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1. Introduction
There are considerable differences within emerging economies’ expenditure on research &
development as a percentage of its GDP. To illustrate this: an advanced emerging economy, such as
Brazil has an R&D expenditure of 1.275%, whereas a secondary emerging economy like Pakistan
has an R&D expenditure of only 0.246% (The World Bank, 2019). This shows that a large difference
in research & development between these two types of economies exists, despite similar institutions
and both being classified as emerging economies. Another illustration of this discrepancy lies in the
substantial differences in the percentage of worldwide patent applications between upper-middle
income countries and lower-middle income countries: upper middle income countries account for
47.6% of worldwide patent applications, while lower-middle income countries only account for 2.4%
(WIPO, 2019).
FTSE (2019) annually classifies countries’ economies and hence they have stipulated a
difference in advanced emerging markets and secondary emerging markets. The most recent review
resulted in Brazil, Czech Republic, Greece, Hungary, Malaysia, Mexico, South Africa, Taiwan,
Thailand and Turkey to be classified as advanced emerging markets. Moreover, Chile, China,
Colombia, Egypt, India, Indonesia, Kuwait, Pakistan, Peru, Philippines, Qatar, Russia, Saudi Arabia
and the United Arab Emirates are classified as secondary emerging markets and therefore performing
slightly worse relative to advanced emerging markets. Based on this classification, the global
spectrum consists of 10 advanced emerging markets and 14 secondary emerging markets which are
both characterized by high growth rates despite their comparatively underperforming institutional
framework.
Contemporary studies in International Business literature (Khanna & Palepu, 2010; Barbosa
& Faria, 2011) have established a positive relationship between the level of institutional quality and
the level firm innovation, indicating that the higher the institutional quality in a country, the higher
the level of firm innovation in that specific country. These studies indicate a plausible underlying
explanation of the difference in innovation between advanced emerging economies and secondary
emerging economies: institutional quality. Institutions are the rules of the game in a society, facilitate
the means to conduct market transactions and they can be divided into two broad categories (North,
1990). This thesis distinguishes formal and informal institutions in the sense that formal institutions
provide regulations that protect public interest, correct for market failure and provide the means to
develop competition in a market and informal institutions concern socially shared rules and values
that are uncodified and they originate from outside of official channels (Barbosa & Faria, 2011;
Helmke & Levistsky, 2004). Well-functioning institutions are known to enable and stimulate firm
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innovation. More specifically, well-functioning institutions are imperative for entrepreneurial activity
and innovation (Barasa, Kimuyu, Vermeulen, Knoben, & Kinyanjui, 2017). However, there is
tremendous discrepancy in the relationship between institutional quality and firm innovation between
and within areas worldwide.
Emerging economies often lack intermediaries and this is seen as a source of market failure
in these economies. The absence of market intermediaries and a strong rule of law is coined as
institutional voids (Khanna & Palepu, 2010; Stephan, Uhlaner & Stride, 2015). This typically refers
to formal institutions, such as the market structure and legislature in a country. Typically, both
advanced emerging economies and secondary emerging economies, are characterized by to a wide
extent of institutional voids (Sawyer, 2011; World Bank, 2018). However, the level of innovation
between advanced emerging and secondary emerging economies differ extensively. This is mainly
due to absent or malfunctioning formal institutions that should provide rules and regulations that
lower the cost of doing business, which may hamper the level of innovation in a specific country.
Theoretically, institutional voids would result in low levels of innovation, but practice shows that in
some emerging economies the innovation levels are much higher. Therefore, current theories could
be extended by exploring new theoretical perspectives that can explain this discrepancy, since most
research is focused on formal institutions.
Having established that formal institutional quality is known to drive innovation, the level of
innovation of firms in economies with similar institutions still varies to a large extent. This study
seeks to explore whether informal institutions can substitute for formal institutions or complement
them and therefore fill institutional voids. In order to explore the relationship between both formal
and informal institutions and the level of firm innovation, this study differentiates between advanced
emerging economies, which regularly possess comparatively high levels of formal institutional
quality, and secondary emerging economies, which often possess lower levels of formal institutional
quality. The level of institutional quality is based on the scores in the Worldwide Governance
Indicators (World Bank, 2018). Both advanced emerging and secondary emerging economies are
generally characterized by institutional voids. However, the presence of informal institutions in
advanced emerging economies may provide the opportunity to enable firm innovation in a specific
country. A wide body of research is focusing on the importance of informal institutions in filling
institutional voids in emerging economies in order to facilitate innovation (Barbosa & Faria, 2011;
Khanna & Palepu, 2010; Voeten, Sayed & Dutta, 2018). Building on the theoretical perspectives on
institutional voids, the differences in innovation levels between both types of emerging economies
could therefore be explained by different ways of addressing institutional voids. The Institutional
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Profile Database (2016) includes worldwide data on multiple types of institutions and innovation and
therefore is an appropriate dataset to use in this study.

The central idea of this thesis is that informal institutions may provide the means to compensate
or strengthen weak formal institutions and therefore fill institutional voids. Hence, this thesis aims to
explore whether informal institutions can substitute or complement formal institutions by analyzing
the relationship between formal and informal institutions. Moreover, this thesis aims to explore to
what extent informal institutions can lead to high firm innovation in emerging economies. This
research aims to answer the following research question:


To what extent can informal institutions fill institutional voids in order to lead to higher firm
innovation?

