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Abstract 

 

Collaborative innovation has become increasingly relevant for maintaining competitive advantage.  

Recent researchers posit that trust, which is core for collaborative innovation can be built through 

corporate social responsibility (CSR). Yet relatively little is known about the impact of CSR and 

its dimensions on collaborative innovation. Based on a panel data analysis covering the period 

2009 to 2018, this thesis examines the relationship between Collaborative innovation and CSR on 

publicly listed manufacturing firms around the world and extends the literature by proposing that 

a firm’s absorptive capacity exerts a moderating effect on this relationship. The study finds 

empirical evidence that supports the assertion that CSR promotes collaborative innovation. 

Importantly, the effect only manifests through the environmental dimension of CSR. The results 

also show that firms with higher absorptive capacities are more inclined to collaborate for 

innovation. However, the effect of CSR, especially the social and corporate governance 

dimensions on collaborative innovation dwindles in the presence of high absorptive capacity. 

These results have theoretical implications and provide valuable managerial recommendations for 

socially responsible firms that seek to form strategic alliances for innovation. 
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1.1 Introduction  

Corporate Social Responsibility (CSR)1 is a mainstream idea, one in which firms are expected to 

integrate the needs and interests of society into their operations (Theodoulidis et al., 2017). The 

concept has gained traction and occupied the corporate agendas of most firms, especially large 

firms (Du et al., 2010) amidst the growing public concern about the environment and climate 

change. It is therefore unsurprising that corporations like Kraft Heinz, Walmart, Golden Star, and 

Cooper Tire and Rubber, among others, occasionally publish CSR reports that provide information 

on the significant resources that they expend in promoting the welfare of the society beyond their 

legal mandate. 

Recent research provides ample evidence of the multi-dimensional benefits that firms could reap 

from their CSR activities. Indeed, findings from the academic literature (Cohen et al., 2017; Chen 

& Gavious, 2015) and market research indicate that key stakeholders such as investors are likely 

to reward firms engaged in CSR. For instance, despite the significant sell-offs experienced in the 

early stage of the coronavirus pandemic, in the second quarter of 2020, the assets under 

management in funds that adhered to environmental, social, and governance (ESG) principles 

exceeded $1trillion US dollars (Morningstar, 2020).  In addition, the number of funds that adopted 

ESG criteria as a fundamental aspect of their security selection process in Europe increased by 

4.6% to 2,703 at the end of June 2020 (Morningstar, 2020).  

1 CSR refers to ‘’obligations of businessmen to pursue those policies, to make those decisions, or to follow 

those lines of action which are desirable in terms of the objectives and values of our society’’ [p.6] (Bowen, 

1953) 
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The academic literature posits that CSR encourages corporate innovation. This is because to stay 

competitive, socially responsible firms need to be innovative (Boehe & Cruz, 2010). Moreover, 

CSR makes it easier for firms to attract and retain employees with the skills and expertise pertinent 

to innovation (Willard, 2002; Chkir et al., 2021). Other studies argue that CSR hampers innovation 

since the costs associated with effecting CSR hinder competition and inhibit the ability of firms to 

undertake projects crucial for innovation (Bocquet et al.,2013; Gallego-Alvarez et al, 2011). 

Beyond this, current studies posit that CSR fosters Collaborative Innovation2 (Ji & Miao, 2020; 

Bereskin et al., 2016). These studies generally maintain that CSR is a reputation-enhancing 

activity, and the social reputation firms gain from implementing these activities influences trust, 

which leads to alliances and inter-organizational relationships. Besides, CSR enables firms to 

create external relations that facilitate idea sharing and the exchange of resources between the 

firms and outside institutions.  

Within the CSR-Collaborative Innovation literature, however, there are still research questions 

that remain unanswered. One of these pertains to the role knowledge absorption capacity plays in 

the relationship. Ritala and Hurmelinna-Laukkanen (2013) argue that absorptive capacity is crucial 

to the success of collaborative innovation since it determines how effective firms are in their 

abilities to absorb and integrate external knowledge into their operations (Cohen & Levinthal, 

1990). Individual firms vary in terms of knowledge acquisition and application and a firm’s 

absorptive capacity determines the extent of the benefits it derives from engaging in collaborative  

 

2 Collaborative innovation refers to “voluntary agreements among independent firms, involving exchange 

and sharing of resources such as capital, information, knowledge, and technology to achieve a common 

innovation goal (Feranita et al, 2017) 
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innovation. 

Similarly, Ingenbleek and Dentoni (2016) postulate that absorptive capacity is a precursor of CSR 

strategies. It enables firms to learn their roles from secondary stakeholders and recognize the value 

of proactive CSR strategies. For instance, through absorptive capacity, firms can anticipate 

society’s reaction to responsible activities and determine the result of these activities on their 

bottom line. Firms can also design products, provide services, and operate in ways that would be 

ethically appealing to consumers. Considering these arguments, we propose that the effects of CSR 

on collaborative innovation may depend on absorptive capacity. 

1.2 Gaps and Contributions 

From the introduction, two main gaps have been identified in the literature. First, although there 

is substantial research on the effect of CSR on corporate innovation, there are few studies on the 

relationship between CSR and collaborative innovation. To the best of our knowledge, only two 

studies (Ji & Miao, 2020; Bereskin et al., 2016) have empirically analyzed this nexus. Even so, Ji 

and Miao (2020) and Bereskin et al. (2016) discussed the CSR-Collaborative innovation 

relationship within single country contexts; China and U.S.A respectively. In addition, whether 

absorptive capacity moderates the relationship between CSR and collaborative innovation is 

largely unexplored. It is, therefore, crucial to investigate the association between CSR and 

Collaborative innovation in an international setting to extend its empirical application and establish 

the external validity of the results. 

This study, therefore, makes two key contributions to the existing body of literature. First, it 

complements prior research by assessing the association between the different dimensions of CSR 
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and Collaborative innovation in an international setting. Second, it introduces the moderating role 

of absorptive capacity to the debate, which has not been examined by previous researchers. 

1.3 Research Objectives 

 

The central objective of this study, therefore, is to examine the impact of CSR on Collaborative 

innovation, and the extent to which absorptive capacity moderates the CSR-Collaborative 

innovation nexus. 

The specific research objectives are: 

a. To evaluate the effect of CSR on Collaborative Innovation. 

b. To investigate the interaction effect of CSR and Absorptive Capacity on Collaborative 

Innovation. 

1.4 Research Questions 

 
To achieve the research objectives, the following questions will be addressed. 

a. Does CSR have a significant effect on Collaborative Innovation? 

b. To what extent does the impact of CSR on Collaborative Innovation depend on 

absorptive capacity? 

1.5 Significance of the Study 

 

There would be enormous benefits to research and practice. First, this study contributes to the 

existing body of knowledge by probing the impact of CSR on collaborative innovation in a cross-

country setting. By examining these phenomena in a cross-country setting relative to a single 

country setting, a deeper understanding of these phenomena is provided. This is relevant in these 
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periods of increased ethical and legal pressures on firms to be socially responsible (Vigneau et al., 

2015; Wolf, 2014) and in a business world where innovation is drifting away from being ingrained 

within the confines of a single firm to a multi-organization domain of different stakeholders.  

Further, this study is the first to examine the interaction effect of CSR and knowledge absorptive 

capacity on collaborative innovation. The outcome provides managerial insights on the extent to 

which the internal research and development efforts of firms moderate the potential effects of their 

CSR activities on alliance formation for innovation. 

1.6 Limitations of the Study 

 

While this study contributes significantly to the existing literature, there are a few shortcomings. 

One of these relates to the fact that not all publicly listed manufacturing firms can be included in 

the study. The accurate number of such firms is unknown. Hence, the study relies on Forbes’ 2021 

Global 2000 list, a list that ranks the world’s largest 2000 public companies based on four equally 

weighted metrics: assets, market value, sales, and profits. Regardless, the sample used provides a 

more holistic understanding of the relationship between CSR and collaborative innovation than 

that used in previous research.  

Also, the quality of this study to a large extent depends on the reliability and accuracy of the data 

sourced from Thomson Reuters Eikon/Refinitiv database, Lens (Patent Lens), Bloomberg, and 

FactSet databases.  

 1.7 Chapter Disposition 

The study is divided into five chapters. Chapter one covers the background of the study, gaps in 

previous research, the objectives of the study, research questions, the significance of the study, 
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and its limitations. Chapter two reviews both the theoretical and empirical literature on corporate 

social responsibility, collaborative innovation, and absorptive capacity from which testable 

hypotheses will be formed. The methodology of the research is discussed in chapter three. This 

chapter consists of the research design, source of data, study population, and the mode of data 

analysis. Chapter four presents and discusses the findings of the study. Chapter five comprises the 

summary, conclusions, and recommendations. 
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2. Literature review 

2.1 Introduction 

 

This chapter reviews articles and books published by researchers on Corporate Social 

Responsibility (CSR), Absorptive Capacity, and Collaborative Innovation. First, it focuses on the 

evolution of the CSR concept, the significant modifications that have been made to the concept 

over time and discusses the theoretical literature on absorptive capacity and collaborative 

innovation. Subsequently, the chapter reviews empirical studies on the various objectives of this 

study, how the concepts have been verified in practice, the contexts within which they have been 

applied, the phenomena against which they have been tested, and the methodologies adopted.  

