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3 Mastering Digital Leadership Capabilities for business model innovation: The role of 
4 managerial decision making and grants 

6 

7 Abstract 
8 
9 Purpose - Research has shown that business model innovation can facilitate most ventures to 
10 

11 innovate and remain competitive, yet there has been limited work on how digital leadership 

12 capabilities influence business model innovation. Building on the dynamic capabilities view, 

14 we address this gap by linking digital leadership capabilities with business model innovation 
15 

16 via managerial decision-making through provision of grants received by new ventures. 
17 

18 Design/methodology/approach – The study is cross-sectional research. Data has been 

19 collected utilizing purposive sampling from 313 founding members of new ventures in high- 
20 
21 velocity markets i.e., from Pakistan. SPSS has been used to conduct the moderated mediation 
22 

23 analysis. 

24 Findings – Digital leadership capabilities foster the business model innovation of the new 

26 ventures because they enable new ventures to capitalize on digital technologies and create new 
27 
28 ways of generating value for the customers and themselves. Moreover, managerial decision- 
29 

30 making mediates digital leadership capabilities and business model innovation relationship and 

31 grants moderate the indirect positive effect of digital leadership capabilities on business model 

33 innovation via managerial decision-making. The study generates initial evidence on the impact 
34 

35 of digital leadership capabilities on business model innovation via managerial decision-making 

36 for new ventures. We advance knowledge on new ventures’ business model innovation by 
38 

deep-diving into dynamic capabilities view and emphasizing digital leadership capabilities as 
39 
40 a significant driver for business model innovation. 
41 

42 Originality – With the help of dynamic capabilities theory, this study analyses how new 

43 ventures make use of digital leadership capabilities to promote business model innovation. 

45 
46 

47 Keywords: Business model innovation, managerial decision-making, digital leadership 
48 

49 capabilities, new ventures, grants 
50 

51 
52 Paper Type Research Paper 
53 

54 

55 

56 

57 
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3 Introduction 
4 
5 Companies throughout the world are increasingly focusing on digital technologies to 
6 

7 adequately adjust their strategies to changing market requirements, address customers’ 

8 concerns better, and come up with new ways to generate value for the customers and for 

10 themselves (Caputo et al. 2021). Blockchain, AI, and big data are accelerating this trend by 
11 
12 changing how firms do business (Ancillai et al. 2023; Chong et al. 2019). Companies are 
13 

14 changing their business models to capitalize on technology and compete in increasingly 

15 competitive markets. Tech businesses like Airbnb, Uber, and Facebook have had to adjust to 

17 new economic paradigms and digital technological revolutions (Chesbrough, 2011). According 
18 

19 to Teece (2010) business models represent “the manner by which the enterprise delivers value 

20 to customers, entices customers to pay for value, and converts those payments to profit”. Thus, 
22 

the digitalization of processes may influence business models and have serious consequences 
23 
24 for established firms and new ventures (Ancillai et al. 2023). New digital technologies have 
25 

26 drawn scholarly attention to understand the influence of digital technologies and business 

27 model innovation (Ancillai et al. 2023; Bouwman, Nikou, and de Reuver 2019; Caputo et al. 

29 2021; Lee et al. 2019) to open the black box of the relationship. Digital technologies refer to 
30 
31 electronic tools, devices, or systems that can generate, process, and store data (Fitzgerald et al., 
32 

33 2014). 
34 

35 In this regard, knowing the crucial role of leaders is critical for the efficient use of digital 
36 

37 technologies to achieve desired results because they are the only ones who understand the 

38 potential of digital technologies for implementing changes and achieving desired results. With 
39 
40 a drastic change in technology, digital leaders are said to achieve 1.8 times higher earnings 
41 

42 growth than the digital laggards (Forth et al., 2020) and unfortunately, only 7% of the 

43 companies are led by digitally competent teams (Weill, Woerner and Shah, 2021). One classic 

45 example of Digital Leadership is that of Jeff Bezos, who has been a pioneer in Digital 
46 
47 leadership at Amazon (Westerman et al., 2012) where Amazon’s digital leadership has been a 
48 

49 major factor in its success enabling it to stay ahead of its competitors and continuously innovate 

50 to meet the changing needs of customers. Nevertheless, digital leadership capabilities enable 

52 new ventures to align with the digital age and make sufficient use of modern technology 
53 

54 platforms (AlAjmi, 2022). Furthermore, digital leadership capabilities are becoming 

55 increasingly vital as they help new ventures to better understand their consumers' digital needs 
57 

and implement necessary adjustments in business models to remain competitive. Digital 
58 
59 leadership capability is the process of building digital capabilities within the organization to 
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3 improve performance (Hearsum, 2015). Digital leadership capabilities also facilitate changes 
4 
5 in new ventures by ensuring that no employee remains behind in the process of adjustments 
6 

7 performed to meet competitive environment requirements (Chatterjee and Kar, 2018). Extant 

8 literature has explored digital leadership's influence on innovation performance (Benitez et al., 

10 2022), innovation capabilities (Borah, Iqbal and Akhtar, 2022), innovation management 
11 

12 (Mihardjo, Sasmoko, Alamsyah and Elidjen, 2019), and innovative work behaviour (Erhan, 

13 Uzunbacak and Aydin, 2022), however, the landscape of business models in new ventures is 
15 

still less explored, demanding a careful investigation to uncover innovative possibilities and 
16 
17 explain the mechanism of digital leadership capabilities and business model innovation. To 
18 

19 improve our understanding of the relationship between digital leadership capabilities 

20 and business model innovation for new ventures, we need to take a more complete and 

22 comprehensive approach that aligns with the dynamic character of markets and new 
23 
24 venture landscapes. Thus, based on this motivation, this research examines the relationship 
25 

26 between these capabilities and business model innovation in the context of new ventures. 
27 

28 We also explored the mechanism that explains the relationship between digital leadership 
29 

30 capabilities and business model innovation. In this regard, managers' roles and decision- 

31 making are critical because, in this digital age, leaders want managers to understand the 
32 
33 possibilities provided by digitization and, more specifically, to generate value from creative 
34 

35 business models. Decisions of managers impact the value and viability of the ventures, 

36 therefore, burdening them to make optimal decisions (Evers and Andersson, 2021). Thus, 

38 managers listen to leaders and help implement changes for resource allocation, innovation, 
39 
40 strategy alignment, and performance improvement, to keep organizations competitive in a fast- 
41 

