Family CEOs and non-family CEOs and innovation: Does internationalization matter?

Abstract
This study examines the influence of family CEO and non-family CEO on innovation, and moderating role of internationalization on this relationship. We used sample of 2926 firm-year observations of non-financial firms listed on Pakistan Stock Exchange. To test the hypothesis, we applied the ordinary least squares regression method and further employed the generalized method of moments estimation and two stage least squares method to check for the robustness of the results. Our results imply that family CEOs positively influence the innovation. Moreover, our findings indicate that internationalization further strengthens this relationship. Overall, our study adds to the family business literature and provides empirical support to socioemotional considerations in family firms in case of an emerging economy.
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1. Introduction
In the current globalized markets, investment in research and development (R&D) expenditure is an important strategic factor for the success of the business (Block, 2012). In order to expand the business and to stay ahead of competitors, innovation and internationalization are considered important factors for the survival and growth of the businesses. The past decades have witnessed businesses going beyond the borders to seek growth opportunities through the sale of goods and services in international markets (Jin et al., 2021). The diversification of the markets allows the firm to broaden the customer base and achieve stability of the revenue sources (Sun et al., 2019). While the entry into the foreign markets may result in achieving the increased number of customers and higher firm growth, nevertheless, the internationalization does offer multiple risks for the businesses operating in the foreign markets (Zhu and Sardana, 2020). Among others, the business uncertainties, regulatory risks, and political risks are some of the key risks highlighted by the researchers that may adversely affect the performance of the firm. In this scenario, the business managers are entrusted with the tasks to address such risks that may lead to lower firm performance and bankruptcy (Giambona et al., 2017). Contextually, the top management team of the business responds to these business risks according to their managerial skills, knowledge and personal characteristics. Hsu et al. (2013) highlighted that CEO characteristics have profound influence over internationalization and business innovation. The effect of personal characteristics and social behavior of the CEOs on the internationalization and innovation of the firm is, therefore, an important area of research that needs to be examined.

From the perspective of agency theory, investment in research and development (R&D) expenditure is intricately linked to agency conflicts due to the long-term horizon and uncertainty inherent in such decisions. Block (2012) notes that managers, driven by a desire for short-term gains and apprehensive about the costs associated with R&D initiatives, may be disinclined towards projects requiring innovation. This higher level of information asymmetry may consequently lead to underinvestment in R&D activities, causing firms to miss out on business opportunities crucial for maintaining a competitive edge. Similarly, in corporate governance literature, the ownership structure of a firm is regarded as a crucial aspect of governance that can help alleviate agency conflicts through enhanced management oversight (Amin et al., 2023). The significant involvement of controlling shareholders, such as family owners, curtails managerial divergence by actively overseeing business operations. This vigilant monitoring can lead to reduced agency costs and more effective R&D decision-making (Ain et al., 2022). However, Purkayastha et al. (2019) highlight that the excessive power and dominant influence of family owners can precipitate a different form of conflict, known as principal-principal conflict. In such instances, controlling shareholders may exploit minority shareholders through the diversion of firm resources and pursuit of personal agendas. Their undue sway over the business and emphasis on family objectives may redirect resources towards augmenting family wealth rather than allocating them to R&D activities (Solarino and Boyd, 2020). Overall, the impact of family ownership on innovation remains a subject of ongoing inquiry in the family business literature, which this study seeks to address.

Moving forward, the strategic direction of a firm is greatly influenced by the characteristics of its top management (Ali et al., 2022). According to Upper Echelons Theory (UET), organizational outcomes reflect the values and cognitive foundations of influential actors, thus the strategic decisions of a firm are significantly shaped by the managerial capabilities and attributes of the CEO (Hambrick and Mason, 1984). As key decision-makers within organizations, CEOs possess substantial influence over strategic choices, including those impacting innovation (Malik et al., 2020), as highlighted by numerous studies. Furthermore, in governance literature, it is asserted that the CEO's influence extends to investment decisions, which directly impact firm performance. For example, Ali et al. (2022) demonstrated that a powerful CEO correlates with enhanced firm performance and superior investment choices. Building on this perspective, we posit that the presence of a family CEO in family-owned enterprises positively correlates with innovation. Family CEOs often perceive the family business as a legacy, prioritizing long-term wealth maximization driven by socioemotional considerations. This alignment of interests between the family CEO and owners reduces information asymmetry and minimizes agency conflicts, leading to increased investment in research and development. Conversely, the appointment of a non-family CEO may exacerbate principal-agent conflicts due to heightened information asymmetry and misalignment of interests with the owners (Ain et al., 2022). Therefore, we hypothesize a negative relationship between non-family CEOs and innovation. Additionally, we argue that internationalization reinforces the positive correlation between family CEOs and innovation. The alignment of interests with family owners may incentivize family CEOs to increase research and development expenditure to capitalize on international market opportunities and ensure the continuity of the business for future generations. Similarly, we suggest that internationalization weakens the negative relationship between non-family CEOs and innovation. Increased profits from business expansion provide non-family managers with greater resources for investment, potentially fostering innovation through empire-building initiatives and offering higher salaries and benefits. 

Our study in this context adds to the family business literature in several ways. First, we add to the family business literature by highlighting the distinct influence of family CEOs and non-family CEOs on research and development expenditure and innovation of the firm. While family business literature mainly considers the family business owned and controlled by the family owners, our research highlights the distinct behavior of family firms in presence of family CEOs and non-family CEOs. Second, several studies on family businesses (e.g., Purkayastha et al., 2019) highlight the presence of principal-principal conflict in the family firms due to intense involvement of family owners and pursuance of family agenda. Our study in this context highlights the novel evidence of the existence of principal agent conflict and higher information asymmetry in family firms in the presence of non-family managers. Third, Lin et al. (2019) examined the association between the research and development expenditure and internationalization in family firms managed by family managers and non-family managers. Our study extends the research work of Lin et al. (2019) in different ways. First, we respond to the future call made by authors by examining this nexus in context of an Asian emerging economy, Pakistan. While the authors used samples of Taiwanese high-tech firms, our study uses sample of non-financial firms listed on Pakistan Stock Exchange.  According to Armitage et al. (2017), developed economies are mainly associated with the principal-agent conflict due to dispersed ownership and higher information asymmetry. On the other hand, the emerging economies are mainly characterized by the principal-principal conflict due to presence of dominant business groups and family businesses. The presence of concentrated ownership in such economies poses specific corporate governance challenges for such countries due to exploitation of minority shareholders by controlling shareholders. Since Taiwan is a developed economy, therefore, the results obtained in context of a developed economy cannot be generalized to the emerging economy which is associated with the less stringent regulatory frameworks and offers less protection to investors. Second, while the sample of the study of Lin et al. (2019) was limited to the Taiwanese high-tech firms, our study, in contrast, used sample of all non-financial firms listed on Pakistan Stock Exchange. Finally, our study provides more recent evidence by using sample comprising of period 2012–2022 as compared to sample spanning over a period of 2000 to 2006 used by the authors.