2.2 Theoretical Review 

 

2.2.1 Evolution, Definition, and Theories on CSR 
 

The idea that businesses have obligations toward society, referred to as CSR has been the focus of 

much debate over the years. Although it is difficult to establish an accurate date for its 

commencement, Asongu (2007) traces the beginning of social responsibility to the ancient Roman 

Empire, where Senators and leaders voiced concerns about firms not doing enough to give back to 

society. With the introduction of Christian philosophy in the eighteenth and nineteenth centuries, 

however, social responsibility became a moral standard (Harrison, 1966). Building homes for the 

homeless, raising orphans, sharing food, and taking care of the poor were predominant in most 

societies in England and other colonies.  
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The concept of CSR gained formal prominence in the 1950s with the introduction of Bowen’s 

book on Social Responsibility (Carroll 1999). Bowen (1953) debated that the actions and decisions 

of businessmen had implications on the quality of life of society and for this reason, are expected 

to assume some responsibilities to society. Following his publication, scholars’ interest in defining 

CSR grew significantly in the 1960s due to growing society awareness about responsible business 

behavior and concerns about environmental pollution and exhaustion of resources by businesses 

(Waterhouse, 2017). The scholars in this era recognized the dominance of economic returns, but 

also accommodated a wider view of the social responsibilities of a firm (Davis, 1960; Frederick, 

1960; McGuire,1963; Walton,1967). 

The 1970s saw the introduction of the stakeholder approach and the 3-dimensional model by 

Johnson (1971) and Carroll (1979) respectively. Johnson (1971) suggested that instead of 

concentrating solely on profit generation and returning higher values to shareholders, firms should 

focus on meeting the needs of the other stakeholders. In short, meeting the needs of other 

stakeholders was equivalent to meeting CSR expectations from society. Carroll’s (1979) three-

dimensional model recommended the integration of responsibilities, social issues, and corporate 

responsiveness as essential elements of corporate social performance. 

By the 1980s, CSR was widely acknowledged as a valid business issue with discussions mostly 

focused on its implementation and evaluation rather than as a concept (Jones, 1980; Tuzzolino & 

Armandi, 1981; Cochran & Wood, 1984; Wartick & Cochran;1985). During the 1990s, Wood 

(1991) developed three principles of corporate social performance: Principles, Processes, and 

Outcomes which laid the foundation for more rigorous research and extensive deliberations on 

CSR. The predominant themes of CSR within this period were its association with financial 
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performance (Burke & Logsdon, 1996), stakeholder theory (Freeman, 1994), corporate citizenship 

(Carroll, 1998), and corporate social performance (Swanson, 1995). 

Even though the theories on the concept of CSR continued to evolve, much emphasis was placed 

on empirical research and its operationalization in the 2000s (UNESCAP, 2013). One of such 

operationalizations was the formation of the United Nations Global Compact in 2000, that among 

other things, sought to bridge the gaps that existed between meeting human rights and addressing 

environmental issues by companies, nations, and international organizations (Latapí Agudelo et 

al. 2019).  

On the theoretical front, the major development seen in the 2000s was a redevelopment of Carroll’s 

4 domains of Corporate Social Responsibility into a 3-domain approach by Schwartz & Carroll 

(2003). The new domains were economic, legal, and ethical. Other definitions of CSR were also 

proposed by several authors and researchers as the subject continued to develop, leading to the 

emergence of Strategic Corporate Social Responsibility (SCSR), which implied incorporating 

CSR into the strategic objectives of a firm (Lantos, 2001; Smith, 2001). There was also a budding 

interest in related topics such as stakeholder theory (Freeman, 2001; Friedman & Miles, 2002), 

corporate citizenship, and sustainability business ethics in this era. 

According to Latapí Agudelo et al (2019), “the definitions of CSR of the 2000s reflected the belief 

that corporations had a new role in society in which they needed to be responsive to social 

expectations and be motivated by the search for sustainability’’. 
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2.2.1.1 Criticism on CSR 

 

Even though aligning business decisions with societal values is naturally appealing, CSR has been 

the subject of much criticism. A conservative perspective on CSR was suggested by Friedman 

(1970) who argued that the social responsibility of a firm should be restricted to pursuing economic 

benefits for shareholders while adhering to the regulations of the community in which it operates. 

Friedman’s proposition is based on the premise that managers as agents owe a duty only to the 

shareholders who hired them. In effect, any actions managers take contrary to meeting the goal of 

shareholder wealth maximization like CSR constitutes agency problems and theft of shareholder’s 

resources. In his view, promoting general societal well-being should lie in the purview of the State 

including social institutions and not-for-profit organizations.  

Building on Friedman’s assertion, other authors indicate that if firms are operating within the 

confines of the law, they are already engaging in social responsibility (Mullerat, 2010). This is 

because the profits firms generate are used to pay employee wages, procure raw materials, goods, 

and services that provide employment for suppliers, and pay taxes to the government which is 

channeled to providing services for the society. Therefore, running a business itself is a 

contribution to society; there is no need to demand firms to fulfill CSR. 

Another stream of studies (Doane, 2005; Karnani, 2011) posits that CSR is susceptible to market 

failures.  They argue that markets are not always efficient and thus financial performance and 

social objectives (ethical outcomes) are not continually aligned. When the market fails, due to 

information asymmetry, externalities, and market power, there must be a trade-off between 

maximizing profits and fulfilling societal expectations. Eventually, making profits will supersede 

ethical principles.  
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Some studies have also emphasized that CSR is merely a superficial exercise used as a public 

relation (Faust, 2006; Mullerat, 2010), branding, and marketing (Fleming & Jones, 2013) tool by 

large and medium firms to project a favorable image to the public. For example, Mombeuil and 

Zhang (2020) and Hoque et al. (2018) argue that firms practice CSR to offset the public cynicism 

that emanates from their irresponsible behaviors and unethical business practices. 

2.2.1.2 CSR-The Concept 

 

There is no clear-cut definition of Corporate Social Responsibility (CSR) in the literature. Debates 

about what CSR constitutes, why it should be integrated, and how it should be implemented 

continue to evolve. Since the seminal work of Bowen (1953) who defined CSR as ‘’obligations of 

businessmen to pursue those policies, to make those decisions, or to follow those lines of action 

which are desirable in terms of the objectives and values of our society’’ [p.6], numerous authors 

have attempted to define it in several ways.   

For instance, while Davis (1960) defined CSR as ‘’businessmen’s decisions and actions taken for 

reasons at least partially beyond the firm’s direct economic or technical interest’’ [p.70], Epstein 

(1987), posited that ‘’ CSR relates primarily to achieving outcomes from organizational decisions 

concerning specific issues or problems which (by some normative standard) have beneficial rather 

than adverse effects on pertinent corporate stakeholders. The normative correctness of the 

products of corporate action have been the main focus of corporate social responsibility’’ [p. 104].  

To Carroll (1979) “for a definition of social responsibility to fully address the entire range of 

obligations business has to society, it must embody the economic, legal, ethical, and discretionary 

categories of business performance’’ [p.499].  Despite the varying definitions of the concept, the 

various authors agree that to be successful, the CSR strategies of firms must meet the expectations 

of society  (Saeidi et al., 2015). 
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2.2.2 Absorptive Capacity 

 

The concept of absorptive capacity has received attention across a wide spectrum in the literature. 

This is partly because the ability to incorporate and use externally derived knowledge is key for 

innovation and sustained competitive advantage (De Zubeilqui et al., 2016; Ritala & Hurmelinna-

Laukkanen, 2013; Leiponen & Helfat, 2010).  

Accredited as the founding father of absorptive capacity, Cohen and Levinthal (1990), defined it 

as a firm’s ability to ‘recognize the value of new, external information, assimilate it, and apply it 

to commercial ends’ [p.128]. It is based on the idea that the ability to assess and exploit external 

knowledge depends on the extent of previous related knowledge a firm has. This implies that if a 

firm holds valuable prior knowledge, then the firm can recognize and identify the value in new 

knowledge. On the other hand, if a firm does not possess relevant prior knowledge, it is unlikely 

to identify and appreciate the importance of new knowledge when encountered. Again, absorptive 

capacity can be developed from a firm’s in-house research and development and manufacturing 

processes. The more investment a firm places in research and development, the more it will be 

able to recognize the worth of new external knowledge. 