The success of an institutional environment is dependent on its formal rules and regulations
(Helmke & Levitsky, 2004). Over the course of years, little attention was given by IB academics to
the question whether informal institutions could substitute or even reinforce formal institutions and
therefore enabling the innovative capabilities in a certain institutional environment (Stephan, Uhlaner
& Stride, 2015). Hence, this thesis contributes to the field of IB literature and aims to generate new
insights concerning the potential effects that informal institutions have in filling institutional voids.
In addition, the outcomes of this study could cause managers of MNEs to change their perceptions
regarding the innovative capabilities in a country with weak formal institutions, since informal
institutions plausibly can be substituting or complementing formal institutions causing a specific
location to become more attractive than at first sight.
In the following chapter, the most important theoretical perspectives on innovation, firm resources,
institutional theory and institutional voids are discussed. Subsequently, Chapter 3 outlines the
methodology that is used in this thesis. Following the methodology, the results will be discussed. At
last, in the discussion and conclusion chapters the linkage between the results of this study and the
IB literature will be discussed.
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2. Theoretical Framework
This section highlights, compares and contrasts the most important academic insights on the
theoretical concepts which are of importance in this study. The initial paragraph describes the
literature on innovation. The second paragraph elaborates on firm-level resources. Afterwards,
institutional theory as a general concept is explained. Subsequently, a distinction is made between
formal and informal institutions. Lastly, the literature on institutional voids is discussed.

2.1.Firm innovation
There is no perfect way of defining innovation. It is a concept with an innumerable amount of
definitions. However, these definitions share one communality: improvement and renewal. The
definition that is addressed in this thesis is as follows: “innovation is the multi-stage process whereby
organizations transform ideas into new/improved products, service or processes, in order to advance,
compete and differentiate themselves successfully in their marketplace.” (Baregheh, Rowley, &
Sambrook, 2009, p. 1334). In their article, Acs, Anselin and Varga (2002) indicate that innovation,
described as technological change, consists of three measures: input measures, such as R&D
expenditures, intermediate outputs, such as the number of patents, and a direct measure of innovative
outputs. This is in line with the argument that investing in R&D positively affects innovation results
(Heredia Pérez, Geldes, Kunc & Flores, 2019). In general, large corporations have a higher R&D
expenditure compared to small enterprises. However, Heredia Pérez et al. (2019) state that also small
enterprises can develop capabilities that improve R&D effectiveness through innovation. They
mention that these capabilities can even lead to small firms outperforming larger firms in the
innovation process. Innovation consists of two categories and a total of four innovation types. Heredia
Pérez et al. (2019) state that innovation can be technological or non-technological. Technological
innovation is divided into product innovation and process innovation, whilst non-technological
innovation is divided into organizational innovation and marketing innovation.
In the context of emerging markets, innovation differs from the more conventional types of
innovation that are generally seen in developed markets. Firms in emerging markets are often less
technological and therefore different types innovations in these markets occur in order to facilitate
adoption of new means of production, products and forms of organization (Ayyagari, Demirgüç-Kunt
& Maksimovic, 2011). Hence, innovation is context driven, which implies that besides the
aforementioned drivers of innovation (R&D expenditure and firm size), contextual factors play an
important role in driving innovation as well. These contextual factors relate to the institutional
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framework to which a firm adheres. Having defined innovation, the following sections elaborate on
the factors that drive innovation in emerging economies: firm-level resources and institutions.

2.2.Firm-level resources
Innovation is highly dependent on the firm-level resources possessed by enterprises. Penrose (1956)
was one of the initiators of the Resource-Based View (RBV), indicating that firms achieve sustainable
competitive advantages by developing internal resources and capabilities. Penrose (1956) argued that
innovation success and expansion is “largely determined by the internal resources of the firm: the
products the firm can successfully produce, the new areas in which it can successfully set up plants,
the innovations it can successfully launch, the very ideas of its executives and the opportunities they
see, depend as much on the kind of experience, managerial ability and technological know-how
already existing within the firm as they do upon external opportunities open to all”. Hence, according
to the RBV, firm resources are of paramount importance in achieving sustained success. The VRIOframework (Barney, 1991; Terziovski, 2010) establishes the components that resources should
consist of in order to lead to potential competitive advantage. This consists of value (V), or whether
it provides competitive advantage, rareness (R), or whether competitors possess it, imitability (I), or
whether it is costly for competitors to imitate, and organization (O), or whether the firm is organized
to exploit the resource (Terziovski, 2010).
Moreover, the core resources that drive successful innovation are innovation strategy that a
firm pursues and the formal structure that a firm implements. Terziovski (2010) argues that the
implication of the importance of these core resources is that SMEs are likely to improve their
performance as they increasingly mirror large firms with respect to strategy and formal structure. The
amount of firm resources, either tangible or intangible, affects innovation (Penrose, 1956; Darroch,
2005). Tangible resources include the amount of assets that a firm possesses (Darroch, 2005). Human
capital, which consist of the stock of human resources (Wright, Dunford & Snell, 2001) that an
organization possesses, is a major driver of firm innovation. The cumulative assets, knowledge, skills
and abilities that people have in a firm enable the innovative process. Therefore, firm-level resources
in terms of the amount of assets and number of employees (the cumulative amount of human
resources) a firm is expected to influence firm innovation. Large firms, in possession of more
resources, are more likely to innovate due to the fact that these firms are better fit to appropriate the
returns of investments in innovation (Schumpeter, 1943).