We consider Pakistan an interesting research ground for the examination of this nexus for at least two reasons. First, the majority of the non-financial firms listed on Pakistan Stock Exchange are family businesses, owned and controlled by a single individual or a single family. According to Alayo et al. (2021), family businesses are the most common business entities across the globe and play a pivotal role in generation of employment and contribute significantly towards the Gross Domestic Product (GDP) of a country. Moreover, family ownership offers a unique ownership type due to overlap of ownership and control of the firm by a single family (Federo et al., 2020). The prominence of non-financial goals and socioemotional wealth considerations in such firms distinguish the strategic behavior of such firms from other ownership types and non-family businesses. Second, Amin et al. (2023) mentioned that the family owners consider the family businesses as a legacy to be transferred to the next generation, therefore, the family owners’ resort to less risky decision to avoid the risk of bankruptcy and continuity of the firm. In this perspective, it is considered necessary to investigate and explore the influence of family CEOs and non-family CEOs towards the internationalization of the business and its ultimate impact on innovation. Finally, the emerging markets differ significantly from developed markets in terms of agency conflict. According to Armitage et al. (2017), the developed markets are mainly characterized by the dispersion of ownership giving rise to principal-agent conflict. On the other hand, the emerging markets are associated with the presence of large shareholders and dominant business groups. The presence of controlling shareholders in such markets results in principal-principal conflict. As such, the presence of weak regulations in emerging markets leads to exploitation of minority shareholders by the large shareholders to meet their personal interests. Therefore, the results obtained in context of developed countries such as USA and UK cannot be generalized to the emerging market, Pakistan.

In order to address the research question, we use sample of 2926 firm-year observations of non-financial firms listed on Pakistan Stock Exchange. Our results suggest that family CEO is positively associated with the innovation. Moreover, internationalization further strengthens the positive relationship between family CEO and innovation. Our study extends contribution to the extant literature in several ways. First, we provide novel evidence of the distinct influence of family CEOs and non-family CEOs on innovation, and moderating role of internationalization on this relationship. Second, we extend the research work of Lin et al. (2019) by focusing on an emerging economy and using a sample comprising of non-financial listed firms spanning over the larger period. Finally, we provide empirical support to upper echelon theory and social identity theory by reporting the effect of top management team’s characteristics over the firm outcomes, and the presence of socioemotional considerations in the strategic decision making of the family firms. 

The rest of the study will proceed in the following manners. Section two will present the literature review and hypotheses development; section three will outline the research design; section four will present and discuss the results; finally, section five will conclude the study.

2. Literature review and hypotheses development
2.1	Upper echelons theory
The upper echelons theory posits that the firm outcomes, strategic choices and performance levels are affected by the managerial traits and characteristics (Hambrick and Mason, 1984). According to the theory, the personality characteristics of decision maker is more relevant in case of complex decision making. Using framework of upper echelons theory, a large stream of literature confirmed that demographic characteristics such as age, tenure, gender, education and experience of the top executives affects his or her strategic decision making, that ultimately shapes the firm’s behaviour and affects the firm outcomes (e.g., Ali et al., 2022: Malik et al., 2020). Undoubtedly, the R&D spending and internationalization are important aspect of firm’s decision making that has a profound influence on the firm’s strategic behavior. Thus, substantial interest of top management is assumed to influence these financial decisions that ultimately affects firm performance and firm value. In this scenario, we consider upper echelon theory, a suitable framework to discuss how the top management, such as CEO’s characteristics affect the firm’s innovation decisions.

2.2	Agency theory
The agency theory posits that due to separation of ownership and control, the principal (shareholders) delegate day to day operations to agents (managers). The divergence of interest between the two parties give rise to principal-agent conflict (Jensen and Meckling, 1976). Being the utility maximizers, the managers may not always act in the best interest of the shareholders (Ain et al., 2022). For instance, while the shareholders may seek the long-term wealth maximization by undertaking long term projects, the managers, on the other hand, may seek quick profits by investing in short term projects to gain high salaries and benefits (Amin et al., 2021). In this scenario, the shareholders resort to various corporate governance mechanisms to align the interests of the managers with owners and reduce the principal-agent conflict. 

The agency literature considers the ownership concentration as an important tool of governance mechanism to reduce agency conflict (Anderson and Reeb, 2003). The continuous involvement of controlling shareholders in strategic and operational decisions reduce the information asymmetry and mitigate the principal-agent conflict (Amin et al., 2023). The ownership concentration mainly occurs in family firms, owned and controlled by an individual or family, and is predominantly evident in emerging markets (Nadeem, 2021). Relatedly, Amin et al. (2023) mentioned that the family owners provide effective monitoring of management by restricting the opportunistic behaviour of managers and, therefore, the principal-agent conflict is less evident in family firms. The presence of controlling shareholders, however, give rise to another type of conflict, principal-principal conflict. In this scenario, the controlling shareholders exploit the minority shareholders by extracting private benefits as they have access to privileged information (Villalonga and Amit, 2006). 

