
	20.6
	100

	Total
	34
	100
	 


Collaboration levels are moderately rated, with 53% rated collaboration positively; enhancing inter-departmental teamwork could strengthen innovation efforts.
20. How frequently does your firm evaluate the success of its innovation projects after launch?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	3
	8.8
	8.8

	2
	5
	14.7
	23.5

	3
	8
	23.5
	47.1

	4
	11
	32.4
	79.4

	5
	7
	20.6
	100

	Total
	34
	100
	 


Evaluation of Innovation Project success occurs regularly but not uniformly. A total of 53% rated evaluation frequency at 4 or 5, indicating that while evaluations are conducted, there is room for improvement in consistency.
[bookmark: _Toc180702713][bookmark: _Toc180704447]Section 6: Culture
21. Rate the openness of your firm’s culture to new ideas and innovations.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	2
	5.9
	5.9

	2
	3
	8.8
	14.7

	3
	4
	11.8
	26.5

	4
	14
	41.2
	67.6

	5
	11
	32.4
	100

	Total
	34
	100
	 


The firm demonstrates a relatively open culture towards new ideas. 73.6% rated openness at 4 or 5, indicating a strong cultural acceptance of innovation.
22. How many cross-functional teams does your firm have working on innovation projects?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	0-5
	14
	41.2
	58.8

	6-10
	7
	20.6
	100

	11-15
	5
	14.7
	73.5

	16-20
	2
	5.9
	79.4

	> 20
	6
	17.6
	17.6

	Total
	34
	100
	 


A significant number of firms have limited cross-functional teams, with 41.2% rating 0-5 teams, which suggests a need for more cross-functional collaboration, as only a minority have more than 20 teams working on innovation.
23. Rate the support provided by your firm’s leadership for innovation initiatives.
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	1
	2.9
	2.9

	2
	6
	17.6
	20.6

	3
	6
	17.6
	38.2

	4
	5
	14.7
	52.9

	5
	16
	47.1
	100

	Total
	34
	100
	 


Leadership support for innovation initiatives is notably high, with 47.1% of respondents rating leadership support as 5. This shows a robust commitment to fostering innovation at the top levels.
24. How often does your firm encourage collaboration with external partners (e.g. startups, universities) for innovation projects?
	 
	Frequency
	Valid Percent
	Cumulative Percent

	1
	1
	2.9
	2.9

	2
	4
	11.8
	14.7

	3
	10
	29.4
	44.1

	4
	10
	29.4
	73.5

	5
	9
	26.5
	100

	Total
	34
	100
	 


Firms exhibit a moderate level of collaboration with external partners for innovation. 55.9% rated the frequency of collaboration at 4 or 5, indicating a favourable approach towards external partnerships, although there is potential for increased collaboration.
[bookmark: _Toc180702714][bookmark: _Toc180704448]Inferential analysis
[bookmark: _Toc180702715][bookmark: _Toc180704449]Section 1: Innovation technology
A correlation analysis was conducted to evaluate the relationship between research and development investment and operational efficiency. The results are shown in the table below.
	Pearson Correlation Coefficient

	 
	1. Rate the extent to which the firm invests in research and development activities
	3. Rate the effectiveness of your firm’s technological innovations in improving operational efficiency.

	1. Rate the extent to which the firm invests in research and development activities
	Pearson Correlation
	1
	0.229

	
	Sig. (2-tailed)
	 
	0.193

	
	N
	34
	34

	3. Rate the effectiveness of your firm’s technological innovations in improving operational efficiency.
	Pearson Correlation
	0.229
	1

	
	Sig. (2-tailed)
	0.193
	 

	
	N
	34
	34



From the table, the Pearson correlation coefficient was 0.229 and the p-value was 0.193, which is greater than the significance level of 0.05; thus, we fail to reject the null hypotheses and conclude that the correlation is not statistically significant, implying that R&D investment may not strongly influence operational efficiency in this sample.
[bookmark: _Toc180702716][bookmark: _Toc180704450]Section 2: Strategy
A one-way ANOVA was conducted to assess the impact of industry on the alignment of a firm's innovation strategy with its overall business strategy. The results are shown in the table below
	ANOVA