The effect that firm-level resources exert on firm innovation leads to Hypothesis H1:
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H1: Firm-level resources, in terms of the number of employees and amount of assets, has a positive
effect on the level of firm innovation.

2.3 Institutional theory

The literature on institutions from a business economical perspective is dominated by two authors:
Douglas Cecil North and William Richard Scott. North (1991) describes institutions as ‘humanly
devised constraints’. These constraints influence the political, economic and social interactions in a
society. In his article it was argued that institutions emerged as a means of reducing uncertainty and
bringing order and stability to humans. In a more economic sense, institutions define the choice set.
This means that institutions determine transaction costs, production costs which implies that
institutions determine the profitability and feasibility of engaging in economic activity (North, 1991).
In doing so, the institutions in a certain country or region are responsible for the direction of economic
change. North (1991, p.97) states that “institutions shape the direction of economic change towards
growth, stagnation, or decline”. Furthermore, North states that institutions facilitate trade by reducing
transaction and production costs. Scott (1995) approaches institutions from a more sociological
perspective, as he argues that institutions are multi-faceted, durable social structures that are
composed of regulative, normative and cultural-cognitive elements that guide behavior and provide
stability and meaning to social life. The core of Scott’s argument is that the regulatory aspect of
institutions is expressed in the written rules and regulations to which a society should adhere, like the
law. The normative and cultural-cognitive aspect is not formalized in written rules, but in the norms
and values that people in a certain society should commonly share. When an individual behaves in
discordance of the norms and values, society will sanction this person, even though the sanctions
were not regulated by authorities. This social perspective on institutions is also applied in
management science. Kostova, Roth and Dacin (2008) summarized the applications of institutional
theory in management science. As a starting point, the three ‘pillars’ of institutions (regulatory,
normative, cultural-cognitive) are used in order to conceptualize institutional profiles of a country.
Hence, institutional theory can be viewed from different perspectives, but there appears to be
consensus over the fact that institutional theory is a valid instrument to apply in business and
management literature.
Recapitulatory, institutions regulate the relations between individuals, groups of people and
organizations. Therefore, the pattern of interaction in the economy is affected by the institutional
framework. Since innovation results from interactive learning processes (Baregheh, 2009),
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institutions affect innovation (Edquist & Johnson, 1997). Innovation is influenced by a wide variety
of institutional factors (Castellacci, 2015; Acs et al., 2002; Heredia Pérez et al., 2019). Heredia Pérez
et al. (2019) argue that in order to achieve innovation, firms need to overcome several barriers, which
are threefold: financial barriers, for example cost and risk funding; organizational barriers, like
rigidity and centralization, and informational barriers, such as market and technology information.
Two of these barriers (financial and informational) relate to institutions, both formal and informal.
Two important institutional factors are distinguished: public government programs and the support
system. The public government program relates to subsidies for R&D and regional innovation
policies. The support system relates to the entire network of organizations a firm is in that sustains its
survival. This can be access to knowledge through universities or access to labor. Castellacci (2015)
found that institutions may hamper innovation, but this can be overcome by collaborating in order to
get access to finance, human capital, supplies through vertical integration and establishing a
distribution network. This leads to better positions to collaborate with foreign firms and knowledge
spillovers (within-group and outside of group spillovers). This is in line with Heredia Pérez et al.
(2019, p. 37), who state that “cooperation enables firms to increase technological innovation because
it allows cooperative exchanges of skills”. They make a distinction between unfavorable institutional
environments and favorable institutional environments: “In environments of low institutional quality,
managers must combine appropriately the firm's internal resources and capacities with external
resources (e.g., foreign capital and cooperation) to overcome institutional weaknesses. In favorable
institutional environments, firms are apt to be ambidextrous without a greater reliance on external
cooperation”. Hence, in emerging economies, innovation relies a lot more on informal factors in
comparison to formal factors, since the institutional structure does not facilitate innovation as much
as in developed economies. However, advanced emerging economies could have more effective
formal institutions in comparison to secondary emerging economies.
In addition to the relation between firm-level resources and innovation, as discussed in
paragraph 2.2, the relation between firm-level resources and innovation is also dependent of the
institutional context. The extent to which a firm is able to utilize its resources depends on the
environment and is therefore contextual. Hence, institutional theory also plays a key role in the
relationship between firm-level resources and firm innovation. Barasa & Voeten (2015) argue that
institutions influence the capability of firms to extract value from resources that facilitate innovation
and therefore well-functioning institutions are imperative for innovation. Moreover, it is argued that
better institutions increase the value of firm-level resources for innovation. Contrary, weak and
therefore ineffective institutions decrease the value of firm-level resources (Barasa & Voeten, 2015).
Hence, the institutional context plays an important role in facilitating innovation, both directly and
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indirectly. The effectiveness of formal institutions and therefore the dependence on informal
institutions in order to facilitate innovation affects the relationship between firm-level resources and
firm innovation in emerging economies. Based on this rationale, Hypotheses H2a and H2b are
formulated:

H2a: Effective formal institutions positively moderate the relationship between firm-level resources
and firm innovation.
H2b: Effective informal institutions positively moderate the relationship between firm-level resources
and firm innovation.