The presence of concentrated ownership, such as family ownership, provides different implications for research and development activities due to the presence of principal-principal conflict in such firms (Block, 2012). From one perspective, the intense involvement of family owners in the affairs of the business restricts the divergent attitude of managers due to better monitoring which may lead to higher investment activities in such firms (Purkayastha et al., 2019). Moreover, the presence of family managers leads to alignment of interest between both the parties, and for the sake of family objectives, their presence is associated with higher innovative activities (Miller et al., 2022). On the other hand, Amin et al. (2023) mentioned that family owners do not undertake uncertain and risky investment decisions to avoid the risk of bankruptcy. Therefore, the presence of family owners may exacerbate the agency conflict because owners may not be grabbing the risky business opportunity even if said venture may increase the firm’s wealth in the long run. 

2.3	Social Identity theory
We also base our hypotheses under the framework of social identity theory, which posits that people identify themselves with the social categories on the basis of various factors such as their working organization. This identification, later, shape their behaviour and self-concept (Ashforth and Mael, 1989). Organizational identification is “the degree to which a member defines himself or herself by the same attributes that he or she believes define the organization” (Dutton et al., 1994). In this context, firms are considered as a significant social group to which individuals identify themselves and belong (Cannella et al., 2015). Foreman and Whetten (2002) mentioned that the strong organizational identification leads to positive behaviour and attitude of an individual towards the organization and increases his or her commitment towards the objectives of the enterprise. Contextually, the family owners identify themselves with their family firm and exhibit strong commitment and affiliation for it. Due to strong affiliation, they significantly affect the strategies and objectives of the firm (Miller et al., 2011). 

2.4	Family CEO and innovation
According to Upper echelons theory the firm outcomes, strategic choices and performance levels are affected by the managerial traits and characteristics (Hambrick and Mason, 1984). According to the theory, the personality characteristics of decision maker is more relevant in case of complex decision making. Relatedly, the governance literature (e.g., Brune et al., 2019) is of the view that the relationship of CEO with the controlling family influences his strategic behavior towards the firm. According to Miller et al. (2022), the presence of family CEO is associated with less principal-agent conflict due to strong association with the family owners and alignment of their interests with the family goals. Moreover, their presence increases the family identification of the firm and grant legitimacy to the family business in the eyes of stakeholders. The strong emotional ties of the family CEO with controlling family, therefore, results in strategic behavior of firm in line with the family owners.
	
We may assume higher investment in R&D activities in the presence of family CEO for several reasons. First, the presence of the family CEO reduces the principal-agent conflict due to intense monitoring of management and alignment of interest between the family owners and managers (Miller et al., 2022). As such, the divergent attitude of managers to increase their own utility is restricted due to continuous involvement of family managers in the affairs of the business. Second, the family owners consider the firm as a legacy to be transferred to the next generation (Purkayastha et al., 2019). In order to leave the business in good condition, the family owners strive to gain competitive advantage in the market through innovative activities. Third, from socioemotional wealth’s perspective, the importance attached to the business by family owners, for the sake of preservation of family wealth, urges them to undertake long term decisions for the maximization of firm value (Amin et al., 2023). The heritage and tradition of the firm and the intended transfer of the firm to the next family generation leads family owners to think long term and invest more in research and development activities. 

Prior studies examine the influence of family managers on research and development spending and provide mixed evidence. For instance, Block (2012) found negative influence of family owners on R&D spending in case of S&P 500 family firms. Similarly, Quarato et al. (2020) found less innovation in family firms in case of Italian firms. On the other hand, using a sample of Chinese listed firms, Islam et al. (2022) highlighted that family firms with family managers are positively related to the innovation. 

While the family business literature (e.g., Murro and Peruzzi, 2019) mainly considers the family firms owned and controlled by the same family, nevertheless, the presence of non-family CEO may result in change in financial characteristics of the firm that may not be aligned with the family’s objectives. The family firms may opt for the hiring of non-family CEO for several reasons. First, the business is of a complex nature and none of the family members possess the technical expertise to run and supervise the business operations (Amin et al., 2023). Second, the family members may already be enjoying lucrative income and prestige from other jobs than expected from firm’s control. Third, the absence of talent within the family may urge the family owners to hire professional managers from outside to run the business (Le Breton-Miller and Miller, 2008). In contrast to the family CEO, the presence of non-family CEO may have different implications for the strategic behavior of the firm. According to Amin et al. (2023), the presence of non-family CEO may exacerbate the principal-agent conflict in such firms as the interests of the non-family CEO may not be aligned with the family owners. Moreover, the non-involvement of owners in the affairs of the business may increase information asymmetry as the non-family CEO may not disseminate sensitive information to the owners. According to Miller et al. (2022), the socio-emotional wealth considerations and enhancement of family image are not priority for non-family executives, therefore, their presence is associated with more risk-taking behavior. In this scenario, the agency conflict arising due to presence of non-family CEO may lead to lesser innovative activities in such firms. The non-family managers may not be willing to spend money on research and development activities for the sake of their personal interests and empire building. Thus, we may assume lower innovation in presence of non-family CEO in family firms. Empirically, Lazzarotti and Pellegrini (2015) found higher innovation in family firms managed by non-family managers. On the other hand, Steijvers and Niskanen (2013) highlighted that presence of non-family managers is associated with higher cash holdings that may reduce the level of innovation in family firms. Overall, we hypothesize that:

H1: Family CEO is positively associated with innovation

2.5	Moderating influence of internationalization
According to Johanson and Vahlne (2017) “internationalization is the process in which the firms gradually increase their international involvement”. Internationalization, however, may be differentiated from exports that is considered as “selling products/services via direct and/or indirect methods to overseas markets using the firm’s production facilities in its home country” (Kahiya, 2020). Internationalization is considered an effective growth strategy by the firm to use foreign resources and increase the sale of goods and services. The expansion into the international markets helps the business to acquire technical knowledge and enjoy economies of scale resulting in lower cost of production and higher profits (Castaño et al., 2016). On the flip side, internationalization is not risk-free. Entering into the foreign markets may create multiple challenges for the firm. The subsidiaries operating in the international markets may face multiple risks such as regulatory risks and political risks that may threaten the operations of the business. According to Zhu and Sardana (2020), multinationals operating internationally are more prone to uncertainties and business risks. More specifically, the existence of weak formal institutions in emerging markets poses significant threats for the firms due to unclear policies and ineffective enforcement of legal rights. The inability of the management to mitigate such risks not only results in poor firm performance but may also lead to bankruptcy.