42 paced business environment. Hence, we can infer that the relationship between digital 

43 leadership capabilities and business model innovation is influenced by managerial decision- 

45 making acting as a mediator. 
46 
47 

Additionally, new ventures require grants for development and growth, in addition to 

49 implementing changes according to emerging requirements. Winning grants also enable new 
50 

51 ventures to establish their credibility among investors, customers, and partners and facilitate 

52 new ventures in their pursuit to win further grants (Shinkle and Suchard, 2018). As a result, 
54 grants are essential as financial assistance contributing to the development of new companies, 
55 
56 as a lack of early cash remains a major barrier for many new ventures (Barba-Sanchez and 
57 

58 Atienza-Sahuquillo, 2012). Keeping in view the importance of grants for new ventures, we 
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2 
3 theorize in the current study that grants moderate the relationship between digital leadership 
4 
5 capability and business model innovation via managerial decision-making. 
6 
7 This study's contribution to literature is threefold. Firstly, this study contributes to the literature 
8 

9 on digital leadership capabilities and business model innovation relationship using dynamic 
10 

11 capability theory as it explains how firms may innovate their business models regularly, 

12 ensuring they stay relevant in shifting marketplaces. By doing so, this research responds to 

14 Evers and Andersson (2021) call for additional investigation into decision-making processes 
15 

16 within new ventures across various contexts and industries, noting that the current literature on 

17 this topic remains limited. Secondly, this research explains the mechanisms by which digital 

19 leadership capabilities influence business model innovation and considers the pivotal role of 
20 
21 managerial decision-making in this relationship. Earlier studies have also highlighted 
22 

23 significant role of management decision-making in organizational growth (Cao, Duan, 

24 Edwards and Dwivedi, 2021; Laskovaia, Marino, Shirokova and Wales, 2018). Lastly, this 

26 research further explores the grants as boundary conditions that moderate the mediating 
27 

28 relationship of managerial decision-making between digital leadership capabilities and 
29 

30 business model innovation. Grants are significant for survival of new ventures to grow, retain, 

31 and generate income. Thus, this study helps us understand business model innovation issues 
32 
33 and how external resources impact success as grants can play an important role in supporting 
34 

35 innovative venture initiatives, particularly those with strong digital leadership capabilities and 

36 effective decision-making processes. 

38 

39 Theoretical Review and Hypothesis Development 

40 Dynamic capabilities view (DCV) 

42 The dynamic capability concept emphasizes an organization's capabilities determine its 
43 

44 competitive edge. According to the dynamic capability viewpoint, digital leaders must have 
45 

46 skills to lead their organizations to growth and innovation. Such qualities include digital media 

47 proficiency, long-term planning, and the willingness to try new methods to achieve corporate 

49 goals. Startup leaders may help their employees adapt to the ever-changing digital environment 
50 

51 by promoting inventiveness. Overall, the dynamic capacities approach emphasises establishing 

52 a future-focused, adaptable, and success-driven leadership mentality (Chatterjee, Chaudhuri, 
54 Vrontis and Giovando, 2023). This demonstrates that leaders must constantly improve abilities 
55 
56 like digital leadership to seize new possibilities and rejuvenate what they have (Kaur and 
57 

58 Mehta, 2016). This enables emerging enterprises adapt faster to changing customer tastes and 

59 market conditions, offering them an edge through creative business models (Chatter, Chaudhuri 
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3 and Vrontis, 2022). Digital leadership traits must be utilized through managerial decision- 
4 
5 making to affect an organization's performance (Chatterjee, Rana and Dwivedi, 2021). These 
6 

7 capabilities (in the current study taking the digital leadership capability) need to be translated 

8 into action which we propose is done efficiently via managerial decision making thereby 

10 impacting the performance of an organization (Chatterjee, Rana and Dwivedi, 2021). This 
11 

12 perspective asserts that ventures must possess the ability to build, integrate, and reconfigure 

13 their resources and capabilities in response to shifting market demands and technological 
15 

advancements. By doing so, ventures can sustain competitive advantage and drive long-term 
16 
17 success. The dynamic capabilities framework is used to examine how management decision- 
18 

19 making with a grant boundary limitation affects digital leadership capability, business model 

20 innovation, and mediation effects. DCV was used as a theoretical foundation for the research 

22 components in previous works (Ciampi et al., 2021; Mikalef, Boura, Lekakos, and Krogstie, 
23 
24 2019). 
25 

26 

27 
Digital Leadership and Business Model Innovation 

29 Nowadays, it has become essential to address the expectations of digitally knowledgeable 
30 

31 clients, necessitating adopting a digital business strategy and favourable leadership 

32 competencies to achieve a successful digital business strategy (Sia, Soh and Weill, 2016). 
34 Additionally, new abilities for leaders are necessary due to digital disruption (Kane, Phillips, 
35 
36 Copulsky and Andrus, 2019). Digitalization improves productivity and attracts new customers, 
37 

38 but executives must have digital leadership skills to strengthen their company's creative 

39 performance (Benitez et al., 2022). As firms go through the digital world, leaders will be 

41 expected to direct innovation, performance, and other critical business characteristics (Majid 
42 

43 et al., 2023). Digital leadership abilities also help firms innovate business models, giving them 
44 

45 an edge in the market (Mihardjo et al., 2019). 

46 Due to the exponential rise of digital technology, organizations need digital leadership to 

48 succeed in the digital economy. According to a study conducted by Daugherty et al (2021), 
49 

50 digital leaders have increased their technology spending and are now expanding five times 

51 faster than laggards. Such leaders are closing gap with other successful leaders via adoption of 
53 digital technology which is an essential step to succeed in the digital landscape (Daugherty et 
54 
55 al., 2021). 
56 

57 While existing studies have focused more on established businesses in exploring digital 

58 leadership's impact on business model innovation, there remains a notable void in the literature 

60 concerning its implications for new ventures (Safdar et al., 2019). Common belief holds that 
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2 
3 well-established organizations are more adaptive due to their better resources (Antolin-Lopez 
4 
5 et al., 2015). On the other hand, despite the potential for disruptive innovation of new ventures, 
6 

7 they may face unique hurdles in translating digital leadership into business model innovation 

8 which requires further exploration and adding new evidence to the literature. In a digitally 

10 disrupted environment, emerging businesses that use digital leadership abilities to innovate 
11 

12 business models will likely be adaptable, competitive, and resilient. The digital world is 

13 complicated by data privacy, cybersecurity, and regulatory compliance. Strong digital 
15 

leadership helps companies navigate difficult terrain. To add to the expanding corpus of 
16 
17 research, this study will examine the complex relationship between digital leadership qualities 
18 

19 and business model innovation. 