2.3.1 Formal institutions
In this paragraph, an overview of the academic definitions on formal institutions is presented. Formal
institutions are in line with the regulatory pillar that Scott (1995) presented. Scott argues that
“institutions in regulatory processes have the ability to establish rules, monitor compliance to these
rules and they can sanction, reward or punished”. Another important characteristic of formal
institutions is that they can be enforced by governmental bodies. Moreover, formal institutions
establish the mechanisms to enforce trust and protection. Constitutions, statutes, common law and
individual contracts specify formal institutions (Voinea et al., 2017). Hence, formal institutions are
codified and therefore easy to identify. Helmke and Levitsky (2004) define formal institutions as the
set of rules and procedures that is considered official in a certain nation. They distinguish between
state institutions, such as courts, legislatures and bureaucracies and state-enforced rules, like
constitutions, laws and regulations. However, this distinction appeals to political and legal institutions.
Helmke and Levitsky (2004) add that institutions also apply to organizations with so-called
“organization rules”. These are the official within organizations, like corporations, political parties
and interest groups.
In addition to the definition of formal institutions, the quality of formal institutions plays an
important role in driving firm innovation. Kaufmann, Kraay & Mastruzzi (2010) found that the
quality of formal institutions is defined by six indicators divided into three dimensions. Hence, based
on the Worldwide Governance indicators (or WGIs), three groups of formal institutions can be
distinguished (Kaufmann, Kraay & Mastruzzi, 2010; World Bank, 2010). First, ‘the process by which
governments are selected, monitored, and replaced’ reflects the Voice and Accountability, meaning
the extent to which citizens of a country are able to participate in the selection of governments.
(Kaufmann et al., 1999; Esser, 2007) and the Political Stability and Absence of Violence or Terrorism,
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meaning the likelihood that the government in power will be destabilized or overthrown by possibly
unconstitutional and/or violent means, including domestic violence or terrorism. (Kaufmann et al.,
1999; Esser, 2007). The second dimension of formal institutions is ‘the capacity of the government
to effectively formulate and implement sound policies’. This includes the Government Effectiveness,
indicating matters such as the quality of public service provision, the quality of the bureaucracy, the
competence of civil servants, the independence of the civil service from political pressures, and the
credibility of the government’s commitment to policies. (Kaufmann et al., 1999; Esser, 2007).
Moreover, Regulatory Quality, which relates to market and business policies and regulations by the
government by the government, also contributes to Government Effectiveness. Third, the quality of
formal institutions depends on ‘the respect of citizens and the state for the institutions that govern
economic and social interactions among them’. This consists of the Rule of Law and Control of
Corruption. The Rule of Law reflects the extent to which agents have confidence in and abide by the
rules of society, whereas Control of Corruption is defined as the exercise of public power for private
gain (Kaufmann et al., 1999; Esser, 2007). The aggregate of the aforementioned three dimensions
defines the formal institutional quality of a certain institutional environment. A study by the European
Commission (Esser, 2007) found that institutional quality drives country level innovation, but also
stimulates firm level innovation. Hence, there is general consensus about what drives formal
institutional quality and therefore what drives innovation. This leads to hypothesis H3.