Using the framework of Upper echelons theory, multiple studies (e.g., Ali et al., 2022; Hsu et al., 2013) argued that, among other factors, strategic decisions of the firm to enter into the foreign markets depends on the personal characteristics of the managers.  Hambrick (2007) noted that decision making process of executives are based on their cognitive basis, vision and interpretation of the information. In this scenario, Hsu et al. (2013) argued that managers operating in the local markets are unfamiliar with the cultural diversity and therefore resist the expansion of business operations to the international markets. Similarly, in view of the risks and challenges attached to the foreign markets, the risk averse managers prefer to operate in domestic markets that leads to lower profitability in the long run. Finkelstein et al. (2009) argued that educated managers are more likely to undertake risky decisions due to their better calculations and analysis. Similarly, Miller et al. (2022) mentioned that family managers are associated with the long-term strategic decisions to leave the business in good condition for the next generation. Consequently, the opportunities foreseen in the foreign markets urge the family CEOs to undertake more innovation to achieve higher market share. On the contrary, Amin et al. (2023) mentioned that family owners avoid risky strategic decisions due to the fear of bankruptcy. In such situations, the family managers avoid the expansion of family business in the international markets as foreign markets are more prone to uncertainty and risk.

While the agency literature associates internationalization of the business and higher R&D spending with the higher agency conflict due to uncertainty and high risk, nevertheless, the expansion of business across border results in more profits for the business (Block, 2012). The higher profitability encourages the non-family managers to opt for more innovation as it may lead to the availability of surplus cash flows at the disposal of managers. Hence, it is presumed that internationalization negatively moderates the relationship between non-family managers and innovation. Empirically, Zhou et al. (2019) found positive effect of family managers on internationalization in case of Chinese family managers. Similarly, Tsao and Lien (2013) also found positive relation between family managers, internationalization and innovation in case of firms listed on Taiwan Stock Exchange. Thus, we hypothesize that: 

H2: Internationalization strengthens the positive relationship between family CEO and innovation.

3.	Research methodology
3.1	Sample selection
The data for the study was gathered from the annual reports of the firms available on website of Pakistan Stock Exchange and on the website of the respective firm. The sample was based on the non-financial listed firms over the period 2012-2022. We considered 2012 as the first year of our sample period as the Listed companies (Code of Corporate Governance) Regulations were first introduced in Pakistan in 2012. The last year up to which data was available was 2022, therefore, it was considered as a last year of sample selection. We excluded the financial firms from our sample because these firms operate under separate regulatory frameworks and have different financial characteristics. After exclusion of financial firms and firms with missing observations, our final sample comprises of unbalanced panel data with 2926 firm-year observations. The sample selection procedure is reported in panel A of table I. Similarly, panel B reflects the categorization of the main sample into family firms and non-family firms, whereas panel C shows the classification of sample on the basis of presence of family CEOs and non-family CEOs.

{Insert table I around here}

3.2	Variable measurement
[bookmark: _Hlk147006442]Prior literature (e.g., Block, 2012) considers the R&D expenditure as a proxy for innovation. Consistently, we measure our dependent variable, innovation, as a ratio of R&D expenditures to assets. Regarding family ownership, according to Villalonga and Amit (2006), minimum ownership of 20% of equity capital is sufficient to consider the firm as family owned and controlled. However, following Purkayastha et al. (2019), we further strengthen the ownership criteria and considered the family-owned firm as a firm where at least any two out of the following three conditions are met: “1) the family had a minimum stake of 20%; 2) at least one member of the family was on the board; 3) a member of the family was also the chairperson of the board”. On the basis of the set criteria, we excluded the non-family firms and left with only family firms in our sample. At the next stage, in order to determine the presence of the family CEO and non-family CEO, we further categorize the family firms on the basis of family and non-family CEOs. Accordingly, we created dummy variable where ‘1’ represents if the family CEO is present, whereas ‘0’ represents the presence of non-family CEO.

Consistent with the previous studies (e.g., Hsu et al., 2013), we measure our moderating variable, internationalization, using two proxies: ratio of foreign sales to total sales, and ratio of foreign assets to total assets. Both measures were integrated to define a single composite measure to be used in the regression models. We choose both the said measures to determine internationalization because foreign sales and foreign assets represent the dependence of the firm on the foreign markets. To control for the endogeneity, consistent with Nekhili et al. (2020), we further introduced governance and financial controls in our model. Table II depicts the nature, symbol and measurement of all the variables used in the study.

{Insert table II around here}


3.3	Econometric model
In order to test the hypotheses, the ordinary least square (OLS) regression was run using following models:



(Model 1)




(Model 2)


4. Results and discussion
4.1	Descriptive statistics
Table III reports the number of observations, mean, standard deviation, minimum and maximum of all the variables. The table shows mean of INN as 0.115 which shows that on average the research and development investment made by our sample firms is 11.50%. Similarly, the mean of FAM_CEO is 0.691, whereas the mean of NFM_CEO is 0.309. This indicates that on average 45.10% of the firms consists of family CEOs whereas 22.10% of sample firms comprises of non-family CEO. The mean for INT, which is representative of both foreign sales and foreign assets, is 0.187 which no doubt is less, however, it is not surprising because the existence of weak formal institutions and due to the hurdles faced by the exporters fewer industries decide for internationalization. Regarding control variables, the mean BD_SIZE is 8 persons which is consistent with the minimum requirement of seven directors on corporate boards mandated by Code of Corporate Governance 2012. The mean BD_IND is 29.10%, which is in accordance with the minimum requirement of at least two independent directors on board. Mean of CEO_DUAL is 0.137, whereas mean of BD_GD is 0.141. Noticeably, the minimum number of female directors on the board is 0 while their maximum presence is 38%. Since our sample covers period before the promulgation of code of corporate governance 2017 which mandated the presence of at least one female director on the board, therefore, presence of not even a single female director is not surprising. On the other hand, some firms have up to 38% gender diversity on board. Mean of AUD_COM is 4.164 which is indicative of presence of around 4 members in the audit committee of the board. Mean of EXEC_DIR is 5.108 which shows that on average 5 executive directors are found on firm boards in our sample firms. Mean of EQ_OWN is 0.119, whereas mean of FAM_OWN is 0.315. Further, mean of ROA is 6.550; mean of MTB is 2.338; mean LEV is 23.50%; mean F_SIZE is 22.751; and mean F_AGE is 26 years.