Expanding the works of Cohen and Levinthal (1990), Zahra and George (2002) reconceptualized 

absorptive capacity and defined it as ‘a set of organizational routines and processes by which firms 

acquire, assimilate, transform, and exploit knowledge to produce a dynamic organizational 

capability’ [p. 186]. They postulate that these four capabilities are connective and rely on each 

other to make absorptive capacity a dynamic capability. They further categorized the four 

capabilities into potential (acquisition and assimilation) and realized absorptive capacities 

(transformation and exploitation). Although the roles of potential and realized absorptive 

capacities in improving firm performance differ, they are complementary. Consequently, firms 
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that focus only on boosting their potential absorptive capacity may suffer from the costs related to 

acquisition and assimilation without reaping the benefits from exploitation.  Equally, firms that 

devote their resources to realized absorptive capacity building may accomplish short-term profits 

without the capacity to respond to environmental changes (Jansen et al., 2005). 

In 2007, Todorova and Durisin recommended fundamental changes to the insights provided by 

Zahra and George (2002). They contend that while the contribution of Zahra and George (2002) 

to absorptive capacity is rooted in the works of Cohen and Levinthal (1990), it does not follow 

consistently. For instance, transformation is not a phase after assimilation but an alternative 

process. Similarly, ‘recognizing the value of new, external knowledge’, the first component of 

absorptive capacity is not equivalent to ‘acquisition of new external knowledge’ as implied by 

Zahra and George (2002). Thus, the constituents of potential and realized absorptive capacities 

specified by Zahra and George are inaccurate. In their view, the sequence of absorptive capacity 

is to identify the value of new, external knowledge, acquire, assimilate, or transform, and exploit 

new external knowledge. 

Regardless of these diverse modifications to the concept, the substantial argument remains the 

same. Investing in activities such as research and development or capability building can enhance 

the ability of a firm to absorb externally generated knowledge (Fabrizio, 2009) that is critical for 

a firm’s operations. 

2.2.3 Collaborative Innovation 

 

Collaborative innovation is viewed as a reform strategy that could foster the innovation potential 

of firms (Feranita et al, 2017) at a reduced cost (Pai et al, 2012). Defined as the development of 

innovation across firm boundaries through the exchange of knowledge, ideas, opportunities, and 
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expertise (Ketchen et al., 2007), collaborative innovation derives its insights from a vast range of 

theories. These include open innovation (Chesbrough, 2003), co-creation (Prahalad & 

Ramaswamy, 2004), social innovation (Phills et al., 2008), knowledge-based view, resource-based 

view, social network, transaction cost, and learning theories (Hartley et. al, 2013) among others.  

The resource-based perspective presupposes that collaboration evolves from a firm’s demand for 

certain resources (capital, information, knowledge, technology, etc.) for innovation which may not 

be available internally due to self-insufficiency related to the inputs (Salancik & Pfeffer, 1978; 

Barney, 1991). To obtain these resources, it is compelled to form alliances with outside firms that 

have developed stocks of these assets. This strategy not only eliminates the need to accrue assets 

over time but also resolves the potential problems associated with tradability (Ahuja, 2000). 

Likewise, possessing resources that are inaccessible to partners or external firms can make a firm 

attractive and drive collaboration. 

Open innovation, defined as ‘the use of purposive inflows and outflows of knowledge to accelerate 

internal innovation, and to expand the markets for external use of innovation, respectively’ 

(Chesbrough et al., 2006, p.1) is another concept underlying collaborative innovation. It emerged 

from the fact that firms cannot innovate by undertaking all their research and development and 

marketing activities in-house. Both external and internal sources are useful for the generation and 

dissemination of the ideas necessary for innovation (Chesbrough, 2003). To stay competitive, 

firms must leverage the discoveries and business models of others (Chesbrough & Crowther, 

2006). 

According to the theory on social networks, firms generate external resources and information by 

establishing connections with innovative firms outside the firm. These connections, which form 

the firm’s innovation network provide a basis for collaborative innovation. Since firms have 
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limited information about other firms, the information gathered through this embedded network 

fosters the selection of suitable partners with the assets necessary to undertake collaborative 

product and service innovation (Zhang et al., 2019; Ferranita et al., 2017). 

2.3 Empirical Review 

 

2.3.1 CSR and Innovation 

 

The relationship between CSR and innovation has been analyzed for many years in academic 

literature. Despite these efforts, the results remain inconclusive. There are still questions on 

whether there exists a positive, negative, or no relationship between CSR and innovation. For 

instance, whereas Chkir et al. (2021), Luo and Du (2015), and Nguyen et al. (2020) report a 

positive and significant relationship, Ullah and Sun (2021) depict no significant relationship and 

Gallego Alvarez et al. (2011) indicate a negative relationship. 

Using a sample of Small and Medium Scale Enterprises (SMEs) in Spain and employing a 

structural equations model, Santos-Jaén et al. (2021) found a positive and significant relationship 

between CSR and innovation. Similar results were reported by Forcadell et al. (2021) who argued 

that engaging in environmental CSR facilitates the development of technological resources which 

enhances product and process innovation in SMEs. Based on a cross-country study spanning the 

period 2002 to 2013, Chkir et al (2021) also show evidence of a positive impact of CSR on 

corporate innovation. Particularly, they document that the influence of CSR on innovation is based 

on firms’ environmental and social CSR and is more prominent in civil law as opposed to common-

law countries. 
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In their study of publicly listed firms on the Shanghai and Shenzhen Stock Exchange over the 

period 2010 to 2015, Liu et al. (2020) assert that employee-related CSR in the form of 

performance-driven compensation, care, and safety has a positive and statistically significant effect 

on innovation. They attribute this outcome to the positive image employee CSR creates among 

current and prospective employees with the talent to drive innovation.  Comparable conclusions 

were made by Nazir and Islam (2020) and Zhen and Lee (2018) in their studies on hotels in India 

and public manufacturing companies in the U.S.A respectively. Parallel to these studies, Wagner 

(2010) shows evidence of a direct link between corporate sustainability performance and 

innovation among firms in the U.S.A but notes that this connection is moderated by whether the 

firm under consideration is family or non-family.  

Employing a two-stage estimation procedure over the period 2008 to 2010, Poussing (2018) 

documented that in Luxembourg, CSR influences sustainable innovation positively. Yet this 

connection is only observed when strategic CSR policies are implemented as opposed to 

responsive CSR. Along the same line, Cook et al. (2019) reported that higher CSR leads to greater 

innovation in their study of a large dataset spanning across various industries over the period 1991 

to 2012. 

Conversely, Gallego Alvarez et al. (2011) reveal that CSR impedes innovation. They discovered 

this outcome in their study among firms on the Dow Jones Sustainability Index between 2003 and 

2007. They argue that carrying out CSR activities could increase costs which inhibits innovation. 

In the same vein, Bocquet et al. (2013) indicate that responsive CSR practices serve as a hindrance 

to the product and process innovations of firms in Luxembourg. 

Focusing on Japan and adopting a nonparametric frontier analysis, Broadstock et al. (2020) record 

a nonlinear relationship between CSR and innovation on firms in Japan between 2008 and 2016. 



 17 

This presupposes that CSR fuels innovation up to a certain threshold after which its 

implementation causes a decline in the innovation capacity of firms. On their part, Ullah and Sun 

(2021) provide evidence of an insignificant association between CSR and innovation among 150 

companies in 12 developing countries between 2014 and 2019. 

 

2.3.2 CSR and Collaborative Innovation 

 

A review of the literature reveals extended research on the CSR-Innovation link with some recent 

authors devoting efforts to studying the interrelations between CSR and Collaborative innovation. 

However, relative to the myriad number of studies on the association between CSR and corporate 

innovation, there are few studies on the CSR-Collaborative Innovation nexus (Ji & Miao, 2020; 

Bereskin et al., 2016). Even so, whereas Ji and Miao categorized CSR into three groups: 

environmental, social, and corporate governance, Bereskin et al. (2016) categorized CSR based on 

the philanthropic activities: direct and foundation giving in evaluating its impact on collaborative 

innovation. 

 

2.3.2.1 Environmental CSR and Collaborative Innovation 

 

Ji and Miao (2020) assessed the impact of environmental CSR on the Collaborative innovation of 

380 publicly listed manufacturing firms in China over 9 years (2008-2016) and concluded that 

environmental CSR has a direct and significant influence on collaborative innovation. They argue 

that engaging in CSR targeted at the environment could provide firms with the opportunity to 

create relationships and acquire resources relevant for innovation from external institutions. They 

also note that the association between environmental CSR and collaborative innovation is 

strengthened by both direct (subsidies, tax reduction) and indirect government (financial 
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guarantees, publicity, inter-firm network) support. Accordingly, this study proposes the following 

hypothesis. 