H3: Effective formal institutions have a positive effect on firm innovation

2.3.2 Informal institutions
In terms of the three pillars of institutions, informal institutions apply to the normative and culturalcognitive pillar of institutions (Scott, 1995; Voinea et al., 2017). It is argued that “in the normative
pillar of institutions the emphasis is placed on normative rules that introduce a prescriptive, evaluative
and obligatory dimension into social life, which include both values and norms” (Scott, 1995). Hence,
informal institutions are not openly codified, like formal institutions, but these normative rules still
apply to society and when one does not behave accordingly, this individual will face certain sanctions
too. Scott (1995) defines values as ‘conceptions of the preferred or the desirable, together with the
construction of standards to which existing structures or behaviors can be compared and assessed’
and norms as ‘how things should be done’. Therefore, values can be seen as the desired ends that one
pursues and norms as the legitimate means to reach these ends. The normative pillar of institutions is
somewhat more abstract than the regulatory, formal, pillar. However, the cultural-cognitive pillar of
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institutions is the most abstract and the hardest to identify. The cultural-cognitive institutions are
described as “the shared conception that constitute the nature of social reality and the frames through
which meaning is made. They are taken for granted” Scott (1995). The fact that cultural-cognitive
institutions are taken for granted distinguishes them from normative institution. People are
consciously aware of norms and values, while cultural-cognitive institutions reflect the unconscious
aspect of the human mind. They are culturally embedded, while people are not rationally aware of
this. Voinea et al. (2017) state that informal institutions evolve because of traditions. Examples of
informal institutions are codes of conduct and rules, norms or values of behaviour. Moreover,
informal institutions are passed on to other generations within a society through the main denominator
called culture (Voinea et al., 2017). Another key difference that distinguishes informal and formal
institutions is that informal institutions are not sanctioned by a central authority, but by society. In
addition, informal institutions remain in the private realm, whereas formal constraints are centrally
designed and enforced (Williamson, 2009).
Hitherto, the definitions of informal institutions that were formulated are somewhat abstract
and conceptual. Therefore, this section illustrates a set of more concrete examples of informal
institutions. Informal institutions include common law, customs, tradition, work norms, norms of
cooperation, conventions and practices (Edquist & Johnson, 1997). Contrary to formal institutions,
informal institutions are therefore less visible and concern ‘rules of thumb’ for behaviour. However,
in some economies informal norms, values and routines make it almost imperative to establish R&D
in organizations, determining the amount of resources that are allocated to innovation (Edquist &
Johnson, 1997). This is in line with the narrow view that the substantial proportion of scholars takes
on the relationship between formal and informal institutions, which is defining informal institutions
to be functional or dysfunctional. Functional informal institutions tend to enhance social interaction
and coordination in order to increase the functioning of formal institutions. Dysfunctional informal
institutions, on the other hand, tend to create problems for formal institutions (Helmke & Levitsky,
2004). Helmke & Levitsky (2004), however, extended this view by establishing two dimensions of
informal institutions. The first dimension is the extent of convergence between formal and informal
institutions, indicating the degree to which informal institutions yield similar or contrasting effect
compared to the effects of formal institutions: “Where following the informal rule leads to a
substantively different outcome, formal and informal institutions diverge. Where the two outcomes
are not substantively different, formal and informal institutions converge” (Helmke & Levitsky, 2004,
p. 728). Secondly, the effectiveness of formal institutions plays a role in the typology of informal
institutions. More specifically, the degree to which formal rules and procedures are successfully
enforced in an institutional environment. Helmke & Levitsky (2004, p. 728) argue that “effective
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formal institutions actually constrain or enable political actors' choices”. The interplay between the
aforementioned dimensions leads to four types of informal institutions: complementary informal
institutions, accommodating informal institutions, competing informal institutions and substitutive
informal institutions. Two of these types relate to the more traditional view of informal institutions,
since complementary informal institutions are functional, whereas competing informal institutions
tend to be dysfunctional (Helmke & Levitsky, 2004). The two additional types of informal institutions,
accommodating informal institutions and substitutive informal institutions, that Helmke & Levitsky
(2004) introduce extend the traditional approach of defining informal institutions.
Complementary informal institutions coexist with effective formal institutions, are convergent
and “fill in the gaps by addressing contingencies not dealt with in the formal rules” (Helmke &
Levitsky, 2004, p. 728). They are efficiency improving institutions. Helmke & Levitsky (2004)
provide myriad norms, routines and operating procedures that ease decision making and coordination
within bureaucracies as examples. Second, accommodating informal institutions are institutions that
coexist with effective formal institutions, but are divergent and “create incentives to behave in ways
that alter the substantive effects of formal rules, but without directly violating them; they contradict
the spirit, but not the letter, of the formal rules” (Helmke & Levitsky, 2004, p. 729). These institutions
are used to circumvent formal procedures. Third, competing informal institutions coexist with
ineffective formal institutions, are divergent and they are defined as institutions that incentivise
behaviour or actions that violates the formal rules. Examples of competing informal institutions are
clientelism, patrimonialism, clan politics and corruption. Last, Helmke & Levitsky (2004) formulate
substitutive informal institutions. They coexist with ineffective formal institutions, are convergent
and they are designed to “achieve what formal institutions were designed, but failed, to achieve.
Substitutive institutions tend to emerge where state structures are weak or lack authority” (Helmke &
Levitsky, 2004, p. 729). The four typologies and their relationship with formal institutions are
visualized in Figure 1.
Figure 1

Effective formal institutions

Ineffective formal institutions

Convergent

Complementary

Substitutive

Divergent

Accommodating

Competing

As Figure 1 highlights, complementary and substitutive informal institutions seek convergent
goals, which could therefore stimulate innovation. Contrary, accommodating and competing informal
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institutions seek outcomes that are divergent with formal rules, regulations and procedures. In this
light only complementary and substitutive informal institutions can be effective in driving innovation.
However, they are distinct in the effect that complementary institutions exist in institutional
environments where formal rules are effectively and routinely enforced whereas substitutive informal
institutions exist in institutional environments where this is not the case (Helmke & Levitsky, 2004).
Therefore, complementary and substitutive informal institutions are considered effective informal
institutions. Williamson (2009) argues that economic development, hence innovation, is not
necessarily based on formal institutions, since informal institutions also provide the incentives for
innovation. In order to facilitate innovation and economic development through informal institutions,
well-developed informal institutions (therefore effective informal institutions) are a prerequisite for
this (Edquist & Johnson, 2007; Helmke & Levitsky, 2004; Williamson, 2009).
Hence, informal institutions emerge in a variety of forms. Previous research by scholars
indicates that in order to facilitate innovation through informal institutions, complementary informal
institutions and substitutive informal institutions are a necessity. On the contrary, accommodating
informal institutions and competing informal institutions create tension and therefore they hamper
innovation. Having identified the aforementioned, the two informal institutions that could potentially
drive innovation are therefore the focus of the analysis in this thesis. To identify the presence of either
complementary or substitutive informal institutions in emerging economies, informal institutions
must therefore positively affect firm innovation. Moreover, to identify whether informal institutions
are complementary or substitutive, the interaction with formal institutions is assessed. The
effectiveness of institutions is a relative term, so therefore formal institutions are more effective in
advanced emerging economies in comparison to secondary emerging economies. Since
complementary informal institutions coexist with effective formal institutions, the interaction effect
that drives firm innovation would be positive. However, due to the fact that secondary emerging
economies can also be characterized by ineffective formal institutions, the interaction effect between
formal institutions and informal institutions is could also be negative. However, in accordance with
Hypothesis H3, it is expected that innovation in emerging economies can be driven by complementary
informal institutions. This leads to Hypothesis H4 and Hypothesis H5.