{Insert table III around here}

4.2	Pearson correlation
Table IV reports the Pearson correlation of all the variables used in the study. The results show positive correlation between INN and FAM_CEO (0.188***), and negative correlation between INN and NFM_CEO (-0.167***). In both the cases the results were significant at the 1% level of significance. Similarly, positive correlation in the expected direction was found in case of INT and INN (0.151***). Overall, all the results were in line with the expectations and provide partial support to our hypotheses. 

According to Gujarati (2016), if the correlation coefficient exceeds 0.8, then there is a threat of multicollinearity. In all the cases, the coefficient was well below 0.8, hence the problem of multicollinearity does not exist in our data. Additionally, consistent with Caramanis and Spathis (2006), the absence of multicollinearity was further confirmed, as the reported values of VIF falls below the severity level of 5.

{Insert table IV around here}

4.3	Regression analysis
In order to test the hypotheses, we run the ordinary least squares (OLS) regression using model 1 and model 2. Model 1 was used to determine the direct effects of family CEO on innovation, whereas model 2 was used to determine the moderating influence of internationalization on this the relationship. Under hypothesis H1, we hypothesized that family CEO is positively associated with innovation. We run the regression analysis using model 1 and the results obtained were depicted in table V. We argue that due to socioemotional considerations and alignment of interest between the family CEO and family owners, the family CEOs undertake more R&D investment. Our hypothesis H1 and our argument was supported as we found statistically significant positive association between FAM_CEO and INN (β = 0.136, p < 0.01), at 1% level of significance. Our results extend support to the findings of Islam et al. (2022), which mentioned the higher innovation in presence of family CEOs.

Similarly, under hypotheses H2, we hypothesized that internationalization strengthens the relationship between family CEO and innovation. We based our argument on the notion that in case of family CEOs, the desire of family owners and family managers for the long-term growth of the business and maximization of the firm value, the internationalization positively moderates the relationship between family CEO and innovation. On the other hand, the higher profits expected from cross border transactions, forces the non-family managers to focus more on R&D spending to grab the international market opportunities. To test the hypotheses, we run the regression analysis using model 2, and the results obtained are reflected in table V. The results show support for our hypothesis H2, as we found significant positive coefficient of interaction term in both the cases; FAM_CEO * INT (β = 0.117, p < 0.01). Our results were significant at 1% level of significance. Our results in this context extend support to the findings of Zhou et al. (2019).

{Insert table V around here}

4.4	Robustness check
4.4.1	Generalized method of moments estimation
Although OLS regression results show support for our hypotheses, however, the results may be endogenous due to unobserved heterogeneity and simultaneity. According to Ullah et al. (2018), OLS regression is unable to capture complex and dynamic relationships and unable to solve the problem of unobserved heterogeneity and simultaneity, which may lead to biased results. Therefore, we used GMM estimation for the robustness check as it is commonly used for endogeneity problems. The GMM estimation of family CEO, non-family CEO, internationalization and innovation are shown in table VI. Consistent with Roodman (2009), we use lagged value of dependent variable (innovation) as instrument in our estimation process. As expected, the signs of coefficients were in conformity with our earlier obtained results which shows the conformance of results obtained from OLS regression method. 

{Insert table VI around here}

4.4.2	Two stage least squares method
Another method used to check endogeneity and omitted variable bias is the application of two stage least squares (2SLS) estimations. According to Bhagat and Bolton (2019) “In order for the first stage to be strong and valid, we must have predictor instruments that are strongly correlated with the potentially endogenous regressor but uncorrelated with the regression equation error term”. Consistent with Wang et al. (2021), we used industry average of the family CEO as an instrumental variable in our 2SLS regression. As a further precaution, we run diagnostic tests to check the appropriateness of our instrumental variable. Following Kao et al. (2019), we use Cragg and Donald (1993) test for the identification of weak instruments, and Sargan-Hansen test for over identifying restrictions to check whether the instrumental variable is unrelated with the error term. The results reported in Column 1 of table VII show that our instrumental variable is strongly related to FAM_CEO which shows validity of our instruments. Further, the results in column 2 and 3 also shows that our results are significant at 1% level of significance which shows conformance to our earlier obtained results and provide additional support to hypothesis H1 and H2.

{Insert table VII around here}

4.4.3	Fixed effects analysis
Another method used in the literature to deal with the problem of unobserved heterogeneity is the use of fixed effect analysis (Huang et al., 2023). This method addresses the problem of endogeneity through incorporation of firm and year fixed effects in the model to control for the time invariant characteristics of the firm. In order to confirm the robustness of our earlier results, it is necessary that the results obtained through fixed effects analysis must be similar to the previous results. The results obtained by using this approach are reported in table VIII and are similar to our earlier results.

{Insert table VIII around here}

5. Summary and conclusion
This study examines the effects of family CEO and non-family CEO on the innovation, and moderating role of internationalization on this relationship. Our study extends contribution to the extant literature in several manners. First, we add to the family business literature by highlighting the distinct influence of family CEO and non-family CEO on innovation in family firms. As such, we provide the positive influence of family CEO on the innovation in our sample firms. Second, our study enriches the family literature by highlighting the moderating role of internationalization on this relationship. In this scenario, we highlight that internationalization strengthens this relationship. Finally, consistent with the earlier studies, we provide empirical support to upper echelons theory by reporting the significant influence of CEO characteristics and personal attributes on the level of innovation. Moreover, our findings also provide empirical support to social identity theory by highlighting the socioemotional considerations in strategic decision making in family firms.