H1a: Environmental CSR has a positive effect on Collaborative innovation 

2.3.2.2 Social CSR and Collaborative Innovation 

 

Existing literature asserts that firms that embark on social CSR activities such as charity donations, 

community support, and employee training and development are seen as having the potential to 

commit to longer-term as opposed to shorter-term strategies (Flammer & Bansal, 2017). Since 

collaborative innovation is inherently risky (Wegrich, 2018), and necessitates long-term 

partnerships and trust, firms that participate in social CSR are perceived as more reliable in this 

regard. Notwithstanding, Ji and Miao (2020) tested the relation between social CSR and 

Collaborative innovation and reported an insignificant connection. They attributed this outcome 

to the imperfect nature of the market mechanisms vital for resource allocation in developing 

countries. Based on the contexts under consideration and prior literature, this study poses the below 

hypothesis. 

H1b: Social CSR fosters Collaborative innovation 

2.3.2.3 Corporate Governance and Collaborative Innovation 

 

Ji and Miao (2020) show that corporate governance mechanisms that align shareholders’ interests 

with those of managers promote collaborative innovation. Nonetheless, the relationship between 

corporate governance and collaborative innovation is only moderated by indirect government 

support. The study, therefore, proposes the following hypotheses. 

H1c: Corporate Governance induces Collaborative innovation 
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2.3.2.4 Corporate Philanthropy and Collaborative Innovation 
 

Employing direct giving and foundation giving as proxies for CSR, Bereskin et al. (2016) 

discovered that only direct giving increases the number of co-authored patents and citations among 

public firms in the U.S.A. They contend that direct giving offers firms the opportunity to learn 

from external firms (e.g., non-profit organizations) and to establish wider networks for innovation. 

Clearly, it is difficult to generalize about the effect of CSR on Collaborative innovation given the 

different categories of CSR used and the study contexts employed by existing studies. To resolve 

these limitations, this study tests the CSR-Collaborative innovation link in a cross-country setting.  

Like Ji and Miao (2020), it disentangles CSR into its components: environmental, social, and 

corporate governance to reflect and provide an understanding of the distinct strategic purposes and 

benefits each dimension offers to collaborative innovation. In addition, the study considers the 

association between general CSR and Collaborative innovation and proposes the hypothesis 

below. 

H1d: Overall CSR fosters Collaborative innovation 

2.3.3 Absorptive Capacity and Collaborative Innovation 

 

Extant literature generally argues that absorptive capacity has the propensity to influence 

collaborative innovation. This contention emanates from the notion that effective strategic 

alliances depend on a firm’s ability to synthesize and use the knowledge it generates from external 

bodies (competitors, suppliers, customers, government, universities, and research institutes).  

For instance, in a survey consisting of 276 manufacturing SMEs in Italy, Muscio (2006) convey a 

positive impact of absorptive capacity (measured with human resource indicators such as 

employment of graduates, training, and proportion of employees engaged in research and 
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development activity) on the ability of firms to form collaborations with external organizations. 

Similar results were provided by Ritala and Hurmelinna-Laukkanen (2012) who indicated that 

Finnish firms with competencies in external knowledge acquisition stand a better chance of reaping 

the innovation benefits of collaborating with competitors than their peers. 

On their part, Biedenbach et al. (2018) in a cross-industry research on Swedish firms revealed that 

gains from university collaborations are contingent on a firm’s level of absorptive capacity. 

Specifically, they report that at low levels of absorptive capacity, partnerships with universities do 

not translate into conspicuous increases in innovation output. 

Contrary to these studies, Rocha (1999) found no evidence that absorptive capacity (Research and 

development expenditure) induces inter-firm technological cooperation (patents jointly filed by a 

firm and one or more business partners) among a sample of firms in Japan, Europe, and North 

America. 

 

2.3.4 The moderating role of Absorptive Capacity 

 

Related literature suggests that absorptive capacity is an essential factor that links the external 

environment of firms to their internal processes. For this reason, developing effective CSR 

strategies that could address the concerns of society and facilitate collaborations is conditional on 

firms’ abilities to acquire, assimilate and implement the knowledge of their responsibilities 

towards society (Ingenbleek & Dentoni, 2016; Delmas et al., 2011). Yet, the role of absorptive 

capacity in determining the relation between CSR and Collaborative innovation is largely 

unexplored in the literature. It remains unclear how the connection between CSR and Collaborative 
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innovation depends on the level of absorptive capacity, a gap this study intends to fill. To achieve 

this, the study posits the following hypothesis. 

H2: Absorptive capacity strengthens the relation between CSR and Collaborative Innovation 

2.4 Conceptual Framework 

 

The conceptual framework, which integrates the hypotheses developed from the literature review 

is shown in Figure 1.  

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual Framework 
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2.5 Chapter Summary 

 

This chapter presented a theoretical and empirical review of the literature on CSR, collaborative 

innovation, and absorptive capacity. From this review, a conceptual framework from which certain 

hypotheses were developed was provided to serve as a guide for subsequent analysis. 
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3. Methodology  

3.1 Introduction 

This chapter provides details on the techniques adopted for data collection and analysis. It mostly 

comprises the research design, the sampling procedure, the sources of data, and the methods used 

in the analysis. 

3.2 Research Design 

A quantitative research approach is utilized in this study. Quantitative research helps to explain 

the relationship among variables (Creswell, 2012, p.13). It also allows deductions to be made, as 

inferences from the test of statistical hypotheses can be used to draw conclusions about the features 

of the population (Harwell, 2011, p.149). Specifically, a correlational design (Trochim et al., 2016) 

is embraced to understand the strength and the direction of the association between CSR and 

Collaborative innovation.  

A panel data regression analysis is adopted by replicating observations on the same cross-section 

of units over time (Wooldridge, 2012, p.11). The panel data analysis offers more information on 

the data, more degrees of freedom, and less collinearity among the independent variables (Baltagi, 

2008). It also controls for cross-sectional unobserved heterogeneity (Brooks, 2008) which when 

disregarded can lead to biased estimates. 

3.3 Data 

 

Data is drawn from three sources: (1) Thomson Reuters Eikon/Refinitiv database which contains 

data on the environmental, social, and governance ratings of companies worldwide (2) Lens 
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(Patent Lens) which provides patent data and (3) Bloomberg and FactSet databases, which provide 

information on firm-specific characteristics.  

3.4 Sampling 

The target population for the study is all publicly traded manufacturing firms in the world. Public 

manufacturing firms are considered appropriate for this study because public firms have a higher 

propensity to integrate CSR practices into their operations (Li et al., 2010; Chapple & Moon, 

2005), and manufacturing firms tend to be more innovative (Moshirian et al., 2021). Since the 

exact number is unknown, this study relies on Forbes’ 2021 Global 2000 list, a list that ranks the 

world’s largest 2000 public companies based on four equally weighted metrics: assets, market 

value, sales, and profits. The manufacturing firms are selected based on Standard Industrial 

Classification (SIC) codes. Operational data covering the twelve years from 2009 to 2020 are 

extracted for analysis. 

3.5 Variables 

3.5.1 Dependent Variable: Collaborative Innovation 

  

Following existing literature (Guan et al., 2021; Chang et al., 2021; Francis et al., 2018), patent-

based metrics are used to measure a firm’s collaborative innovation activities. Precisely, citation 

count defined as the natural logarithm of one plus the number of citations that a jointly owned 

patent receives in a year will be used as the main measure of collaborative innovation. This study 

uses citation count as opposed to patent count since the latter merely reflects quantity. It does not 

capture variation in the economic and technological importance of innovations (Hall et al., 2005; 

Trajtenberg, 1990). 
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To check whether the findings are robust to the proxy of collaborative innovation, patents owned 

by the focal firm (the sampled firm) in conjunction with other firms are used as the second proxy 

of collaborative innovation. This is denoted as the natural logarithm of one plus the annual number 

of jointly owned patents filed in a year and eventually granted (Ji & Miao, 2020). 1 is added to the 

number of joint patents before taking the logarithm to ensure that there are no missing values for 

firms with zero collaborative patents in a year (Cumming et al., 2020). Patent counts are based on 

the application year rather than the grant year since the former is closer to the actual date of the 

innovation (Hall et al., 2001; Griliches et al., 1987).  

As with all patent data, both measures of collaborative innovation are susceptible to truncation 

issues. First, patents filed in a year are only available in the database after they have been granted, 

and it takes an average of 2 years from the time of submission for a patent to be granted (Hall et. 

al., 2001). Thus, the total number of patents finally granted for applications filed toward the end 

of the sample may be underestimated (Yang, 2021; Kong et al., 2020). Second, patents may 

continue to receive citations from other patents for a long period. Yet only citations cumulated up 

till the last year of available data can be observed (Xu, 2020) suggesting underrepresentation in 

citation counts especially for more recent patents. 

To mitigate the truncation problem associated with the lag between the application and grant year, 

this study follows Chkir et al. (2021) and Hishleifer et .al (2012) by ending the sample period in 

2018. In the case of citations, the fixed effects approach recommended by Hall et al. (2001) is 

used. The raw citation counts for co-owned patents for each firm are scaled by the mean number 

of citations of co-owned patents in the same year (Francis et al., 2018; Boubakri et al., 2021). 
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3.5.2 Independent Variable: Corporate Social Responsibility 

 

The main independent variable is CSR. To measure this variable, the environmental, social, and 

corporate governance pillar scores obtained from the Thomson Reuters Eikon database is used. 