	5. Rate the alignment of your firm’s innovation strategy with its overall business strategy.

	 
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Between Groups
	8.188
	3
	2.729
	2.301
	0.097

	Within Groups
	35.577
	30
	1.186
	 
	 

	Total
	43.765
	33
	 
	 
	 



From the table, the results show that there is no statistically significant difference in the mean alignment scores across industries, as indicated by the F-value of 2.301 and a p-value of 0.097, which is greater than the conventional significance level of 0.05. Therefore, we fail to reject the null hypothesis, suggesting that industry does not significantly influence how firms align their innovation strategy with their business strategy in this sample.
[bookmark: _Toc180702717][bookmark: _Toc180704451]Section 3: Consumer Behaviour
A Chi-square test was conducted to examine the relationship between the impact of a firm’s technological innovations on customer satisfaction and industry type. 
	Chi-Square Tests

	 
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	26.996a
	16
	0.042

	Likelihood Ratio
	17.638
	16
	0.346

	Linear-by-Linear Association
	3.745
	1
	0.053

	N of Valid Cases
	34
	 
	 

	a. 25 cells (100.0%) have expected count less than 5. The minimum expected count is .06.



From the table above, 
The Pearson Chi-square value was 26.996 with 16 degrees of freedom and a p-value of 0.042, indicating a statistically significant relationship at the 5% significance level.
[bookmark: _Toc180702718][bookmark: _Toc180704452]Section 4: Employee Behaviour
Mann-Whitney U test was conducted to assess whether there is a statistically significant difference in the effectiveness of innovation training programs based on varying levels of employee engagement in innovation activities. The results are below in the table:
	Test Statisticsa

	 
	15. Rate the effectiveness of your firm’s innovation training programs.

	Mann-Whitney U
	0.5

	Wilcoxon W
	3.5

	Z
	-2.006

	Asymp. Sig. (2-tailed)
	0.045

	Exact Sig. [2*(1-tailed Sig.)]
	.056b

	a. Grouping Variable: 13. Rate the level of employee engagement in innovation activities.

	b. Not corrected for ties.



From the table, The Mann-Whitney U statistic was calculated at 0.500, with a Wilcoxon W value of 3.500. The Z-score obtained was -2.006. The asymptotic significance (2-tailed) was reported as 0.045, which is below the conventional threshold of 0.05, suggesting a statistically significant difference between the groups. The results indicate that there is a significant difference in the perceived effectiveness of innovation training programs when segmented by employee engagement levels in innovation activities. 
[bookmark: _Toc180702719][bookmark: _Toc180704453]Section 5: Firm Behaviour
A linear regression was conducted to predict the effectiveness of a firm's technological innovations in improving operational efficiency based on leadership support for risk-taking in innovation.
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.670a
	0.448
	0.431
	0.785

	a. Predictors: (Constant), 17. Rate the extent to which your firm encourages risk-taking in innovation.



From the table above, the model explained 44.8% of the variance (R² = .448).
	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	16.034
	1
	16.034
	26.006
	.000b

	
	Residual
	19.73
	32
	0.617
	 
	 

	
	Total
	35.765
	33
	 
	 
	 

	a. Dependent Variable: 3. Rate the effectiveness of your firm’s technological innovations in improving operational efficiency.

	b. Predictors: (Constant), 17. Rate the extent to which your firm encourages risk-taking in innovation.



From the ANOVA table, The relationship was statistically significant, F(1, 32) = 26.006, p < 0.001.
	Coefficientsa

	Model
	Unstandardised Coefficients
	Standardised Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	1.968
	0.356
	 
	5.532
	0

	
	17. Rate the extent to which your firm encourages risk-taking in innovation.
	0.514
	0.101
	0.67
	5.1
	0

	a. Dependent Variable: 3. Rate the effectiveness of your firm’s technological innovations in improving operational efficiency.