We use sample of non-financial listed firms over the period 2012-2022 and applied ordinary least squares regression to test the hypotheses. Under hypothesis H1, we hypothesized that the presence of family CEO is positively associated with innovation. We argue that due to socio emotional considerations and alignment of interest with the family owners, the presence of family CEO is associated with higher R&D spending. On the other hand, the absence of family interests and higher information asymmetry results in less R&D expenditure and lower innovation in family firms. Our hypothesis was supported as we found a significant positive association between both the variables. Similarly, under hypotheses H2, the study hypothesized that internationalization strengthens the relationship between family CEO and innovation. Again, our both hypotheses were supported as we found significant positive coefficient of interaction term in both the cases. The results extend support to our argument that surplus cash flows arising from foreign trade urge the family managers and non-family managers to focus more on innovation. Overall, our results are consistent with family business literature in this context.

Our research contributes to the theoretical framework of family business studies. Specifically, we delve into the distinctive impact of family and non-family CEOs on innovation, enriching the existing literature in this field. Drawing from social identity theory, previous studies (e.g., Amin et al., 2023; Le Breton‐Miller and Miller, 2008) have emphasized the family-centric approach of family owners and their pursuit of non-monetary objectives within family enterprises. Our findings affirm the significant role of socioemotional wealth considerations in shaping strategic decision-making within these firms. In a practical context, Pakistan, as an emerging economy, relies heavily on both domestic and foreign investments to address its balance of payment deficit. In light of this, our findings hold substantial implications for investors and regulators alike. For investors, we underscore the family-driven nature of innovation under family CEOs. Furthermore, our insights offer valuable guidance to family business owner/managers, aiding them in comprehending the potential repercussions of integrating non-family executives into their operations.

Similar to other studies, our study possesses certain limitations. However, these constraints can potentially pave the way for future research avenues. Firstly, the ownership structure of listed firms encompasses various stakeholders, including lone founders, family owners, institutional investors, and state owners, each exerting unique influences on a firm's strategic behavior within its social context and agenda. While our focus lies on the strategic behavior of CEOs within family firms, forthcoming researchers might explore CEO behavior across different ownership structures. Secondly, given Pakistan's status as an emerging economy, its cultural landscape diverges not only from developed nations but also from other emerging markets due to multifaceted cultural, social, and demographic dynamics. Subsequent studies could replicate our model across a spectrum of emerging and developed markets to ascertain the generalizability of our findings. Lastly, the study's sample size is constrained due to the limited number of non-financial firms listed on the Pakistan Stock Exchange. Future investigations could expand upon this empirical analysis by incorporating larger sample sizes, thereby offering deeper insights into the behavioral patterns of family owners. In summary, while our study contributes valuable insights, addressing these limitations could enhance the comprehensiveness and applicability of future research in understanding the behavior of family owners.
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Tables

Table I:	 Sample description
	[bookmark: _Hlk122374944]Panel A: Sample selection procedure
	Firm-year observations
	Number of firms

	Sample of all listed firms for the period 2012 to 2022
	5,681
	591

	Less: Firm financial firms such as banks, insurance companies etc.
	(1,604)
	(165)

	Sample before removing missing observations
	4,077
	426

	Less: Missing observations 
	(1,151)
	(119)

	Final sample
	2,926
	307



	Panel B: Ownership wise composition
	Firm-year observations
	Number of firms
	Percentage

	Family firms
	1,811
	191
	61.89

	Non-family firms
	1,115
	116
	38.11

	Total 
	2,926
	307
	100.00



	Panel C: CEO wise composition
	Firm-year observations
	
	Percentage

	Firm-year observations related to family CEO
	1,252
	
	69.13

	Firm-year observations related to non-family CEO
	559
	
	30.87

	Total
	 1,811
	
	100.00


Note: The table reports the sample selection procedure used in the study. Panel A shows the sample excluding the financial firms and firms with missing observations. Panel B shows the categorization of sample between family firms and non-family firms. Panel C shows the categorization of sample on the basis of presence of family CEO and non-family CEO. 



Table II: Variable measurement
	Nature
	Variable
	Symbol
	Measure

	Dependent variable
	Innovation 
	INN
	Ratio of research and development expenditure to total assets

	Independent variable
	Family CEO
	FM_CEO
	Dummy variable equal to ‘1’ if CEO belong to the controlling family, ‘0’ otherwise

	
	Non-family CEO
	NFM_CEO
	Dummy variable equal to ‘1’ if CEO does not belong to the controlling family, ‘0’ otherwise.

	Moderating variable
	Internationalization
	INT
	Integration of two variables: first, ratio of foreign sales to total sales; and second, ratio of foreign assets to total assets

	Control variables
	Board size
	BD_SIZE
	Number of directors on the board

	
	Board independence
	BD_IND
	Independent directors on the board divided by total directors on the board

	
	CEO duality
	CEO_DUAL
	Dummy variable equal to ‘1’ if if chairman also serves as CEO, “0” otherwise

	
	Gender diversity
	GD_DIV
	Female directors on the board divided by total number of directors on the board

	
	Audit committee size
	AUD_COM
	Number of directors in the audit committee

	
	Executive directors
	EXEC_DIR
	Number of executive directors divided by total number of directors

	
	Board members ownership
	EQ_OWN
	Percentage of shares owned by board members

	
	Family ownership
	FAM_OWN
	Percentage of equity held by family owners

	
	Return on assets
	ROA
	Net profit divided by total assets

	
	Market to book ratio
	MTB
	Market value of equity divided by book value of equity

	
	Leverage
	LEV
	Total debt divided by total assets

	
	Firm size
	F_SIZE
	Log of total assets

	 
	Firm age
	F_AGE
	Number of years since the firm is listed on stock exchange


Note: The table shows the nature of variable, symbol and measurement of all the variables used in the study.