The environmental pillar score reflects the relative performance of a firm for resource use, 

emissions, and environmental product innovation. The social pillar score measures how well the 

firm performs with respect to human rights, workforce, society, and product responsibility. The 

governance pillar score considers the management, shareholders, and CSR strategy of firms. The 

ESG Score which is the weighted sum of all pillar scores is used as the composite measure of CSR 

(Refinitiv, 2021). The scores range between 0 and 100 with higher scores projecting higher ESG 

performance.  

3.5.2 Moderating Variable: Absorptive Capacity 

 

Prior studies document that firms that carry out research and development (RD) activities 

internally are better able to recognize and exploit external information. Hence, absorptive capacity 

is a consequence of RD investment (Oh, 2017; Cohen & Levinthal, 1990). In line with Oh (2017) 

and De Jong & Freel (2010), the RD intensity of a firm is used as a proxy for absorptive capacity. 

Operationally, this is defined as RD expense divided by sales. However, current absorptive 

capacity is a by-product of firms’ knowledge accumulation from historical and current RD efforts. 

Thus, the study uses the five-year cumulative RD expenses, assuming the output of each dollar of 

RD expense declines linearly by 20% each year (Chan et al., 2001; Oh, 2017) as a measure of RD. 
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3.5.3 Control Variables 

 

Following the literature, this study controls for firm-specific variables that may influence 

collaborative innovation. These include firm size, Leverage, return on assets (ROA), slack 

resources, and firm age (Zhang et al., 2019; Ji et al., 2019; Hsu et al., 2014; Chang et al., 2015). 

3.5.3.1 Firm Size 

 

Size plays a significant role in determining whether firms will form strategic alliances with other 

entities for innovation.  Generally, the findings of previous studies on the relationship between 

firm size and collaborative innovation have been positive. Prior studies argue that larger firms have 

a higher inclination to engage in collaborative innovation because they are better resourced 

financially and operationally (Ji & Miao, 2020; Arundel & Geuna, 2004; Bayona et al., 2001). The 

firm size will be measured by taking the natural logarithm of total assets in a year. 

3.5.3.2 Leverage 

 

Following Tsang et al. (2021), leverage is measured as the ratio of total liabilities to total assets in 

a year. Piga and Vivarelli (2003) suggest that insufficient internal financial resources can limit a 

firm’s capacity to conduct innovation independently. Hence firms with higher leverage are more 

likely to collaborate for innovation.  

3.5.3.3 Return on Assets (ROA) 

 

Consistent with existing studies, ROA is included to capture profitability or financial performance 

(Chkir et al., 2021; Boubakri et al., 2021; Guan et al., 2021).  Prior studies provide conflicting 

theoretical conclusions on the effect of profitability on collaborative innovation. Link and Bauer 

(1987) posit that firms with lower profits are more likely to collaborate for innovation due to cost-
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sharing. Similarly, more profitable firms are more inclined to collaborate since they are less 

vulnerable to the uncertainty innovation poses and the substantial financial support it requires. 

ROA is computed as the ratio of operating income before depreciation to total assets in a fiscal 

year.  

3.5.3.4 Slack Resources 
 

Previous studies argue that the availability of slack resources (excess or unused resources) is a 

disincentive to collaborative innovation. Firms with abundant absorbed and unabsorbed slack 

resources are more disposed to conduct independent as opposed to collaborative innovation (Zhang 

et al., 2019). Following Iyer and Miller (2008), absorbed slack is measured as the ratio of selling, 

general, and administrative expenses (SGA) to sales, and unabsorbed slack is measured using the 

current ratio (current assets divided by current liabilities). 

3.5.3.5 Firm Age 
 

Related studies show that firm age can influence the decision to collaborate. Yet, there is no 

consensus on the direction of this relationship.  Tether (2002) reports that newer or start-up firms 

with limited resources are more inclined to collaborate for innovation. Zhang et al. (2019) on the 

other hand found no significant influence of age on collaborative innovation. Firm age is denoted 

as the length of time in years between the initial creation of a firm and the present time. 

3.5.3.6 Firm and Year Fixed Effects 
 

Firm fixed effects is introduced to control for the impact of latent time-invariant firm 

characteristics on collaborative innovation.  Similarly, year-fixed effects is included to account for 

macroeconomic events across time that may influence the innovation output of all the sampled 

firms. 
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Table 1: Variable Definitions  

Variables                                  Measurements  

Dependent variable: Collaborative Innovation         

𝐿𝑁𝐶𝐼𝑇𝐴𝑇𝐼𝑂𝑁𝑆                  Logarithm of 1 plus the number of citations received by the jointly           

            owned patents in year t 

𝐿𝑁𝐽𝑃𝐴𝑇𝐸𝑁𝑇𝑆                    Logarithm of 1 plus the number of jointly owned patents in year t  

LNJCITE                            Logarithm of 1 plus the number of citations received by a jointly    

owned patent divided by the mean number of citations of all jointly      

owned patents in year t 

                                          

Independent variable: 

Environmental CSR           Environmental Pillar score 

Social CSR                         Social Pillar score 

Corporate governance        Governance Pillar score   

CSR                                    ESG Score 

 

Moderating variable: Absorptive Capacity 

Research Intensity (RI)         RD/Sales; 𝑅𝐷𝑖𝑡 = 𝑅𝐷𝑖𝑡 + 0.8 ∗  𝑅𝐷𝑖𝑡−1 + 0.6 ∗  𝑅𝐷𝑖𝑡−2 + 0.4 ∗
                                                              𝑅𝐷𝑖𝑡−3 + 0.2 ∗  𝑅𝐷𝑖𝑡−4 

 

Firm-level Control variables:  

Firm Size                             Ln (Total Assets) 

Leverage                             Total Liabilities/Total Assets 

ROA                                    EBITDA/Total Assets 

Absorbed Slack                   Selling, general and administrative expense/Sales 

Unabsorbed Slack               Current Asset/Current Liabilities 

Firm Age                             Time between initial creation of firm and present time 

 

3.6 Model Specification 

 

3.6.1 Collaborative Innovation and CSR 

 

To analyze the impact of CSR on collaborative innovation the following firm-fixed effects 

regression model is estimated. 

𝐿𝑁𝐶𝐼𝑇𝐴𝑇𝐼𝑂𝑁𝑆𝑖,𝑡 = 𝛽0 + 𝛽1𝐶𝑆𝑅𝑖,𝑡 + ∑ 𝛽𝐹𝑖𝑟𝑚𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠  +𝑌𝐸𝐴𝑅𝐹𝐸 + 𝜀𝑖,𝑡…… (1) 
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where 𝐿𝑁𝐶𝐼𝑇𝐴𝑇𝐼𝑂𝑁𝑆  is the main proxy of collaborative innovation, 𝐶𝑆𝑅 represents the measures 

of CSR (environmental pillar score, social pillar score, governance pillar score, and ESG score), 

FirmControls are firm-level control variables, YEARFE includes firm and year fixed effects and 

𝜀𝑖,𝑡 is the error term.  

3.6.2 Collaborative Innovation, CSR, and Absorptive Capacity 

 

To analyze the moderating role of absorptive capacity in the CSR-Collaborative Innovation link, 

Model 2 is used.   

𝐿𝑁𝐶𝐼𝑇𝐴𝑇𝐼𝑂𝑁𝑆𝑖,𝑡 = 𝛾0 + 𝛾1𝐶𝑆𝑅𝑖,𝑡 + 𝛾2 𝐴𝐶𝑃𝑖,𝑡 + 𝛾3𝐶𝑆𝑅𝑖,𝑡 ∗ 𝐴𝐶𝑃𝑖,𝑡 +  ∑ 𝛽𝐹𝑖𝑟𝑚𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 +

 𝑌𝐸𝐴𝑅𝐹𝐸 + 𝜀𝑖,𝑡      .....................(2) 

3.7 Chapter Summary 

 

This chapter provided a detailed explanation of the methods used in achieving the objectives of 

this study. This included clarity on the design of the research, the sources of data and the proxies 

selected to measure the various constructs.  
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4. Data analysis  

4.1 Introduction 

This chapter provides the empirical results derived from analyzing the data set for the study. First, 

it reports the sample distribution by country and year and provides summary statistics of the 

variables used in the main regression. It then provides preliminary analyses and discussions on the 

objectives of the study.  

4.2 Descriptive Statistics 

 

Table 2 shows the sample distribution by country and year. The sample consists of 2859 

observations representing 291 firms from 28 countries over the 2009 to 2018 period. The year 

distribution indicates that the observations are evenly distributed across the study period. To 

account for variation across years, the study controls for year-fixed effects in the regression. Like 

preceding international studies on innovation (Boubakri et al., 2021; Chkir et al, 2021), firms from 

the United States dominate the sample accounting for 61.32% of the sample size.  