From the table above, Leadership support (risk-taking in innovation) was a significant predictor (β = .670, p < .001), with a positive unstandardised coefficient (B = .514), indicating that for each unit increase in risk-taking support, innovation effectiveness improves by .514 units. Leadership support significantly influences innovation success in this sample. 
The general equation for a simple linear regression model is:
Y= B0​+B1​X
Where:
· Y is the predicted value (effectiveness of technological innovations in improving operational efficiency).
· B0 is the intercept (constant).
· ​ B1 is the coefficient for the predictor variable (extent to which the firm encourages risk-taking in innovation).
· X is the independent variable (risk-taking in innovation).
From the output:
· B0​ (intercept) = 1.968
· B1(coefficient for risk-taking) = 0.514
Thus, the general equation of the model is:
Y =1.968+0.514X 
This means that for every 1-unit increase in the firm's support for risk-taking, the predicted effectiveness of technological innovation increases by 0.514 units.
[bookmark: _Toc180702720][bookmark: _Toc180704454]Section 6: Culture
Spearman correlation analysis was conducted to examine the relationship between the openness to new ideas within a firm and the effectiveness of cross-functional teams in innovation projects.
	Correlations

	 
	21. Rate the openness of your firm’s culture to new ideas and innovations.
	22. How many cross-functional teams does your firm have working on innovation projects?

	Spearman's rho
	21. Rate the openness of your firm’s culture to new ideas and innovations.
	Correlation Coefficient
	1
	0.004

	
	
	Sig. (2-tailed)
	.
	0.983

	
	
	N
	34
	34

	
	22. How many cross-functional teams does your firm have working on innovation projects?
	Correlation Coefficient
	0.004
	1

	
	
	Sig. (2-tailed)
	0.983
	.

	
	
	N
	34
	34



From the table above, the correlation coefficient between the openness of the firm’s culture to new ideas (r = 0.004) and the number of cross-functional teams was found to be statistically non-significant (p = 0.983). This indicates no meaningful relationship between the two variables, suggesting that openness to new ideas does not significantly influence the effectiveness of cross-functional teams in innovation projects.
[bookmark: _Toc180704455]Reliability test
The reliability of the questionnaire comprising 24 questions was assessed using Cronbach's alpha.
	Reliability Statistics

	Cronbach's Alpha
	N of Items

	0.863
	24



From the table above, the obtained Cronbach's alpha was 0.863, indicating excellent internal consistency among the items. This high value suggests that the questions effectively measure the same underlying construct, ensuring reliable data for further analysis.