Table III. Descriptive statistics
	Variables
	N
	Mean
	SD
	Min
	Max

	INN
	1811
	0.115
	0.044
	0.011
	0.371

	FAM_CEO
	1811
	0.691
	0.041
	0.000
	1.000

	NFM_CEO
	1811
	0.309
	0.051
	0.000
	1.000

	INT
	1811
	0.187
	0.009
	0.000
	1.000

	BD_SIZE
	1811
	8.010
	0.052
	7.000
	13.000

	BD_IND
	1811
	0.291
	0.047
	0.141
	0.560

	CEO_DUAL
	1811
	0.137
	0.043
	0.000
	1.000

	GD_DIV
	1811
	0.141
	0.097
	0.000
	0.380

	AUD_COMM
	1811
	4.164
	0.092
	3.000
	5.000

	EXEC_DIR
	1811
	5.108
	0.017
	1.000
	9.000

	EQ_OWN
	1811
	0.119
	0.005
	0.024
	0.539

	FAM_OWN
	1811
	0.315
	0.018
	0.073
	0.931

	ROA
	1811
	6.550
	0.007
	-28.510
	36.140

	MTB
	1811
	2.338
	0.015
	0.010
	31.701

	LEV
	1811
	0.235
	0.021
	0.010
	0.710

	F_SIZE
	1811
	22.755
	0.047
	19.031
	26.553

	F_AGE
	1811
	26.431
	0.077
	1.000
	70.000


Note: The table reports number of observations (N), mean (Mean), standard deviation (SD), minimum (Min) and maximum (Max) of all the variables used in the study.



Table IV. Correlation matrix
	
	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	VIF

	1
	INN
	1
	 
	 
	
	 
	 
	 
	
	 
	
	
	
	 
	 
	 
	 
	 
	

	2
	FAM_CEO
	0.188***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.04

	3
	NFM_CEO
	-0.167***
	0.140***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.01

	4
	INT
	0.151***
	0.085**
	0.011**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.03

	5
	BD_SIZE
	-0.143**
	0.142**
	0.127**
	0.113**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	1.02

	6
	BD_IND
	-0.065***
	0.091***
	0.069***
	0.122*
	0.131**
	1
	
	
	
	
	
	
	
	
	
	
	
	1.03

	7
	CEO_DUAL
	0.186***
	-0.095***
	0.098***
	0.107*
	0.101*
	0.115**
	1
	
	
	
	
	
	
	
	
	
	
	1.01

	8
	GD_DIV
	0.039**
	-0.132***
	0.054**
	0.184
	0.137**
	0.147**
	0.124**
	1
	
	
	
	
	
	
	
	
	
	1.04

	9
	AUD_COMM
	0.016*
	-0.004
	-0.010
	0.101
	0.039*
	0.091***
	-0.039*
	0.155***
	1
	
	
	
	
	
	
	
	
	1.03

	10
	EXEC_DIR
	0.024*
	0.033
	0.019
	0.121
	0.031*
	0.067***
	-0.044*
	0.151***
	0.128**
	1
	
	
	
	
	
	
	
	1.02

	11
	EQ_OWN
	0.027*
	0.031
	0.025
	0.091
	0.059*
	0.033***
	-0.018*
	0.147***
	0.131**
	0.097**
	1
	
	
	
	
	
	
	1.03

	12
	FAM_OWN
	0.021*
	0.035
	0.091
	0.033
	0.087*
	0.066***
	-0.013*
	0.167***
	0.127**
	0.081**
	0.110*
	1
	
	
	
	
	
	1.02

	13
	ROA
	0.039*
	-0.078***
	-0.067**
	0.069
	0.014**
	-0.002
	-0.029
	0.141**
	0.032
	0107**
	0.209
	0.092
	1
	
	
	
	
	1.02

	14
	MTB
	0.035
	0.004
	-0.007
	0.011
	0.015*
	-0.044*
	0.005
	0.033*
	-0.061**
	0.055
	0.114
	0.105
	-0.012
	1
	
	
	
	1.02

	15
	LEV
	0.001
	0.063**
	-0.051**
	0.024
	-0.028
	-0.025
	-0.006
	0.125
	0.007
	0.047
	0.022
	0.237
	-0.053**
	-0.025
	1
	
	
	1.01

	16
	F_SIZE
	0.068***
	0.044*
	0.001
	0.057*
	-0.039*
	0.003
	0.057**
	0.171**
	0.002
	0.134
	0.038
	0.261
	0.001
	-0.022
	0.120**
	1
	
	1.02

	17
	F_AGE
	0.011
	0.084***
	-0.042*
	0.071*
	-0.005
	-0.036
	-0.043*
	0.185**
	-0.020
	0.097
	0.209
	0.105
	0.010
	0.008
	-0.038
	-0.074***
	1
	1.02


Note: The table reports the Person correlation and variance inflation factor (VIF) of all the variables used in the study. *,**,*** indicates significance at 10%, 5% and 1% level of significance.
Table V. OLS regression - Family CEO, internationalization, and innovation
	Variables
	Innovation

	
	
	

	FAM_CEO
	0.136***
	0.151***

	
	(0.007)
	(0.009)

	INT
	
	0.157***

	
	
	(0.031)

	FAM_CEO*INT
	
	0.117***

	
	
	(0.025)

	BD_SIZE
	0.032**
	0.033**

	
	(0.040)
	(0.031)

	BD_IND
	0.132
	0.134*

	
	(0.037)
	(0.030)

	CEO_DUAL
	0.106
	0.088

	
	(0.026)
	(0.021)

	GD_DIV
	0.129**
	0.154**

	
	(0.013)
	(0.011)

	AUD_COMM
	0.170***
	0.151***

	
	(0.054)
	(0.044)

	EXEC_DIR
	0.149***
	0.141***

	
	(0.017)
	(0.015)

	EQ_OWN
	0.165***
	0.161***

	
	(0.033)
	(0.027)

	FAM_OWN
	0.127***
	0.119***

	
	(0.011)
	(0.015)

	ROA
	0.011**
	0.013

	
	(0.005)
	(0.001)

	MTB
	0.027**
	0.022*

	
	(0.014)
	(0.011)

	LEV
	-0.016
	-0.021

	
	(0.054)
	(0.053)

	F_SIZE
	0.016**
	0.014**

	
	(0.032)
	(0.032)

	F_AGE
	0.003
	0.002

	
	(0.003)
	(0.001)

	Constant
	31.799***
	39.048***

	
	(1.120)
	(1.138)

	Observations
	1811
	1811

	Industry dummy
	Yes
	Yes

	Year dummy
	Yes
	Yes

	R square
	0.36
	0.35


Note: The table shows the OLS regression of family CEO, internationalization, and innovation. *,**,*** represents significance at 10%, 5% and 1% level of significance. Standard errors are reported in parenthesis.