Table 3 presents the frequency distribution of the total number of patents, co-owned patents, and 

citations received by the co-owned patents by year in the sample. On average, over three thousand 

patents filed and eventually granted were co-owned during the period 2009 to 2018 receiving more 

than two thousand citations per year. 
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Table 2:Sample Distribution by Country of Origin and by Year 

Country N % Year N % 

Australia 10 0.35 2009 280 9.79 

Belgium 10 0.35 2010 281 9.83 

Brazil 10 0.35 2011 282 9.86 

Canada 92 3.22 2012 284 9.93 

China 60 2.10 2013 285 9.97 

Colombia 10 0.35 2014 286 10.00 

Denmark 10 0.35 2015 289 10.11 

Finland 50 1.75 2016 290 10.14 

France 60 2.10 2017 291 10.18 

Germany 70 2.45 2018 291 10.18 

Hong Kong 10 0.35 Total 2859 100.00 

Ireland 70 2.45 

Israel 10 0.35 

Italy 10 0.35 

Japan 190 6.65 

Luxembourg 20 0.70 

Mexico 20 0.70 

Netherlands 50 1.75 

Norway 10 0.35 

Russia 10 0.35 

Singapore 10 0.35 

South Korea 30 1.05 

Spain 20 0.70 

Sweden 50 1.75 

Switzerland 80 2.80 

Taiwan 10 0.35 

United Kingdom 124 4.34 

United States 1753 61.32 

Total 2859 100 
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Table 3: Frequency distribution of the total number of patents, co-owned patents, and 

citations by year 

Year 

Total number of 

patents 

Total number of co-

owned patents 

Total number of citations received by 

co-owned patents 

2009 69167 4415 26479 

2010 68845 4050 21468 

2011 68625 3898 17825 

2012 67829 3713 14237 

2013 67228 3654 9662 

2014 66593 3366 7110 

2015 63453 3083 5070 

2016 58308 2797 2703 

2017 51711 1968 1365 

2018 43537 1572 528 

Grand Total 625,296 32,516 106,447 

 

Table 4: Descriptive Statistics 

Variables N Mean Median Std. D 

Citations 2859 37.23 0 170.76 

Joint patents 2859 11.37 1 40.58 

ESG score 2660 58.59 63.25 21.52 

Environmental score 2660 55.02 60.85 28.62 

Social score 2660 59.58 62.83 23.99 

Governance score 2660 59.76 63.25 22.56 

Size 2810 10.01 9.69 2.33 

LEV 2833 0.57 0.56 0.21 

ROA 2814 0.14 0.13 0.2 

AS 2798 0.27 0.22 0.69 

UAS 2788 2.17 1.62 5.96 

Age 2848 3.88 4.11 0.97 

RI 2499 0.20 0.09 0.49 
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Table 4 provides summary statistics of the variables used in the main regression analysis. On 

average, there are 11 joint patents and 37 citations per firm and year. ESG score has a mean of 

58.59% with a standard deviation of 21.52. The mean size of firms in the sample, measured by the 

natural logarithm of total assets is 10.01. As a percentage of total assets, on average, leverage 

(LEV) and profitability (ROA) account for 57% and 14% respectively. 

Table 5: Correlation Coefficient 

  LNCITATIONS ESG ES SS GS SIZE LEV ROA AS UAS 

LNCITATIONS           

ESG 0.110***          

ES 0.103*** 0.901***         

SS 0.076*** 0.917*** 0.784***        

GS 0.107*** 0.726*** 0.507*** 0.491***       

SIZE 0.189*** 0.463*** 0.486*** 0.364*** 0.358***      

LEV -0.055** 0.221*** 0.233*** 0.207*** 0.133*** 0.129***     

ROA -0.009 -0.005 -0.009 0.002 -0.007 -0.072*** -0.049*    

AS 0.104*** -0.074*** -0.133*** 0.006 -0.103*** -0.147*** -0.138*** -0.133***   

UAS 0.032 -0.284*** -0.295*** 
-

0.257*** 
-0.168*** -0.233*** -0.444*** 0.048* 0.203***  

Age 0.077*** 0.304*** 0.320*** 0.277*** 0.168*** 0.191*** 0.184*** 0.043* -0.105*** 

-

0.188
*** 

 

Table 5 displays the Pearson correlation matrix among the variables to be used in the baseline 

regression. In line with theoretical predictions, ESG score (ESG), Social score (SS), and 

Governance score (GS) are positively and significantly correlated with LNCITATIONS (LNC) 

providing initial evidence of the association between corporate social responsibility and 

collaborative innovation. Except for leverage (LEV) and profitability (ROA) which correlate 

negatively with LNCITATIONS, the other control variables Firm Size (SIZE), Absorbed Slack 
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resources (AS), Unabsorbed Slack resources (UAS), and Age are positively correlated with 

collaborative innovation.  

4.3 Main Regression Analysis 

Before running the panel regression, a Hausman test was performed to determine whether a fixed-

effects or random-effects model estimation was appropriate. The rule of thumb for this test is that 

when p< 0.05, there is a correlation between the error terms and the independent variables, and a 

fixed-effects estimation is suitable else the random effects estimator is more applicable.  The test 

revealed that a fixed effects estimator is appropriate as depicted in Table 6. 

Table 6:Hausman Specification Test 

data:  LNCITATIONS ~ ESG + SIZE+ LEV + ROA + AS + UAS + Age  

chisq = 185.88, df = 7, p-value < 2.2e-16 

alternative hypothesis: one model is inconsistent 

 

Table 7 reports the results from the regression analysis of the link between CSR and collaborative 

innovation, after controlling for potential precursors of collaborative innovation activities, and year 

and firm fixed effects. The coefficient of ESG score (see Column 1) is positive and statistically 

significant at 5%, implying that well-performing firms across all three categories of CSR 

(environmental, social, and corporate governance) are more likely to collaborate for innovation. 

This provides empirical support for the view that CSR promotes collaborative innovation (Ji & 

Miao, 2020; Bereskin et al., 2016).  
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The coefficient of Environmental score is also positive and statistically significant at 10% (Column 

2) whereas the coefficients of Social score and Corporate Governance score (see Columns 3 and 

4) are insignificant. These results reveal that the effect of CSR on collaborative innovation 

manifests through its environmental dimension as opposed to the social and corporate governance 

dimensions. Perhaps, due to the growing attention on sustainability issues and concerns about 

mitigating climate change, environment-related CSR activities are evaluated more favorably by 

stakeholders. Consequently, external firms are more likely to collaborate with firms engaged in 

environmental social responsibility. 

 

Table 7: The impact of corporate social responsibility on collaborative innovation 

     

Variables ESG Score Environmental Score Social Score Governance Score 

 (1) (2) (3) (4) 

CSR measure 0.006** 0.004* 0.002 0.003 

 (0.0026) (0.0022) (0.0021) (0.0016) 

SIZE 0.248*** 0.250*** 0.258*** 0.257*** 

 (0.0601) (0.0600) (0.0600) (0.0597) 

LEV -1.572*** -1.558*** -1.582*** -1.606*** 

 (0.2641) (0.2647) (0.2646) (0.2641) 

ROA 0.506*** 0.501*** 0.510*** 0.520*** 

 (0.1773) (0.1774) (0.1774) (0.1773) 

AS 0.493*** 0.499*** 0.497*** 0.485*** 

 (0.1481) (0.1481) (0.1483) (0.1482) 

UAS -0.036 -0.034 -0.036 -0.037 

 (0.0323) (0.0324) (0.0324) (0.0324) 

Age 0.252 0.247 0.276 0.273 

 (0.1796) (0.1801) (0.1794) (0.1791) 

Year fixed effect Yes Yes Yes Yes 

Firm fixed effect Yes Yes Yes Yes 

N 2602 2602 2602 2602 

R squared 0.2476 0.2473 0.2464 0.2471 

F-Statistic 47.3692*** 47.3097*** 47.0644*** 47.2289*** 

This table shows the estimation results obtained from regressing collaborative innovation 

(LNCITATIONS) on the four measures of corporate social responsibility (ESG score, 

Environmental score, social score, and Governance score) and the firm-specific control 
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variables. Firm and Year fixed effects are also included. ‘***’, ‘**’ and ‘*’ denotes statistical 

significance at the 1%, 5%, and 10% level respectively. 

 

 

Size has a positive and statistically significant impact on collaborative innovation implying that 

larger firms have a higher probability to co-create. This corresponds with earlier findings that 

larger firms are better resourced financially and operationally to engage in joint innovation 

(Dooley et al., 2015; Carboni, 2012; Arundel & Geuna, 2004). 

The effect of leverage on collaborative innovation is negative and significant. This indicates that 

firms with higher leverage are more likely to conduct their innovation activities independently than 

cooperate with others. This result contradicts the observations of Piga and Vivarelli (2003) that 

lack of internal financial resources increases the potential for joint innovation. 