20 Consistent with prior work, we expect that digital leadership capabilities are likely to positively 

22 impact business model innovation in new ventures, thus we come up with the following 
23 
24 hypothesis: 
25 

26 H1: Digital leadership capabilities positively impact business model innovation of new 

27 ventures. 

29 Mediating Role of Managerial Decision-Making 
30 
31 

It is evident that digital technology assists an organization's success, however, adding new 
32 
33 technologies does not only drive transformation within an organization as these technologies 
34 

35 can be imitated (Benitez et al., 2022). Therefore, other integral factors play a crucial role in 

36 driving transformation, and we propose a key factor to be managerial decision-making. A 

38 significant factor impacting the firm performance includes the strategic decisions made by the 
39 
40 management. Strategic decisions being made can impact the profitability of the firms (Azar, 
41 

42 2021) as decision-making tends to be critical for the health and survival of an organization 

43 (Eisenhardt and Zbaracki, 1992). 

45 

46 Literature suggests that the digital age has indeed impacted the decision-making in firms 

47 (Nauhaus, Luger and Raisxh, 2021). Digitalization brings challenges for leaders, and they have 

49 to deal with disruptive changes based on which they need to make decisions. The technological 
50 

51 advances have resulted in massive changes in leadership and decisions (Schwarzmuller, Brosi, 

52 Duman and Welpe, 2018). Therefore, it is expected that digital leadership capabilities are likely 

54 to have a significant impact on managerial decision-making. Moreover, managerial decision- 
55 
56 making is important as organizations need to leverage digital leadership through managerial 
57 

58 decision-making to make data-driven decisions that align with their strategic goals. 
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2 
3 Studies have demonstrated that excellent decision-making in innovation management may 
4 
5 boost organizational performance (Yue, 2022; Asad et al., 2021; Mehmood, 2021). Studying 
6 

7 the relationship between digital leadership and managerial decision-making might help 

8 emerging firms improve their innovation management and performance. Managers' digital 

10 leadership abilities may strengthen this link by making strategic, data-driven decisions that 
11 

12 support the organization's goals (Delbecq and Mills, 1985). Managers may use digital 

13 technology and innovation to learn about customer behaviours, market trends, and new tech to 
15 

make choices and innovate, specifically in emerging markets (Temel et al., 2013). New 
16 
17 businesses must understand the role of digital leadership in management decision-making to 
18 

19 compete in fast-paced, digitally driven environment. By making strategic decisions utilizing 

20 digital leadership abilities, managers may foster innovation and business model innovation. 

22 

23 Considering a new technology venture that has developed a cutting-edge product with 

24 significant market potential. The venture requires a significant investment to scale up 

26 production and bring the product to market. The CEO and management team must decide how 
27 

28 to allocate limited resources, such as funding and personnel, to achieve their strategic 
29 

30 objectives. Through effective decision-making, the management team can prioritize initiatives, 

31 mitigate risks, and capitalize on opportunities to propel the venture forward. In contrast, poor 
32 
33 decision-making can result in missed opportunities, overallocation of resources, and failure to 
34 

35 achieve strategic objectives. Hence, effective managerial decision-making is crucial for the 

36 success of new ventures in the competitive landscape. 

38 

39 We posit that it has become necessary for leaders to possess digital leadership capabilities given 

40 the need of the hour to lead a successful startup. This further leads to making such decisions 

42 that contribute towards innovation in the new ventures through business models. As such, we 
43 

44 expect the following: 
45 
46 H2: Managerial decision-making mediates the relationship between digital leadership 
47 

48 capability and business model innovation of new ventures. 
49 

50 
51 

Moderating role of Grants 
52 
53 

Lim, Tang, and Bowen (2021) found that grants play a crucial role in stimulating innovative 
55 activities in technological companies by providing different forms of support, such as 
56 
57 subsidies, funding programs, and loans. Grants come in various forms, including support for 
58 

59 business development, consulting services, marketing, product development, and technological 
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2 
3 development. Receiving grants can also help firms secure further financing, increasing their 
4 
5 chances of survival and promoting innovation. Private funding can further enhance innovation 
6 

7 efficiency within firms (Hong, Feng, Wu, and Wang, 2016). 
8 

9 Many studies show that grants boost firm survival, revenue, and total factor productivity 
10 

11 (2020). These include Dvoulety, Srhij, and Pantea research. Grants help companies optimize 

12 resource use and strategic decision-making (Sarhoj, Skrinjaric, and Radas, 2019). Grant 

14 subsidies enhance corporate innovation, according to Le and Jaffe (2016), whereas investment 
15 

16 grants boost worker productivity, according to Alexandre, Chaves, and Portela (2022). These 

17 findings demonstrate that grants improve technical firm performance and innovation. 

19 

20 Grants allow the new ventures to launch new projects and achieve its strategic goals for market 

21 expansion and growth. Several new ventures that have secured grants have been able to develop 

23 and expand. Startups may invest more in R&D with more grants and making smarter selections. 
24 
25 Grant-funded training programs can help managers make better decisions and learn more. 
26 

27 Grants may also support consultants and other professionals to advise on complex business 

28 challenges. Therefore, grants can boost the firm's decision-making and market competitiveness 

30 by subsidizing innovative business models. For example, if a new venture receives a grant for 
31 

32 developing a new product, the additional resources can be used to fund market research to 

33 understand the target market and consumer preferences and make informed decisions about 
35 product design and marketing strategy. Therefore, grants are crucial for better managerial 
36 
37 decision-making and innovation in new ventures. 
38 
39 We suggest that grants are required by the leaders to support managers' decision-making for 
40 
41 various critical decisions required to improve innovation such as innovation of new business 
42 

43 models as illustrated in Figure 1. Consequently, we posit the following hypothesis: 
44 

45 H3: Grants moderate the mediating influence of managerial decision-making on the 
46 

47 relationship between digital leadership capabilities and business model innovation. 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 
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25 Figure I: Digital Leadership Capabilities Influence on business model innovation: mediating 

26 role of managerial decision making and moderating role of grants. 
28 Methodology 
29 
30 To test the research hypothesis, the data was collected from Pakistani Entrepreneurs 
31 