Table VI. GMM estimation - Family CEO, internationalization, and innovation
	Variables
	Innovation

	
	
	

	L.INN
	0.174**
	0.166**

	
	(0.059)
	(0.021)

	FAM_CEO
	0.163***
	0.191***

	
	(0.086)
	(0.081)

	INT
	
	0.126**

	
	
	(0.055)

	FAM_CEO * INT
	
	0.187***

	
	
	(0.043)

	BD_SIZE
	0.028*
	0.051*

	
	(0.036)
	(0.011)

	BD_IND
	0.057
	0.047*

	
	(0.011) 
	(0.001)

	CEO_DUAL
	0.033
	0.033

	
	(0.018)
	(0.011)

	GD_DIV
	0.019**
	0.142

	
	(0.011)
	(0.010)

	AUD_COMM
	0.103**
	0.114**

	
	(0.020)
	(0.021)

	EXEC_DIR
	0.117**
	0.114**

	
	(0.019)
	(0.021)

	EQ_OWN
	0.127**
	0.119**

	
	(0.011)
	(0.015)

	FAM_OWN
	0.103**
	0.131**

	
	(0.015)
	(0.019)

	ROA
	0.030
	0.021

	
	(0.033)
	(0.030)

	MTB
	0.096**
	0.081*

	
	(0.021)
	(0.011)

	LEV
	-0.087
	-0.077

	
	(0.010) 
	(0.011)

	F_SIZE
	0.024**
	0.017**

	
	(0.079)
	(0.061)

	F_AGE
	0.061
	0.071

	
	(0.055)
	(0.050)

	Constant
	17.084***
	18.384***

	
	(1.324)
	(1.361)

	Observations
	1811
	1811

	Industry dummy
	Yes
	Yes

	Year dummy
	Yes
	Yes

	No. of instruments
	51
	51

	AR1: p- value
	0.001
	0.001

	AR2: p- value
	0.332
	0.301

	Hansen j test: p-value
	0.622
	0.618


Note: The table shows the GMM estimation of family CEO, internationalization, and innovation. *,**,*** represents significance at 10%, 5% and 1% level of significance. Standard errors are reported in parenthesis.


Table VII: Two-stage Least Squares estimations - Family CEO, internationalization, and innovation using CEO tenure as an instrumental variable
	Variables
	First stage FAM_CEO
	Second stage INNOVATION
	Second stage INNOVATION

	
	(1)
	(2)
	(3)

	Industry average
	1.927***
	
	

	
	(0.108)
	
	

	FAM_CEO
	
	2.639***
	2.021***

	
	
	(0.109)
	(0.115)

	INT
	
	
	1.908***

	
	
	
	(0.102)

	INT*CEO_TENURE
	
	
	2.051***

	
	
	
	(0.108)

	BD_SIZE
	0.151***
	0.163***
	0.159***

	
	(0.015)
	(0.015)
	(0.013)

	BD_IND
	0.217***
	0.225***
	0.219***

	
	(0.011)
	(0.019)
	(0.015)

	CEO_DUAL
	0.259***
	0.231***
	0.255***

	
	(0.015)
	(0.015)
	(0.013)

	BD_GD
	0.139***
	0.133***
	0.135***

	
	(0.012)
	(0.015)
	(0.015)

	AUD_COMM
	0.229*
	0.231*
	0.291**

	
	(0.115)
	(0.121)
	(0.117)

	EXEC_DIR
	0.221*
	0.265*
	0.105**

	
	(0.101)
	(0.105)
	(0.013)

	EQ_OWN
	0.139*
	0.117*
	0.187**

	
	(0.017)
	(0.015)
	(0.061)

	FAM_OWN
	0.219*
	0.151*
	0.134**

	
	(0.110)
	(0.019)
	(0.011)

	ROA
	0.318*
	0.339**
	0.307*

	
	(0.115)
	(0.117)
	(0.159)

	MTB
	0.155***
	0.167***
	0.149***

	
	(0.017)
	(0.015)
	(0.015)

	LEV
	0.204***
	0.251***
	0.199***

	
	(0.013)
	(0.019)
	(0.015)

	F_SIZE
	0.121***
	0.139***
	0.191***

	
	(0.016)
	(0.015)
	(0.014)

	F_AGE
	0.306**
	0.367**
	0.251**

	
	(0.113)
	(0.117)
	(0.107)

	Constant
	0.417***
	0.539***
	0.392***

	
	(0.018)
	(0.022)
	(0.017)

	Observations
	1811
	1811
	1811

	Controls
	Yes
	Yes
	Yes

	Year fixed effects
	Yes
	Yes
	Yes

	Crag Donald (p-values)
	0.004
	0.005
	0.001

	Sargan-Hansen test (p-values)
	0.221
	0.251
	0.195

	Adj R-square
	0.22
	0.24
	0.19


Note: The table reports Two stage least squares estimation results of Family CEO, internationalization, and innovation. Standard errors are reported in parentheses. *,**,*** indicates significance at 10%,5% and 1% level of significance, respectively.
Table VIII. Fixed effects analysis- Family CEO, internationalization, and innovation
	Variables
	Innovation

	
	
	

	FAM_CEO
	0.166***
	0.139***

	
	(0.086)
	(0.021)

	INT
	
	0.133**

	
	
	(0.051)

	FAM_CEO * INT
	
	0.176***

	
	
	(0.021)

	Constant
	19.017***
	19.077***

	
	(1.521)
	(1.257)

	Observations
	1811
	1811

	Controls 
	Yes
	Yes

	Firm fixed effects
	Yes
	Yes

	Year dummy
	Yes
	Yes

	R-square
	0.29
	0.33


Note: The table shows the fixed effects analysis of family CEO, internationalization, and innovation. *,**,*** represents significance at 10%, 5% and 1% level of significance. Standard errors are reported in parenthesis.