H4: Informal institutions have a positive effect on firm innovation.
H5: The effect of informal institutions on firm innovation is positively moderated by formal
institutions.
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2.4 Institutional voids
Literature on business strategy in emerging economies has encountered a variety of roadblocks that
hinder doing business in these economies. As mentioned in paragraph 2.2 and 2.3 ineffective
institutions can be such roadblocks. Ineffective institutions are also known as institutional voids. This
paragraph elaborates on institutional voids more elaborately. Khanna & Palepu (2010) coined this
term as “the lacunae created by the absence of market intermediaries”. The institutions in such
economies do not adequately minimize market failure when institutional voids are strongly present:
the institutions that support markets appear to be failing to deliver the objectives that they are
expected to deliver (Mair & Ignasi, 2009). The presence of institutional voids, due to the absence of
market supporting institutions, results in higher costs for businesses, as it is difficult to rely on
contract agreements and permits. (Brenes, Ciravegna & Pichardo, 2018). Especially in emerging
economies, the existing institutions facilitate the birth of institutional voids. Mair & Ignasi (2009)
suggest that institutional voids are likely to emerge due to the interplay between the existing
governmental bodies, the legal institutions and other institutional practices. When these existing
institutions are in conflict, voids could emerge. This hampers market transactions for local, but also
foreign players, since institutional voids shape the capital market, the product market and the labour
market in a specific country, possibly resulting in market failure. Khanna & Palepu (2010) described
three sources of market failure: absent or unreliable sources of market information, an uncertain
regulatory environment and inefficient judicial systems. Moreover, institutional voids also affect
transaction costs and opportunism. Transaction costs are generally lower in developed markets, due
to functioning institutions, since the costs of doing business are reduced by institutions that facilitate
market transactions, reduce conflicts of interest and act as intermediaries between buyers and sellers.
Moreover, institutional voids increase transaction costs by frequently changing market regulations,
forcing businesses to adjust their strategies and permits frequently (Khanna & Palepu, 2010; Brenes
et al., 2018). Brenes et al. (2018) also argue that institutional voids increase the risk of opportunism.
Institutions failing to monitor and enforce contracts, increase the incentives to cheat and take
opportunities whilst doing a transaction. Institutional voids, implying the underdevelopment of
institutional frameworks in emerging economies therefore increase the costs of doing business and
levels of uncertainty compared to developed markets (Narayanan & Fahey, 2005, p. 217). The size
of institutional voids could therefore be determined by the economy type of a country, since it is
argued that institutional voids tend to become smaller as an economy develops. In addition,
Narayanan & Fahey (2005, p. 209) support this argument by mentioning that “as emerging economies
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evolve, institutional structures move from ‘relationship’ contracting to ‘arms-length transactions’ or,
in other words, from relationship-based personalized exchanges to those that are rule-based and
impersonal with third party enforcement. In North’s terms, formal rules replace informal constraints.
Thus, a fundamental difference between emerging and developed economies is the existence
in the latter economies of ‘market-supporting’ formal institutions”. Thus, the economic development
of a certain country negatively relates to the size of the institutional voids. Secondary emerging
economies would therefore be characterised by larger institutional voids then advanced emerging
economies, whereas developed economies would be characterized by even smaller voids. Moreover,
it can be argued that that the larger the institutional void, the greater the importance of informal
institutions. Even though institutional voids potentially may impede market transactions, academics
view institutional voids as opportunity spaces for businesses as well. Entrepreneurs could build
successful and innovative businesses based on filling institutional voids (Khanna & Palepu, 2010;
Castellacci, 2015). It is argued that in emerging economies where the governments do not succeed in
creating and maintaining effective market institutions, businesses, and especially business groups,
attempt to intervene. Specifically, in emerging economies in Latin America, “firms achieve high
performance by combining different sets of mechanisms that help them compensate for institutional
voids, and such mechanisms vary depending on the severity of those voids” (Brenes et al., 2018).
Informal institutions provide the means to deal with institutional voids in emerging economies.
Formal institutions become gradually more important in the institutional structure when an emerging
economies develops (Khanna & Palepu, 2010; Narayanan & Fahey, 2005) , so advanced emerging
economies would therefore be characterised by better formal institutions compared to secondary
emerging economies.
As argued in this paragraph, differences in economy type are reflected by the size of
institutional voids and therefore the relative importance of formal and informal institutions. Since the
importance of formal institutions in driving innovation increases when an economy develops and
voids decrease, it is expected that the effect of informal institutions in driving firm innovation is
stronger in secondary emerging economies, whereas the effect of formal institutions in driving firm
innovation is stronger in advanced emerging economies. This leads to Hypotheses 6a and 6b.

H6a: The effect of formal institutions on firm innovation is positively moderated by advanced
emerging economies.
H6b: The effect of informal institutions on firm innovation is negatively moderated by advanced
emerging economies.
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2.5 Conceptual model
The review of the current literature on innovation, firm size as resources and institutions through a
funnel-approach resulted in the aforementioned hypotheses. Altogether the relations between these
concepts are visualized in the conceptual model in Figure 2.

Figure 2
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3

Methodology

This chapter aims to present the data that are used in this thesis. Moreover, the variables that are
derived from the data set are introduced, followed by the presentation of a conceptual model.
Subsequently, the methods of analysis will be elaborated upon. Lastly, the validity and reliability of
the analysis are estimated.