32 (founders/co-founders). The Global Startup Ecosystem Report 2023 reported that Pakistan’s 

33 economy has massive potential to grow, and startups tend to be a critical element for the growth 

35 (Frimodig and Torkkeli, 2017). The digital infrastructure in the country has received special 
36 

37 attention in recent years with a special focus on the 5G spectrum. The country has not yet seen 
38 

39 its unicorn, but it will happen soon if more funding and investment is provided to the startups 

40 (Global startup  ecosystem report,  2023). Business  model  innovation contributes  towards 
41 
42 businesses having a sustainable competitive advantage regardless of its unicorn status as it is 
43 

44 difficult for rival firms to imitate the entire business model (Bashir & Verma, 2017). Business 

45 model innovation, irrespective of the valuation of the company contributes towards operational 
47 efficiency, customer engagement, market positioning, and long-term growth. Pakistan as 5th 
48 
49 largest country by population has witnessed number of start-ups that have raised national and 
50 

51 international fundings such as Daraz is a Pakistan-based online marketplace that operates in 

52 Pakistan, Bangladesh, Myanmar, Sri Lanka, and Nepal and acquired by Alibaba group in 

54 around 200 million dollars (The News, 2018). Moreover, number of other startups in Pakistan 
55 

56 has raised recently fundings from international investors such as Bykea, Careem Pakistan, and 

57 NayaPay. One more such example is NayaPay, a Pakistan-based fintech platform, has raised 

59 
$13 million in a seed round to launch its multi-service messaging and payment app, as well as 

Grants 
H2 

H3 
Managerial 

Decision 

Making 

Digital 

Leadership 

Capabilities 

H1 
Business 

Model 

Innovation 
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3 payment acceptance and financial management tools for South Asian enterprises (Njanja, 
4 
5 2022). These acquisitions demonstrate the strength and expansion of Pakistan's startup 
6 

7 ecosystem. Pakistan has several brilliant entrepreneurs and inventors working on new solutions 

8 to the country's problems. The Pakistani government is also supportive of the startup 

10 environment, having put in place a variety of regulations to stimulate entrepreneurship (Haider 
11 

12 et al., 2017; Nazir and Yu, 2023). Therefore, Pakistan is a relevant context for investigating 

13 the business model innovation in new ventures as number of start-ups are not only dealing with 
15 

local markets but also internationally (Eisenberg, 2022) and has one of the fastest growing 
16 
17 middle classes where there are more than 120 million broadband subscribers (PTA, 2023). 
18 

19 Further, as the regulatory and cultural barriers have started to soften, there are more foreign 

20 investors making significant bets on the local new ventures in Pakistan (Eisenberg, 2022). 

22 

23 The proposed model has been tested with a sample of 313 founders/co-founders of new 

24 ventures. By definition of new ventures, those start-ups were considered that had an age of less 

26 than 8 years into operation (Miller and Camp, 1985). Survey based on the structured 
27 

28 questionnaires were used to collect the data from these start-ups. We administered the 
29 

30 questionnaire for this study online via purposive sampling (LinkedIn, and by emailing the 

31 incubation centers/startup-related organizations across Pakistan). Purposive sampling has been 
32 
33 used in the study as those individuals were reached that were founding members of new 
34 

35 ventures (ventures with ages less than 8 years) thereby ensuring survey distribution to relevant 

36 individuals (Campbell et al., 2020). A total of 2100 surveys were floated, and the response rate 

38 obtained was 16.5%. The original data contained 346 responses. Those responses were 
39 
40 removed that contained a significant number of missing data (28 responses) and did not fall 
41 

42 under the definition of new venture (5 responses). Therefore, a final sample of 313 Pakistani 

43 founding members (founders/co-founders) was generated. To test the trajectories of the 

45 relationships, we test the DCV theory and acknowledge that the explanatory model is not proof 
46 

47 of causality. Lastly, this adopts rigorous statistical procedures to take care of possible errors. 
48 
49 Non-response bias has also been tested in the same manner as in the study of Molly et al (2019) 
50 

51 to ensure that the sample is  representative of the whole. Groves and Peytcheva (2008) 

52 conducted a meta-analysis highlighting relationship between nonresponse rates and bias. They 
54 argue that if the non-response rates are higher than it introduces bias in the results. To tackle 
55 
56 the non-response bias, various strategies were employed. Efforts were made to maximize the 
57 

58 response rate by employing proven methods such as personalized invitations, clear instructions, 

59 and multiple reminders to potential participants. This approach aimed to encourage a higher 
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2 
3 level of participation and reduce the likelihood of biased results due to non-response 
4 
5 (Armstrong and Overton, 1977). Following data collection, a thorough analysis was conducted 
6 

7 to assess the presence of non-response bias. The characteristics and demographic variables of 

8 the early respondents were compared with those of the later respondents. This comparison 

10 sought to identify any substantial differences between the two groups that could potentially 
11 

12 influence the study outcomes. Scholars suggest that the survey responses need to be divided 

13 into early responses and late responses (Centobelli et al., 2019). A total of 159 respondents 
15 

were considered to be late respondents. T-test was used to compare the demographics to 
16 
17 observe if a non-response bias exists (Centobelli et al., 2019). As P>0.05 therefore, we rule out 
18 

19 the non-response bias possibility. 

20 Common method variance is caused due to the measurement method. In the questionnaire, the 

22 deviation in commonly used methods is controlled by disrupting the logical order of the scale 
23 
24 items (Dost et al., 2016; Yu et al., 2022). The common method bias was avoided by making 
25 

26 the survey questions clear, concise, and accurate and by maintaining the anonymity of the 

27 respondents (Rodriguez-Ardura and Meseguer-Artola, 2020). Also, exploratory factor analysis 

29 has been carried out to ensure that there is no common method variance. The first unrotated 
30 

31 factor variance is less than 40% which reflects that there are no issues of common method 

32 variance in the study. The same method has also been used in the study of (Majali et al., 2022). 
34 The scale used in the current study are adopted from the established literature. comes from the 
35 
36 mature scale developed which was tested by well-known scholars. The current study measures 
37 

38 three constructs that are composed in the conceptual model. The already developed 

39 questionnaire was tailored in the context of new ventures. The measure of digital leadership 

41 capability has been adapted from the study of Benitez et al (2022) who adopted it from (Li et 
42 

43 al., 2016) with 4 items. The scale ranges from strongly disagree (1) to strongly agree (5). The 
44 

45 internal consistency was high with a Cronbach alpha value of 0.876. We measure managerial 

46 decision-making utilizing 7 items adapted from (Lawler and Boudreau, 2009; Samson and 

48 Bhanugopan, 2022). The variable is measured on a 5-point Likert scale ranging from strongly 
49 

50 disagree (1) to strongly agree (5). A high internal consistency was reported i.e., α = .891. 