Profitability, measured by return on assets (ROA) also has a positive and significant effect on 

collaborative innovation suggesting that the likelihood of forming alliances with other firms for 

innovation is higher for firms with higher profits. This conflicts with the results reported by Link 

and Bauer (1987). 

Contrary to Zhang et al. (2019), absorbed slack resources has a positive and significant effect on 

collaborative innovation. This indicates that firms with abundant absorbed slack resources are 

more likely to engage in cooperative research and development. The other firm-specific control 

variables like unabsorbed slack resources and age show a non-significant effect on collaborative 

innovation. 
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4.4. Additional tests 

4.4.1 Alternative Measures of Collaborative Innovation 

 

LNJPATENTS, denoted as the natural logarithm of one plus the number of jointly owned patents 

in a year was employed as an alternative measure of collaborative innovation to determine whether 

the findings are robust to using different measures of collaborative innovation. To do this, the main 

regression model was re-estimated, and the results are reported in Table 8. Like the main 

regression, the ESG combined score, and Environmental score have a positive and significant 

effect on collaborative innovation. 

Following Chkir et al. (2021) and Hirshleifer et al. (2012), to address the truncation problem 

associated with innovation data, LNJCITE, defined as the natural logarithm of one plus the citation 

count received by a joint patent divided by the average of citations received by all the joints patents 

in the year is employed as an alternative measure of collaborative innovation. Table 9 shows the 

results of re-estimating the baseline regression with LNJCITE as the dependent variable.  

Table 8:Alternative measure of Collaborative innovation (LNJPATENTS) 

     

Variables ESG Score Environmental Score Social Score Governance Score 

 (5) (6) (7) (8) 

CSR measure 0.003** 0.002* 0.002 0.001 

 (0.0015) (0.0012) (0.0012) (0.0009) 

SIZE 0.115*** 0.117*** 0.117*** 0.122*** 

 (0.0339) (0.0339) (0.0339) (0.0338) 

LEV -0.730*** -0.724*** -0.728*** -0.745*** 

 (0.1492) (0.1495) (0.1494) (0.1492) 

ROA -0.008 -0.011 -0.008 -0.003 

 (0.1001) (0.1002) (0.1002) (0.1002) 

AS 0.219*** 0.222*** 0.224*** 0.217*** 

 (0.0837) (0.0837) (0.0837) (0.0838) 

UAS -0.053*** -0.052*** -0.053*** -0.053*** 

 (0.0183) (0.0183) (0.0183) (0.0183) 
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Age 0.002 0.001 0.009 0.017 

 (0.1015) (0.1017) (0.013) (0.012) 

Year fixed effect Yes Yes Yes Yes 

Firm fixed effect Yes Yes Yes Yes 

N 2602 2602 2602 2602 

R squared 0.0965 0.0960 0.0960 0.0951 

F-Statistic 15.3667*** 15.2881*** 15.2722*** 15.1336*** 

This table shows the estimation results obtained from regressing collaborative innovation 

(LNJPATENTS) on the four measures of corporate social responsibility (ESG score, 

Environmental score, social score, and Governance score) and the firm-specific control variables. 

Firm and Year fixed effects are also included. ‘***’, ‘**’ and ‘*’ denote statistical significance at 

the 1%, 5%, and 10% levels respectively. 

 

 

 

Table 9: Alternative Proxy of Collaborative Innovation (LNJCITE) 

 ESG Score Environmental Score Social Score Governance Score 

ESG 0.002 ** 0.002 ** 0.002*** -0.000 

 (0.0009) (0.0007) (0.0007) (0.0005) 

SIZE_TA 0.031 0.031 0.030 0.037* 

 (0.0205) (0.0205) (0.0205) (0.0204) 

LEV -0.283 *** -0.276*** -0.276*** -0.291*** 

 (0.0902) (0.0904) (0.0902) (0.0903) 

ROA 0.154 ** 0.152 ** 0.152** 0.157*** 

 (0.0605) (0.0606) (0.0605) (0.0606) 

AS 0.109** 0.111** 0.114** 0.108** 

 (0.0506) (0.0506) (0.0506) (0.0507) 

UAS -0.027** -0.026** -0.027** -0.026** 

 (0.0110) (0.0111) (0.0110) (0.0111) 

Age 0.034 0.031 0.035 0.048 

 (0.0613) (0.0615) (0.0612) (0.0612) 

Year fixed effect Yes Yes Yes Yes 

Firm fixed effect Yes Yes Yes Yes 

N 2602 2602 2602 2602 

R squared 0.0208 0.0207 0.0222 0.0184 

F-Statistic 3.0524*** 3.0401*** 3.2790*** 2.6991*** 

This table shows the estimation results obtained from regressing collaborative innovation 

(LNJCITE) on the four measures of corporate social responsibility (ESG score, Environmental 

score, social score, and Governance score) and the firm-specific control variables. Firm and Year 

fixed effects are also included. ‘***’, ‘**’ and ‘*’ denote statistical significance at the 1%, 5%, 

and 10% levels respectively. 

 



 40 

4.4.2 Addressing the Truncation Issue using Subsample (excluding years 2016 to 2018) 

 

To assess the robustness of the findings to the issue of truncation, the baseline model is re-

estimated using a dataset that spans the period 2009 to 2015 (Table 10). Like the results reported 

in Table 8, ESG score and environmental score have a positive and significant effect on 

collaborative innovation (LNCITATIONS) when the years 2016, 2017, and 2018 are dropped from 

the original sample. 

 

 

Table 10: Resolving Potential Truncation Issue using sample period 2009 - 2015 

 ESG Score Environmental Score Social Score Governance Score 

ESG 0.008 ** 0.007 ** 0.003 0.003 * 

 (0.0034) (0.0029) (0.0027) (0.0019) 

SIZE_TA 0.293 *** 0.294 *** 0.299 *** 0.305 *** 

 (0.0858) (0.0858) (0.086) (0.0857) 

LEV -1.20*** -1.15*** -1.19*** -1.23*** 

 (0.3512) (0.3517) (0.3518) (0.3520) 

ROA 0.471 ** 0.460 ** 0.471 ** 0.49 ** 

 (0.1970) (0.1972) (0.1973) (0.1972) 

AS 0.32** 0.33** 0.33** 0.32** 

 (0.1502) (0.1501) (0.1503) (0.1503) 

UAS - 0.092** -0.090** -0.093** -0.095** 

 (0.0420) (0.0420) (0.0420) (0.0420) 

Age 0.256 0.235 0.290 0.29 

 (0.2542) (0.2554) (0.2541) (0.2537) 

Year fixed effect Yes Yes Yes Yes 

Firm fixed effect Yes Yes Yes Yes 

N 1765 1765 1765 1765 

R squared 0.1294 0.1291 0.1268 0.1277 

F-Statistic 16.9247*** 16.8684*** 16.5344*** 16.63*** 

 

This table shows the estimation results obtained from regressing collaborative innovation 

(LNCITATIONS) on the four measures of corporate social responsibility (ESG score, 

Environmental score, social score, and Governance score) and on the firm-specific control 

variables to address the truncation problem. Firm and Year fixed effects are also included. ‘***’, 

‘**’ and ‘*’ denote statistical significance at the 1%, 5%, and 10% levels respectively. 
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4.5. The moderating role of Absorptive Capacity 

 

Table 11 shows the Pearson correlation matrix among the variables to be used for the moderation 

analysis. According to Cohen et al. (2013), adding explanatory variables with correlation 

coefficients exceeding 0.5 can make the regression model susceptible to marginal changes in 

specification, rendering any conclusions drawn inappropriate (Brooks, 2009). This is because such 

explanatory variables perform the same function. To address this issue of multicollinearity, the 

literature suggests dropping one of the highly correlated independent variables from the model to 

avoid misspecification. This is usually done using the Variance Inflation Factor (VIF) which 

quantifies the gravity of multicollinearity through a stepwise procedure. A general rule of thumb 

is that VIFs above 4 require further exploration and that exceeding 10 shows multicollinearity.  

 

Table 11: Correlation Matrix – Moderation Analysis 

  LNC ESG ES SS GS SIZE LEV ROA AS UAS Age RI 

LNC                         

ESG 0.123***                       

ES 0.128*** 0.896***                     

SS 0.068** 0.913*** 0.774***                   

GS 0.130*** 0.721*** 0.498*** 0.473***                 

SIZE 0.225*** 0.436*** 0.480*** 0.334*** 0.325***               

LEV 
-

0.082*** 
0.166*** 0.187*** 0.159*** 0.095*** 0.046*             

ROA -0.014 -0.021 -0.025 -0.01 -0.016 
-

0.094*** 
-0.045*           
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AS 0.074*** -0.070** 
-

0.156*** 
0.02 

-

0.092*** 

-

0.189*** 

-

0.232*** 

-

0.115*** 
        

UAS 0.009 
-

0.291*** 

-

0.299*** 

-

0.265*** 

-

0.171*** 

-

0.241*** 

-

0.440*** 
0.026 0.221***       

Age 0.062** 0.309*** 0.329*** 0.268*** 0.193*** 0.184*** 0.172*** 0.031 
-

0.187*** 

-

0.228*** 
    

RI 0.190*** -0.007 -0.055* 0.053* -0.033 
-

0.122*** 

-

0.277*** 

-

0.114*** 
0.710*** 0.312*** 

-

0.237*** 
  

 

Table 12: Variance Inflation Factors 

ESG RI SIZE LEV ROA UAS AS Age 

1.38 4 1.33 1.30 1.04 1.42 4 1.14 

 

 

Table 12 presents the variance inflation factors for each of the explanatory variables. The results 

demonstrate that there is a high correlation between Research Intensity and absorbed slack 

resources.  Since research intensity is the moderating variable under consideration, absorbed slack 

is dropped in the regression analysis with the interaction effect. 