[bookmark: _Toc180702721][bookmark: _Toc180704456]Discussion
This section offers a detailed analysis of the results of the descriptive and inferential analyses conducted in this research. The correlations between innovation activities, operational efficiency, customer satisfaction, employees’ engagement, leadership support, and the organisational culture of the business are described in detail in the discussion, based on the results of correlation analysis, ANOVA, chi-square tests, and regression analysis. This study’s results are discussed to establish how the identified variables operate in organisational arrangements and how their findings may support researchers and practitioners.
[bookmark: _Toc180702722][bookmark: _Toc180704457]Section 1: Innovation Technology and Operational Efficiency
The descriptive analysis revealed that firms exhibit different levels of investment in their R&D activities. In terms of raising efficiency, the responses indicated that the technologies adopted by the firms were considered to be of moderate effectiveness by the respondents. This indicates that innovation is considered an aspect of business operations, but the level of perceived efficiency is not universal.
The regression analysis between R&D investment and operating efficiency yielded a Pearson coefficient of 0.229 and a p-value of 0.193, indicating a weak and statistically insignificant positive relationship. This indicates that, in this sample, it is impossible to notice a direct correlation between how much the firm invests in R&D and its efficiency.
While previous studies are inclined to show that higher R&D intensity has a positive impact on operational efficiency, the findings here seem to indicate that there may be more to the picture. Costs incurred in R&D may not lead to an immediate or direct improvement in efficiency attributed to issues such as the time taken on any R&D projects to generate their return or how the new innovations are integrated into the organisational structure. Also, for the stock to be well utilised, firms may need more than just monetary capital dedicated for R&D, inclusive of an organisational culture orientated towards innovation and leadership that supports risks. 
It is important, however, for practitioners to understand that R&D investment is a critical but often not the ultimate solution for operational improvement. Regarding capital investment in innovations, the firms' may be compelled to work harder on other complementary activities, such as efficient change management or the employee training that is required to support the optimal implementation of the adopted technologies. This result raises questions for future research, which aims to identify the moderating variables that influence the relationship between R&D expenditure and the operational performance of organisations, particularly across different industrial sectors and organisational forms.
[bookmark: _Toc180702723][bookmark: _Toc180704458]Section 2: Innovation Strategy Alignment with Business Strategy
The descriptive data revealed that firms generally rated the alignment of their innovation strategy with the overall business strategy as moderate. This indicates a general influence that emphasises the need to incorporate innovation into firms' strategic plans, albeit at varying levels of integration.
The one-way ANOVA used to determine the significance of the industry factor in aligning a firms’ innovation strategy with its business strategy returned an F-value of 2.301 and a p-value of 0.097. This means that the level of strategic fit between innovation strategy and business strategy is fairly similar across industry types.
The lack of significant differences across industries suggests that all firms are facing similar opportunities and challenges to align innovation initiatives with the overall corporate strategy. Such a result might have been influenced by a changing perception in various sectors regarding the adoption of innovation as a factor of strategic management, which can be attributed to intensifying competition in the markets and the expansion of international business.
From practical implications, evidence implies that firms should focus on internal coordination of innovation and business strategies irrespective of specific conditions of the sector. Innovation cannot be seen as a unique process or event; it rather needs to be an organic part of the strategic planning of firms. Future research in this area could be aimed at exploring other factors that can potentially have a stronger influence on this alignment, including vision of leadership, organisational culture, or resource management. 
[bookmark: _Toc180702724][bookmark: _Toc180704459]Section 3: Technological Innovations and Customer Satisfaction
The descriptive analysis indicated that overall, firms believe that their technological innovations are fairly effective in enhancing customer satisfaction. This implies that although firms appreciate the role of innovation in enhancing customer experience, its effectiveness can only be determined by the degree of the success of industry and market factors.
According to the results of the chi-square test, the relationship between industry type and the effects of technological improvements on customer satisfaction can be considered statistically significant (χ² = 26.996, p = 0.042). This finding implies that technological innovations may have mixed and industry-specific impacts on the satisfaction of customers.
The large chi-square indicates that the success rate varies between industries in the application of technological advancements toward the satisfaction of customer needs. For instance, IT or consumer electronics industries are likely to notice changes in customers’ satisfaction with increased speeds and higher clarity than manufacturing or healthcare industries, which have longer cycles of innovation.
To enhance the level of satisfaction, practitioners must adopt industry-specific approaches when implementing innovation strategies. These strategies may involve adapting technological solutions to meet the specific needs of customers within the sector. This suggests that researchers should conduct micro-level analyses to address questions such as identifying the most beneficial technologies for enhancing customer satisfaction levels in specific industries.
[bookmark: _Toc180702725][bookmark: _Toc180704460]Section 4: Employee Engagement and Innovation Training
The descriptive study of the survey data indicated that the firms perceived their training programs in innovation as reasonably helpful. The findings clearly showed variations in the implementation of innovation activities, particularly in the degree of employee participation. Therefore, we propose that firms differ in their level of participation.