51 Business model innovation is based on scale of (Ahmed et al., 2022; Latifi et al., 2021) and 
53 composed of six items. Each item was measured using a scale that ranged from 1 to 5 where 1 
54 
55 indicates strongly disagree and 5 indicates strongly agree. The scale possessed good internal 
56 

57 consistency with a .792 value of Cronbach alpha. The overall reliability of the questionnaire 

58 was reported to be excellent i.e., .880. The scale of Latifi, Nikou, and Bouman (2021) was also 

60 adopted in the study of Molina-Castillo (2022) and Ahmed et al (2022). A summary of the 
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3 measurement scales, reliability constructs, and sample items are provided in Table II. 
4 
5 According to Hair et al (2011), the value of Cronbach alpha above 0.7 indicates high reliability, 
6 

7 and therefore the scales selected have high reliability. 

8 In order to account for the extraneous variables, this study included four control variables. The 

10 first control variable in the study was new venture profitability which has been shown to 
11 

12 influence innovation (Li and Fu, 2022). The second and third controls are founding member’s 

13 work experience and education which have been shown to influence product innovation in new 
15 

ventures (Marvel, Wolfe and Kuratko, 2020). The fourth control in the study is the number of 
16 
17 women on the founding team as studies have shown it influences the firm innovation (Lee and 
18 

19 Chung, 2022). 
20 

In the current study, we conducted a national-level survey i.e., the founding members belonged 

22 to all over Pakistan (all provinces); Punjab (123, 39.2%), Islamabad Capital Territory (48, 
23 
24 15.3%), Khyber Pakhtunkhwa (49, 15.6%), Sindh (75, 23.9%), Baluchistan (6, 1.9%), Gilgit 
25 

26 Baltistan (11, 3.5%), and AJK (1, 0.3%). The sample consisted of the majority males (260, 

27 83.1%). Majority of the new venture had a team size of less than and equal to 5 (91, 29.1%), 

29 followed by 6-10 team members (81, 25.9%), 11-15 team members (50, 16%), 16-20 team 
30 

31 members (25, 8%), 26-30 team members (4, 1.3%), and above 30 team members (47, 15%). 

32 The majority of the new ventures were profitable (222, 70.9%) whereas the remaining were not 
34 profitable. A large number of the respondents had completed their bachelors (172, 55%), 
35 
36 followed by Masters (118, 37.7%), Others (8, 2.6%), Doctorate (7, 2.2%), Intermediate (7, 
37 

38 2.2%) and Diploma (1, 0.3%). For the founder’s experience, 29.4% (92) of the respondents had 

39 4-6 years of experience, 29.4% (92) had 10 years and above years of experience, 18.5% (58) 

41 had 1-3 years of experience, 14.4% (45) 7-9 years of experience, 6.1% (19) had less than one 
42 

43 year of experience and 2.2% (7) had no experience. There were no female founding members 
44 

45 of new ventures for a vast majority (211, 67.4%), 1 female founding member for 22.7% (71) 

46 of the new ventures, 2 female founding members for 7.3% (23), 3 female founding members 

48 for 1.6% (5), 4 female founding members for .3% (1) and 5 female founding members for .6% 
49 

50 (2). The statistics are presented in Table I. 

51 Pre-test and Pilot Testing 
53 We pre-tested our questionnaire from the actual sample to improve our survey (Junaid et al., 
54 
55 2023). To improve the study design, pilot testing was carried out using a sample of 31 
56 

57 respondents as the minimum recommended sample for a pilot study is 30 (Delice, 2010). We 

58 obtained a high validity (Cronbach alpha value) for our variables via pilot study i.e., Digital 
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3 leadership capability (α = .923), Business model Innovation (α = .833), and managerial decision 
4 
5 making (α = .898). 
6 

7 Validation 

8 Confirmatory factor analysis was conducted to measure the reliability, discriminant, and 

10 convergent validity of the study (Tariq et al., 2023). The structural model covering digital 
11 

12 leadership capabilities, managerial decision making, business model innovation, and grants 

13 showed excellent fit to the data (p<0.001, CFI= .998, NFI= .997, RFI= .983, PCMIN/DF=1.8) 
15 

(Centobelli et l., 2019). The value of CMIN/df is 1.8 which is less than 5 indicating the model 
16 
17 is well adapted. As indicated in Table II the composite reliability (CR) values are above 0.80 
18 

19 which are statistically viable. All the AVE values are above 0.5 suggesting that there is good 

20 convergence validity of the scale suggesting that all measures are equally important in 

22 measuring the constructs associated. The multicollinearity test shows that the variance inflation 
23 
24 factor is less than 10 which indicates that there are no serious multicollinearity issues in the 
25 

26 scale. 
27 

28 
Table II reflects the corrected item-total correlation (CITC) value that is considered for the 

30 reliability analysis (Zott et al., 2011). The CITC values reported are above 0.30 which is above 
31 

32 the minimum recommended threshold for reliability (Centobelli et al., 2019). Table II shows 

33 the standardized factor loadings which are all above the threshold of 0.50 reflecting that the 
35 items are statistically reliable. 
36 
37 

38 
Analysis and Results 

40 
The descriptive statistics and correlation values between the variables are given in Table III. 

41 
42 The strength and direction of the relationship between the independent, dependent, mediating, 
43 

44 and moderator variables is reflected in Table III. The table reflects the mean and standard 

45 deviation values of the variables under study. This enabled us to test the model. 

47 To test the hypothesis of this study, we make use of PROCESS Macro to test the moderated 
48 
49 mediation analysis (bootstrapping 5000 samples, 95% confidence interval). Our study 
50 

51 theoretically explains the relationships between the said variables by analyzing them. Table IV 

52 represents the results for the direct and indirect effects of the moderated mediation model 

54 (Hypothesis 1-3). Results indicate that digital leadership capability significantly and positively 
55 

56 impacts business model  innovation (B=.203, p=.0000), thereby supporting hypothesis 1. 