3.1 Data collection and sample
In order to answer the research question and the hypotheses that were established in the
aforementioned chapters, the Institutional Profiles Database 2016 by the French Ministry for
Economy and Finance and the Centre for Prospective Studies and International Information (CEPII)
is used to identify the institutional variables. The data are of quantitative nature. The database
describes nine functions of institutional characteristics of 144 countries: 1) political institutions; 2)
security, law and order, control of violence; 3) functioning of public administrations; 4) free operation
of markets; 5) coordination of stakeholders, strategic vision and innovation; 6) security of transactions
and contracts; 7) market regulation, social dialogue; 8) openness and 9) social cohesion and social
mobility. These nine functions are described by 127 indicators which are derived from a total of 320
variables. Moreover, the Orbis database provides the data on firm innovation, firm-level resources
and the control variables, resulting in a total of 11,371 companies.
The analysis does not include all 144 countries that are included in the data set, since
the scope of this thesis focuses on emerging economies. The scope is based on the fact that the
emerging economies are classified as either advanced emerging or secondary emerging, making it
suitable to analyze and compare. Moreover, the difference in economy type enables the analysis to
explore differences in institutional voids. As mentioned in Chapter 1, FTSE’s (2019) emerging
markets index consists of a total of 24 emerging markets. 10 countries are classified as advanced
emerging: Brazil, Czech Republic, Greece, Hungary, Malaysia, Mexico, South Africa, Taiwan,
Thailand and Turkey Moreover, 14 are classified as secondary emerging: Chile, China, Colombia,
Egypt, India, Indonesia, Kuwait, Pakistan, Peru, Philippines, Qatar, Russia, Saudi Arabia and the
United Arab Emirates.

3.2 Dependent and independent variables
3.2.1 Dependent variable
3.2.1.1 Firm innovation
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Innovation is a broad concept, so in order to measure this, a variety of proxies can be used. The
number of patents that a company has is generally an appropriate measure of the innovative output.
“The patent system gathers detailed information about new technologies into a protracted public
record of inventive activity, which is more or less continuous. This gives it striking advantages as an
innovation-indicator” (Smith, 2005). Hence, this thesis analyses innovation by assessing the number
of patents that a firm has. This variable is extracted from the Orbis database.

3.2.2 Independent variables
3.2.2.1 Firm-level resources
The operationalization of firm-level resources depends on two indicators, since resources can be both
tangible or intangible. As mentioned in Chapter 2, tangible resources relate to the amount of assets
that an organization possesses (Darroch, 2005). Hence, the amount of assets is the first measure of
firm-level resources in this analysis. Moreover, Wright, Dunford & Snell (2001) argue that human
capital relates to intangible resources in a firm. The accumulation of human capital as intangible
resources is therefore operationalized as the number of employees in a firm. Since firm-level
resources consists of two indicators, a composite variable is created that captures amount of assets
and number of employees in order to express the overall concept of firm-level resources.
3.2.2.2 Formal institutions
In measuring formal institutions, the six Worldwide Governance Indicators are used, since the
indicators in the dataset are providing information on the WGIs. Voice & Accountability (VA) is
measured by the indicator ‘functioning of political institutions’, Political Stability and Absence of
Violence/Terrorism (PV) is measured by ‘domestic public security’ and Government Effectiveness
(GE) by ‘quality of public policy making’. Moreover, Regulatory Quality (RQ) is determined by the
indicator ‘reliability of official economic information’, Rule of Law (RL) by ‘functioning of the
justice system’ and Control of Corruption (CC) by ‘level of corruption’. The choice of these indicators
is based on theoretical considerations (Kaufmann, Kraay & Mastruzzi, 2010) and the relatedness of
the dataset to the WGIs.

3.2.2.3 Informal institutions

The analysis operationalises informal institutions based on three indicators: traditional solidarity, the
significance of microfinance and significance of informal work (reverse coded). These are extracted
from the Institutional Profiles Database 2016. These indicators adequately measure the significance
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of

traditional solidarity (family, neighbourhood groups, associations, religious orders etc.) in

providing support to the sick, the unemployed, the retired, dependents. This covers Scott’s (1995)
normative and cultural-cognitive aspect of institutions in the sense that traditional solidarity stipulate
‘what ought to be’ and is embedded in the institutional framework of a country. Moreover, the
significance of microfinance circumvents the formal institutions that enable financing by informal
funding methods by NGO’s, lenders or family and friends and therefore relates to the informal
institutions in a country. Last, significance of informal work is considered a proxy for informal
institutions because “the characteristics of each distinct informal economy are determined by the
particular set of institutional rules that its members circumvent” (Feige, 1990). Subsequently, the
theoretical typologies of complementary and substitutive informal institutions by Helmke & Levitsky
(2004) are empirically operationalized by assessing the relationship between formal institutions or
informal institutions. In order to do so, the methodology by Williamson (2009) is employed. The
interaction term between formal institutions and informal institutions defines whether informal
institutions are either complementary or substitutive. In case formal institutions and informal
institutions are both significant and positive, the interaction term will be positive and therefore
informal institutions are complementary to formal institutions. Williamson (2009, p. 375) argues that
“a positive relationship implies that formal institutions are built off of informal rules and are codifying
pre-existing practices. This supports the idea that formal and informal institutions are
complementary”. When the interaction term is negative, on the other hand, informal institutions are
substitutive to formal institutions: “a negative relationship suggests substitution between formal and
informal constraints and a mismatching of institutional strengths” (Williamson, 2009, p. 375).

3.2.2.4 Economy type
Economy type is included as a dummy variable, with advanced emerging economies and secondary
emerging economies as categories, since economy type is expected to shift the outcome of the
analysis. Advanced emerging economies will be the dummy and secondary emerging economies will
be the reference category. The dummy value that is attributed to firms from a certain country is based
on the FTSE Emerging Markets index.