In addition, the results of the Mann-Whitney U test indicated that the success level of the innovation training programs is statistically significant in terms of employment engagement (p = 0.045). Comparing the overall assessment of the effectiveness of training by employees with different levels of activity in innovation activities, the survey results indicated that the more engaged employees were in innovation activities, the higher their assessment of the effectiveness of training.
This means that employee attitudes can impact how new training interventions are received in an organisation. The perceived effectiveness of training programs by employees increases when employee commitment towards their organisation and work is considered. On the other hand, employees who are not as engaged may perceive the training as irrelevant or not useful for performing tasks, leading them to rate it lower in terms of its effectiveness.
Managers should make sure that the training programs focus on engaging the majority of employees in innovation, with a high level of employee engagement. This entails promoting an environment of cooperation or rewarding participation in innovation within the firm, or even introducing positions that are specifically dedicated to innovation within the firm. The implication of the present study for researchers is that it underlines the importance of identifying how different approaches to engagement affect the innovation results and whether specific types of engagement (emotional, cognitive, behavioural) can boost the success of training programs.
[bookmark: _Toc180702726][bookmark: _Toc180704461]Section 5: Leadership Support for Risk-Taking and Innovation Effectiveness
The descriptive analysis results indicate that, on average, firms' leadership support for risk-taking in innovation was rated as moderate. Perhaps this is due to the understanding that leadership plays a significant role in creating an environment that supports innovation.
The linear regression result showed that leadership support for taking risks had a big effect on how well technological innovations improved operations (β = 0.670; p < 0.001). In general, the model accounted for 44.8% of the variance in innovation effectiveness, this being evidence of a significant correspondence between leadership support and innovation performance.
Risk-taking is also an essential aspect of organisational innovation, and leaders’ support for it remains a key driver of technological success. Effective leaders promote risk-taking, and it is their acceptance of failure that enables operational improvements to be attained by innovation gains. The major role that leadership support has in the above model shows that visionary leadership is crucial in innovation processes.
From the practitioner’s perspective, this result implies that leadership must embrace uncertainty by providing support for risk-taking in innovation. Organisations should ensure that leadership development fosters risk-taking and trials, which are very important to the process of innovation. Researchers could consider future research that looks at the effects of different types of leadership (transformational or transactional) on innovative outcomes in different types of organisations. 
[bookmark: _Toc180702727][bookmark: _Toc180704462]Section 6: Cultural Openness and Cross-Functional Teams
The descriptive analysis revealed that, on average, firms perceive their culture as slightly progressive in terms of accepting new ideas and innovations. Nevertheless, the number of cross-functional teams employed on innovation projects differs considerably across firms, indicating that even cultural openness does not always lead to structural changes.
The Spearman correlation analysis indicated a lack of correlation between the degree of openness of a firm’s culture to new ideas and the extent of cross-functional teams working on innovative projects (r = 0.004, P = 0.983). This implies that cultural receptiveness towards innovation does not translate into more focus on integration in the innovation processes.
As a result, it can be concluded that cultural openness by itself may not necessarily provide the required impetus for the establishment or functionality of cross-functional teams in innovation processes. Others, like organisational culture, tactus, team composition, or lack of leadership, may be more influential in how innovative efforts are coordinated and managed.
Practitioners must understand that while creating a transparent environment is vital, it is not sufficient. Institutional processes like setting up cross-functional innovation teams or even innovation collaboration resources are also required to support innovation achievements. From a theoretical perspective, this result prompts the researchers to consider how cultural openness and structural factors impact innovation outcomes in future studies.
[bookmark: _Toc180702728][bookmark: _Toc180704463]Conclusion
[bookmark: _Toc180702729][bookmark: _Toc180704464]Summary of Findings
In this research, the concepts of innovation—innovation activities, operational efficiency, customer satisfaction, employee engagement, leadership support, and organisational culture—were investigated in business environments. Observations made during the study showed that cost incurred on R&D does not have a direct bearing on operational performance, suggesting that other related activities such as change management and training are equally vital. Furthermore, the match between innovation strategic activities and business strategic activities was evaluated on average, and there were no significant differences between industries. Technological advancement has a significant impact on customers' satisfaction levels, particularly in the IT industry. Subsequently, the study identified that employee participation was pivotal to assessing the perceived success of innovation training initiatives, which was complemented by the leadership's endorsement of risk-taking to bolster the success of technology-related innovations. While cultural openness was a plus, it did not lead to a greater use of cross-functional teams and therefore requires structural adjustments in order to support collaboration. 
[bookmark: _Toc180702730][bookmark: _Toc180704465]Significance and Limitations
This study contributes to the existing body of knowledge by examining how various organisational factors interact to determine the success of innovation. A good example is the vitality of leadership and employee engagement and the importance of creating solution-specific solutions. However, the study is subject to several limitations. First, it has a small sample of subjects, and it is restricted to certain industry typologies and organisational forms of organisations in a given country. This research recommends more extensive studies performed across multiple industries and with greater sample sizes as a way to confirm these observations. 
[bookmark: _Toc180702731][bookmark: _Toc180704466]
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