57 Results reflect (Table IV) that digital leadership capability is positively and significantly 

59 
related to managerial decision-making (B=.2742, p=.00). A positive and significant relation 
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3 exists between managerial decision-making and business model innovation (B=.3484, 
4 
5 p=.0000). Our results direct that there is a significant (p=.0000) indirect effect of the 
6 

7 independent variable on the dependent variable (B=.0955) reflecting mediation of managerial 

8 decision making between the relationship of digital leadership capability and business model 

10 innovation supporting hypothesis 2. 
11 

12 This study tests the moderated mediation by adding grants as the potential moderator of the 

13 relationship. Table V represents the results of the moderated mediation analysis. Results reflect 
15 

that the positive relationship between digital leadership capability and managerial decision- 
16 
17 making is stronger when startups win grants (B=.5138; p=0.0000) as compared to when 
18 

19 startups do not win any grants (B=.2234; p=.0000). The same relationship is also reflected in 

20 Figure II via visual representation of the results. 

22 Results reflect that the mediation effect of managerial decision-making between digital 
23 
24 leadership capability and business model innovation is significantly moderated by grants 
25 

26 [.0164;.1929] such that the effect is stronger when new venture has won grants (Effect=.1790) 

27 as compared to when the new venture has not won any grants (Effect=0.0778). There is no zero 

29 between the confidence interval value and the value remains positive. These results provide 
30 

31 support for the hypothesis 3 of the study. This means that when the new ventures have won 

32 grants then it tends to support the business model innovation more than having won no grants. 

34 
35 

36 Discussion 
37 

38 In this study, we found a significant positive relationship between digital leadership capability 

39 and business model innovation in the context of new ventures and added knowledge to the 
40 
41 literature. We also delineate the relationship between digital leadership capabilities and 
42 

43 business model innovation by exploring the mediating role of managerial decision-making. We 

44 found that managerial decision-making mediates the relationship between digital leadership 

46 capabilities and business model innovation. Furthermore, we also found that grants moderate 
47 
48 the mediating role of managerial decision-making on the relationship between digital 
49 

50 leadership capabilities and business model innovation. 
51 

52 Relying on the dynamic capability theory, our findings contribute to the literature on digital 
53 

54 leadership capability and business model innovation by providing additional evidence in the 

55 context of new ventures. We argue that digital leadership capabilities are highlighted as 
56 
57 essential to enhance the business model innovation of new venture firms as leaders' roles in 
58 

59 guiding innovation, improved performance, and in other essential areas of the business is likely 
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3 to be increasingly important (Majid et al., 2023). Digital leaders can facilitate innovation in the 
4 
5 digital realm where new ventures can expand faster than laggards. These findings reinforce the 
6 

7 earlier studies that digital leadership capabilities play an important role in the innovation 

8 performance of the firms (Mihardjo et al., 2019). 

10 

11 This reflects that employees must be encouraged to try new things and take risks within the 

12 organization which ultimately can lead to development of new and innovative business models. 

14 In this way, leaders can keep up with digital trends and how to apply them to their businesses. 
15 

16 Our results are in line with the research work of Chatterjee, Chaudhuri, Vrontis, and Giobandi 

17 (2023) who conclude that digital leadership capability is integral for the digital transformation 

19 of the workplace and organizational performance. 
20 
21 

This study also found that management decision-making mediates digital leadership and 

23 business model innovation. New ventures need managerial decision-making to set a successful 
24 
25 direction, in our experience. Managerial decision-making further enables the new ventures to 
26 

27 manage their risks, build appropriate teams, allocate resources, and adapt to change. Integral 

28 decisions can be made for team motivation, organizational culture, financials, business 

30 strategy, marketing, and adopting technology. We conclude that through the managerial 
31 

32 decision-making process, managers make such decisions with the help of their digital 

33 leadership capabilities that ensure the efficiency of the strategic decisions being taken in the 
35 new ventures. Our results are supported by previous literature that reflects that managerial 
36 
37 decision-making impacts the firm performance in a positive manner (Alhawamdeh and 
38 

39 Alsmairat, 2019; Kunc and Morecroft, 2010). 
40 

41 Moreover, the   current   study   contributes   to   the   strategic   management   literature   by 
42 

43 demonstrating for the first time the significant positive mediating role exerted by managerial 

44 decision-making in the digital leadership capability and business model innovation 

46 relationship. The findings of our study provide two principal considerations. Firstly, digital 
47 

48 leadership capabilities encourage managers to make such decisions that drive the new ventures 

49 towards digital transformation enabling them to become more adaptive in a rapidly changing 
51 

technological world (Nagel, 2020). It is the responsibility of digital leaders to make such 
52 
53 decisions that ensure that the employees are involved in the digital transformation process 
54 

55 (Islam, Ahmad and Ahmed, 2022). In particular, in the presence of digital leadership capability, 

56 more favorable managerial decisions can be taken for new ventures that contribute towards 

58 innovation within the new venture. 
59 
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3 Digital leaders tend to harness their capabilities to guide the process of decision-making and 
4 
5 by doing so they tend to fill in the gap between visionary leadership and business model 
6 

7 innovation. Our study reinforces the holistic understanding that digital leadership efficacy 

8 extends beyond only a direct impact on business model innovation. The relationship between 

10 the two intertwines with the landscape of decision making which acts as a catalyst for 
11 

12 transformative changes in the business model of the new ventures. These findings reinforce the 

13 earlier studies focused on managerial decision-making and its impact on the performance of 
15 

ventures (Abubakar et al, 2019; Alwhawamdeh and Alsmairat, 2019). 
16 
17 

According to our findings, grants have a moderating effect on the relationship between digital 

19 leadership competency and innovation in business models as a result of managerial decisions. 
20 
21 In the early stages of their development, startups might secure non-repayable grants to fund 
22 

23 operational costs. By providing resources and validating business concepts, new ventures can 

24 reduce financial risk. Grants not only provide access to financials but also come with 

26 networking opportunities, mentorship, and other facilities. As grants do not have strings 
27 

28 attached, thereby, it gives the managers greater flexibility in terms of decision-making, as 
29 

30 grants do not come with any kind of obligations for new ventures. 