Table 13 presents the findings of the moderating effect of absorptive capacity on the collaborative 

innovation-CSR link. The results continue to show that overall CSR (Column 1) and 

Environmental CSR (Column 2) are positive and have a significant effect on collaborative 

innovation. Likewise, across all the dimensions of CSR, absorptive capacity has a positive and 

significant effect on collaborative innovation which corroborates previous studies (Belderbos et 

al., 2004).  

However, the interaction between ESG score and Absorptive Capacity is negative and significant 

(Column 1) suggesting that absorptive capacity negatively moderates the relationship between 
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CSR and collaborative innovation. In other words, higher absorptive capacities weaken the 

relationship between CSR and collaborative innovation. This outcome could be due to firms’ need 

to protect the uniqueness of their innovation and reduce unintended knowledge leakage. Columns 

3 and 4 also reveal that absorptive capacity particularly moderates the influence of the social and 

governance dimensions of CSR on collaborative innovation. 

Table 13:The moderating role of Absorptive Capacity (Research Intensity) 

 ESG Score Environmental Score Social Score Governance Score 

 (1) (2) (3) (4) 

ESG 0.006 ** 0.005 ** 0.004 0.004* 

 (0.0031) (0.0025) (0.0027) (0.0020) 

RI 0.562*** 0.198*** 0.793*** 0.528*** 

 (0.1559) (0.0686) (0.2033) (0.1613) 

ESG*RI -0.017***    

 (0.0066)    

ES*RI  -0.006   

  (0.0048)   

SS*RI   -0.019***  

   (0.0061)  

GS*RI    -0.013** 

    (0.0057) 

SIZE_TA 0.226 *** 0.222 *** 0.246 *** 0.242*** 

 (0.0844) (0.0842) (0.0842) (0.0834) 

LEV -1.80*** -1.78*** -1.77*** -1.81*** 

 (0.2824) (0.2833) (0.2828) (0.2823) 

ROA 0.50 *** 0.50 *** 0.506 *** 0.522 *** 

 (0.1820) (0.1825) (0.1818) (0.1818) 

UAS - 0.044 - 0.044 - 0.042 - 0.042 

 (0.0347) (0.0347) (0.0347) (0.0347) 

Age 0.304 0.274 0.333 0.313 

 (0.2311) (0.2312) (0.2303) (0.2307) 

Year fixed effect Yes Yes Yes Yes 

Firm fixed effect Yes Yes Yes Yes 

N 2409 2409 2409 2409 

R squared 0.2639 0.2626 0.2643 0.2629 

F-Statistic 44.6774*** 44.3785*** 44.7707*** 44.4651*** 

This table shows the estimation results obtained from regressing collaborative innovation 

(LNCITATIONS) on the four measures of corporate social responsibility (ESG score, 

Environmental score, social score, and Governance score) and the interaction between these 
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different dimensions and absorptive capacity. Firm and Year fixed effects are also included. ‘***’, 

‘**’ and ‘*’ denote statistical significance at the 1%, 5%, and 10% levels respectively. 

 

4.6 Chapter Summary 

This chapter presented the findings and the discussions of each research objective.  First, it 

provided descriptive statistics on all the variables used in estimating each objective. The first 

objective was achieved by regressing collaborative innovation on CSR and some firm-level control 

variables. The findings revealed that CSR enhances collaborative innovation.  For the second 

objective, which is investigating the joint effect of CSR and absorptive capacity on collaborative 

innovation, the study discovered that the effect of CSR on collaborative innovation was weaker at 

higher levels of absorptive capacity. 
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5. Summary, Conclusions, and Recommendations 

 

5.1 Introduction 

 

This chapter is divided into three sub-headings. The first sub-heading provides a summary of the 

study objectives, the procedures used to achieve the research objectives, and the findings of the 

research. Next, the conclusions of the study are provided, from which essential recommendations 

for practice and further research are made. 

5.2 Summary 

 

The central objective of this study was to examine the impact of CSR on collaborative innovation. 

It also sought to investigate the moderating role of absorptive capacity on the relation between 

CSR and collaborative innovation. The study employed an unbalanced panel data of 291 

manufacturing firms extracted from Forbes’ 2021 Global 2000 list. Data covering the years 2009 

to 2018 was sourced from Thomson Reuters Eikon/Refinitiv database, Lens (Patent Lens), 

Bloomberg, and FactSet databases. The data was analyzed using descriptive and inferential 

statistics, and statistical results were generated using the R software. The findings of the study 

include the following: 

a. Environmental CSR encourages collaborative innovation (H1a is supported). This 

corroborates the findings of Ji and Miao (2020) who reported a positive and statistically 
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significant relationship between environmental CSR and collaborative innovation in 

Chinese firms. 

b. The impact of social CSR on collaborative innovation is insignificant (H1b is not 

supported). This presupposes that social CSR does not promote strategic alliance formation 

for innovation. This is consistent with the results discovered by Ji and Miao (2020). 

c. Corporate governance does not drive collaborative innovation (H1c is not supported). This 

differs from Ji and Miao (2020) who posit that corporate governance influences the 

collaborative innovation capabilities of firms. The differences in findings could be 

attributed to the diverse study contexts used and the disparity in corporate governance 

structures across countries. 

d. The effect of overall CSR on collaborative innovation is positive and significant (H1d is 

supported). This is consistent with the views that CSR fosters innovation (Cook et .al, 2019; 

Poussing, 2016) and extends its influence on collaborative innovation. 

e. Absorptive capacity weakens the relationship between CSR and collaborative innovation 

(H2 is not supported), particularly, the social and governance dimensions of CSR. As 

absorptive capacity increases, the effect of CSR on firms’ propensity to collaborate for 

innovation dwindles.  

5.3 Conclusions of the Study 

 

Today, firms can gain competitive advantage by leveraging the knowledge, expertise, and 

resources of other firms for innovation. Whether CSR can stimulate inter-firm relationships to 

boost collaborative innovation remains underexplored in the literature. Using a dataset of 291 

manufacturing firms from 28 countries, this study provides empirical evidence that CSR drives 
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collaborative innovation. More importantly, the effect of CSR on collaborative innovation is 

conditional on the CSR dimension under consideration. The study finds that the effect of CSR on 

collaborative innovation is manifested through the environmental dimension relative to the social 

and governance pillars. The study further finds that the impact of CSR on collaborative innovation, 

particularly, its social and corporate governance dimensions decrease at higher levels of absorptive 

capacity. The findings are robust to alternative measures of collaborative innovation and potential 

truncation problems. 

5.4 Recommendations 

 

The findings and conclusions of this study provide essential managerial implications and 

recommendations for further research. These are summarized below. 

Managerial Implications: 

 

a. This study provides evidence that CSR supports collaborative innovation. Thus, 

managerial decisions aimed at promoting strategic alliance formation should include CSR, 

especially environment-related activities. 

b. Based on the results, absorptive capacity positively influences collaborative innovation but 

negatively moderates the relationship between CSR and collaborative innovation. These 

findings underscore the need for managers to create a balance between investing in 

absorptive capacity and engaging in CSR when seeking to collaborate with other firms for 

innovation.  
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Future Research Directions: 

a. Although the study tackled the research objectives by using 291 publicly listed 

manufacturing firms, future research could use a larger sample and control for country-

level characteristics that could influence collaborative innovation to deepen understanding 

in the field of CSR and collaborative innovation. 

b. Some studies on innovation argue that there is a bi-causal relationship between CSR and 

corporate innovation (Shen et al., 2016; Hlioui & Yousfi, 2020). Future studies could 

extend this line of reasoning to collaborative innovation by considering the reverse 

causation between CSR and joint innovation.  

c. The sample considered in this study was dominated by firms from developed countries.  

Further studies could explore this association in emerging economies where the practice of 

CSR is particularly challenging and resource constraints could make collaborative 

innovation more appealing. 

d. Although this study sheds light on the interaction effect and roles of CSR and absorptive 

capacity, how they interact to influence collaborative innovation remains unclear. Future 

research could explore the latent factors and dynamics underlying the joint effect. 
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