31 However, we see from our results that new ventures need to dedicate resources and put more 
32 
33 efforts towards the development of digital leadership capabilities and improving managerial 
34 

35 decision-making than obtaining grants, therefore, special efforts should not be put into raising 

36 grants. Whereas grants do have a positive aspect in terms of the provision of funding, however, 

38 efforts invested toward enhancing digital leadership and managerial decision-making skills can 
39 
40 be more fruitful for new ventures. 
41 

42 Theoretical implication 

43 The theoretical contributions of the study are threefold. Firstly, the current study finds the 

44 existence of a direct and positive relationship between digital leadership capabilities and 
46 business model innovation, thereby demonstrating how digital leadership capabilities besides 
47 
48 having capabilities for enhancement of organizational performance (Chatterjee, Chaudhuri, 
49 

50 Vronti and Giovando, 2023) and innovation performance (Benitez et al., 2022), is significant 

51 for business model innovation as well. Our findings enrich the dynamic capabilities theory 

53 literature by reflecting that distinctive dynamic capabilities (digital leadership capabilities and 
54 

55 managerial decision-making) can favour the business models in new ventures providing them 
56 

57 long-lasting competitive   advantages,   specifically   in   high-velocity   markets   (turbulent 

58 environments). 
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3 Secondly, our study empirically advances the literature by providing evidence on digital 
4 
5 leadership capability and managerial decision-making as a source of competitive advantage 
6 

7 that enhances innovation within new ventures. We argued that new ventures' human resources, 

8 managers, and their decision-making skills enable new ventures to translate leaders' valuable 

10 digital skills into enhanced business model innovation. Moreover, managers with high 
11 

12 decision-making skills enable new ventures to extract valuable knowledge enabling the new 

13 ventures to remain updated on the market transformations, exploit the new trends in technology 
15 

by adapting in order to improve competitiveness, and introduce new products/services and 
16 
17 business models (revenue streams and pricing mechanisms). Our results extend the DCV 
18 

19 literature by demonstrating a positive mediating effect of higher-order managerial decision- 

20 making, in the relationship between digital leadership capability and business model 

22 innovation. 
23 
24 

Thirdly, our results contribute to the literature by reflecting the significance of grants in the 

26 innovation of new ventures. This study reflects that grants can play an integral role for the new 
27 

28 ventures to come up with new products and services and enable better decision-making within 
29 

30 the new ventures. New ventures that secure higher grants are more likely to be innovative in 

31 the dimensions of value creation, value delivery, and value capture which is highly needed in 
32 
33 the digital realm. Research and development grants tend to impact the innovation within firms 
34 

35 in a positive a significant manner and facilitate the firms to gain desired market growth targets 

36 and remain competitive. 

38 

39 Practical Implications 

40 From a managerial point of view, our results suggest that digital leadership capabilities 
41 

42 amongst the leaders are integral for new venture business model innovation and leaders need 

43 to invest in digital-specific leadership development programs that provide executives with the 
44 
45 knowledge and skills they need to succeed in emerging technologies, data analytics, and digital 
46 

47 strategy. Moreover, new ventures aiming to make a difference in the digital space shall focus 

48 on improving their leaders’ digital capabilities as in an era marked by technology disruption, 

50 encouraging innovation in business models can enable firms to stay adaptable, competitive, 
51 
52 and resilient. Furthermore, it is critical to encourage experimentation, learning, and adaptability 
53 

54 as leaders in the digital space should foster a culture that rewards calculated risk-taking and 

55 sees failure as an opportunity for growth. 

57 

58 Moreover, training needs to be arranged for the managers to enhance their decision-making 

59 skills by the concerned stakeholders including but not limited to incubation/acceleration 
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3 centres, relevant institutes, government entities, and non-government organizations to help 
4 
5 build managerial skills necessary for a competitive environment. When founders are looking 
6 

7 for managers, they should look for decision-making skills to focus more on innovation. 

8 Managers with the right skills can navigate new ventures through turbulence by improving 

10 different elements of the business and also bringing radical innovation to gain competitive 
11 

12 advantage. 
13 
14 We suggest that entities that are involved in facilitating the new ventures should provide grants 
15 

16 to the new ventures to boost their innovativeness and better managerial decision-making. It 

17 requires a deeper understanding on the part of all stakeholders that to scale up and to bring 

19 novel solutions, new ventures need internal and external funding. Furthermore, governments, 
20 
21 especially of developing countries, should also derive such a policy that facilitates the new 
22 

23 ventures in securing grants both nationally and internationally for continuous experimentation 

24 and pursual of the growth strategy. 

26 

27 Conclusion 

28 This research emphasizes the critical significance of digital leadership capabilities in promoting 

30 business model innovation. The findings emphasize the importance of firms developing and 
31 

32 leveraging these capabilities in order to successfully traverse the challenges of the digital era. 

33 Understanding and applying digital leadership concepts becomes a vital engine of ongoing 
35 innovation and competitive advantage as leaders adjust to the changing landscape. 
36 
37 The empirical evidence in this study supports the notion that digital leadership capability has 
38 

39 an influence on managerial decision making which in turn fosters conducive environment for 

40 business model innovation. Managerial acumen tends to have a critical role in translating 

42 digital leadership into business outcomes. The mediation mechanism provides valuable insights 
43 

44 for companies that focus on optimizing innovation. This understanding empowers the 
45 

46 companies to foster leadership practices that are not only focused on technological 

47 advancements but also are a guidance for the decision makers to shape innovative business 

49 models in dynamic business environment. 
50 

51 Lastly, our study highlighted significant role that grants play as the moderator. Grants tend to 

52 be an influencer in the interplay between digital leadership and business model innovation 

54 through managerial decision-making. However, new ventures can drive on the road of business 
55 
56 model innovation with or without grants. Whereas grants do contribute towards financial 
57 

58 rewards for the new ventures but dedicated efforts should be more focused towards the 
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2 
3 development of digital leadership capabilities and managerial decision-making rather than 
4 
5 grants as this can turn out to be more beneficial for the new ventures. 
6 

7 

8 
Limitations and Future Research 

10 There are some limitations of the current study which may act as the starting point for future 
11 

12 studies. The study is survey-based and since the data was collected online, therefore, it has 

13 been challenging for the researcher to establish a sampling frame. For example, it is not known 
15 

exactly how many potential respondents read the survey sent to them. Adding to this, the study 
16 
17 is country-specific, as the data has been collected from Pakistan therefore this limits the 
18 

19 generalizability of the results that are obtained. The country-specific characteristics might have 

20 influenced the results of the study along with the size of the impact of the variables. It is 

22 recommended that future research work perform a cross-country analysis which will assist in 
23 
24 verifying the findings of the current study and validate the same for other national economic 
25 

26 settings. A comparative study can be carried out by collecting data from another country and 

27 the sustainability issues can be highlighted and examined if they impact business model 

29 innovation. This is crucial as Pakistan is strongly being impacted due to climate change (Annie, 
30 

31 Niko and Aiyna, 2023). Shifting the focus towards a comparative study provides the 

32 opportunity to generalize findings and provides broader conclusions as well. 
34 Furthermore, the influence of female founding team members can be analyzed as a driver for 
35 
36 business model innovation which will contribute to the growing body of knowledge on 
37 

38 diversity and innovation. We have seen in past studies that women in top management 

39 contribute towards better firm performance and open innovation (Tahir et al., 2021), therefore, 

41 it is crucial to examine the impact of female founding team members for new ventures in the 
42 

43 given context. 
44 

45 Moreover, our study includes profitability, education, experience, and number of women 

46 founders as the control variables for the study, however, we believe that all the contextual 

48 differences impacting the relationships in our conceptual model are not covered by these. This 
49 

50 is an opportunity to include other control variables in future studies that are potentially 

51 significant which include but are not limited to firm size and firm revenue. Further studies may 
53 introduce other dynamic capabilities that impact business model innovation, and the current 
54 
55 study limits itself to digital leadership capability and managerial decision-making as the 
56 

57 dynamic capabilities for business model innovation. Pursuing the said suggestions for future 

58 research, could further enhance the understanding of the relationship of digital leadership 

60 capabilities and business model innovation. 
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Size of Venture 
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6-10 81 25.9 

11-15 50 16.0 

16-20 25 8.0 

21-25 15 4.8 

26-30 4 1.3 

Above 30 47 15.0 
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New venture Profitability   

Yes 222 70.9 

No 91 29.1 
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Benitez et 
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Capability 
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DLC2 internal staff 
members 
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Alpha = 
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DLC3 who have 
the skills to 

 0.813    

 DLC4 exploit new 

IT trends 
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  · We have      
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  internal staff      
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  the skills to      
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  business and      

  operating      
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Making 
(Cronbach 

MDM2 sound 
principles 

n (2022) 0.570 0.639   

Alpha = 
.891) 

MDM3 when 
making 
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 MDM4 decisions 
about 
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Latifi, 
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BDI2 introduced 
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Bouwman 
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Alpha = 
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BDI3 products/ser 
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Table III. 

7 Descriptive statistics and Pearson’s Correlations between variables 
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Digital 
10 

Leadership 
11 

Capability 
12 

Business 
13 

Model 
14 

Innovation 
15 

Managerial 
16 

Decision 
17 

Making 
18 

Grants 
19 

Venture 
20 

profitability 
21 

Professional 
22 

Experience 
23 

24 Education 

25 Female 

26 Founding team 

27 member 

28 

29 **p<0.01, *p<0.05 
30 
31 Table IV. 
32 Direct and Indirect Effect 
33 
34 

Managerial Decision Making Business Model Innovation 

36 

37 Direct Effects B SE B SE 

38 Digital Leadership 

39 Capability 
40 Managerial 

.2742*** 

[.1984;.3499] 
0.0385 

.2032*** 

[.1122;.2942] 
.3484*** 

0.0462 

41 Decision Making 

43 Grants 
-1.1024** [-1.8383; - 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

 
 

0.374 

[.2235;.4733] 
0.0635

 

58 *Confidence Interval = 95%, 5000 bootstrap samples, N=313, *** p<0.00, **p<0.01, 
59 *p<0.05 

3.614 0.963     

 

3.659 
 

0.813 
 

.368** 
  

 

4.041 
 

0.702 
 

.387** 
 

.397** 
 

0.207 0.406 0.046 .100* 0.007 

0.709 0.454 .102* 0.079 .163** 0.085    

3.357 1.351 .095* .114* 0.027 -0.042 0.06 
  

2.51 0.816 -0.042 .132** -0.002 0.027 0.056 .316**  

0.466 0.812 -0.055 -0.059 -0.043 .127** -0.031 0.058 .219** 

 

.3665] 

Control Variables 

 

Education .0154 [-.0800;.1108] 0.0485 .1439**[.0378;.2501] 0.054 

Female founding 

member 
-.0183 [-.1093;.0728] 0.0463 -.0677 [-.1690;.0337] 0.0515 

Venture 

profitability 
.1915* [.0318;.3512] 0.0812 -.0122 [-.1914;.1671] 0.0911 

Professional 
-.0108 [-.0674;.0458] 

experience 0.0287 .0253 [-.0376;.0882] 0.032 

Total R2 0.1661 
 0.2329  

Indirect effect 
using Bootstrap 

 .0955 [.0500;.1481] 0.0244 
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4 

Table V. 
5 

Moderated mediation analysis 

7 Managerial Decision 

8 Making 

 

 

 

 

 
Business Model Innovation 

9 Coeff SE 95% CI Coeff SE 95% CI 
10 

11 Control Variables 
12 
13 0.0166 0.048 

[-
 

14 .0778;.1109] 
15 

Female 

.1439** 0.054 [.0378;.2501] 

16 

17 founding 

18 member 
19 

-0.0126 0.0465 
[-

 
.1041;.0789] 

-0.0677 0.0515 [-.1690;.0337] 

20 Venture 

21 profitability 
22 

23 
24 Professional 
25 experience 
26 
27 

.1848* 0.0807 [.0261;.3436] -0.0122 0.0911 [-.1914;.1671] 

 

 

 
-0.0078 0.0285 [-.639;.0483] 0.0253 0.032 [-.0376;.0882] 

28 Conditional Effect of focal predictor 
 

29 

30 No Grants .2234*** 0.042 [.1408;.3059] 
31 
32 Grants 

.5138*** 0.0896 [.3374;.6901] 

33 raised 

34 Conditional indirect effect of X on Y 
35 
36 No grants 0.0778 0.0217 [.0395;.1240] 
37 

38 Grants 
39 raised 

0.179 0.0511 [.0824;.2818] 

40 Index of moderated mediation 
41 

42 Index: 

43 .1012 
0.0454 [.0164;.1929] 

 

44 *Confidence Interval = 95%, 5000 bootstrap samples, N=313, *** p<0.001, **p<0.01, 
45 *p<0.05 
46 
47 

48 

49 

50 

52 

53 

54 
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