3.2.3 Control variable
The analysis includes industry type as a control variable, since the industry in which a firm is active
may affect the level of innovation, since innovation may vary across industries (Chun, Chung & Bang,
2015). The industry type will be dummified by classifying industry as either manufacturing or non-
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manufacturing where the manufacturing industry is the dummy. The computation of this categorical
variable is done based on 19 industry classifications that are extracted from the Orbis database. These
are visualized in Figure 3 below.
Figure 3

Manufacturing

Non-manufacturing

Construction

Banks

Chemicals,

rubber,

plastics,

non-metallic Education, Health

products

Food, beverages, tobacco

Hotels & restaurants

Gas, Water, Electricity

Insurance companies

Machinery, equipment, furniture, recycling

Other services

Metals & metal products

Post & telecommunications

Primary sector

Public administration & defence

Textiles, wearing apparel, leather

Transport

Wood, cork, paper

Publishing, printing

Wholesale & retail trade

The analysis includes one dependent construct (firm innovation), three independent constructs
(firm-level resources formal institutions, informal institutions) and three moderating constructs (firmlevel resources, informal institutions and economy type). For each construct, except economy type,
indicators were derived from the dataset based on theoretical considerations. These indicators serve
as proxies for the constructs. Formal institutions and informal institutions consist of multiple

23

indicators, therefore two principal component analyses are conducted in order to build factor scores
of the constructs before implementing these scores in the regression analysis.

3.3 Method of analysis
This thesis explores two relationships: the relationship between formal and informal institutions; and
the relationships between the independent variables and the dependent variable. First, the analysis
focuses on summarizing the multiple indicators for formal institutions and informal institutions into
factor scores two separate principal component analyses. The first PCA generates a factor score for
formal institutions, whereas the second PCA does this for informal institutions. The relationship
between formal and informal institutions is then visualised by a graph of linearity, which is based on
the weighted-scale scores on formal and informal institutions for each country that resulted from the
principal component analyses. Williamson (2009) conducted a similar technique, where he plotted
the values of informal institutions and formal institutions for a variety of countries against each other
to examine whether the overall relationship between both types of institutions is either
complementary or substitutive. This analysis will follow a similar approach by examining a
scatterplot with the values for informal and formal institutions for each country that is in the dataset,
resulting in an overall relationship in emerging economies. A positive relationship would imply that
formal and informal institutions are complementary, whilst a negative relationship would imply that
formal and informal institutions are substitutive. Moreover, the strength of this relationship is also
examined by analysing the interaction term between formal institutions and informal institutions in
the regression analysis. In order to create a composite variable for firm-level resources, another
principal component analysis that summarises amount of assets and number of employees is
conducted.
The statistical technique that is conducted to analyse the relationship between institutions and
innovation is multiple regression analysis, due to the presence of multiple independent variables, one
dependent variable and multiple regression analysis is appropriate in testing hypotheses. In order to
conduct a multiple regression analysis, all the measurement scales should be metric. The
dummification of economy type and industry causes each variable to be metric. The institutional
variables, which are country-level will be matched to the dependent variable and control variables,
which are firm level. This is done by conducting a one-to-many merge, meaning that the institutional
conditions of a specific country are attributed to each firm originating from that specific country. This
is done by matching the ISO country codes to link these firms to the institutional profiles.
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First, a univariate analysis is done. A frequency table is produced in order to examine whether
there are too many missing values. Missing values could affect the means of variables (Hair, Black,
Anderson & Tatham, 2005), and therefore large amounts of missing values of variables could result
in the exclusion of variables. Moreover, the skewness and kurtosis are examined in order to assess
whether these are within the appropriate boundaries. In case the skewness or kurtosis is too high, the
variables will be transformed. Second, a bivariate analysis is conducted by assessing the degree of
multicollinearity of the independent variables (Hair et al., 2005). Ideally, there is little correlation
amongst the independent variables. The analysis includes 7 models: the first model includes the
control variable industry. Subsequently, the independent variables are included stepwise. The second
model adds firm-level resources, the composite variable including amount of assets and number of
employees. The third model includes formal institutions and the fourth model includes informal
institutions. In model 5, the interaction term between formal institutions and informal institutions
enters the model. Model 6 includes the interaction terms between firm-level resources and formal
institutions and informal. The last model, model 7, includes the interaction terms of economy type,
where advanced emerging economies is considered the dummy, with formal institutions, informal
institutions is included.

3.4 Research ethics
The data collection and analysis of this thesis in conducted in accordance with the APA Ethics Code.
The data collection has been done transparently by making use of databases that guarantee anonymity
of its respondents. Therefore, no harm can be done to the respondents. This thesis did not include any
interviews or field observations, due to the focus on secondary data sources. The ethical
considerations that were taken into consideration by the researchers of the Institutional Profiles
Database (2016) and the Orbis database are therefore also applicable to this thesis. Moreover, the data
was gathered through legal channels and is not manipulated in any unethical way.
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4. Results
This section elaborates on the analyses that are conducted in this thesis. Initially, the descriptive
statistics of the factor analyses and the regression analysis are presented. Subsequently, the
assumptions are checked for in order to establish the analysis properly and the results of the factor
analysis are put forward. The regression analysis is approached similarly, and additionally includes
the testing of the hypotheses that were proposed in Chapter 2. Finally, the validity and reliability of
the results are elaborated upon. This chapter aims to provide the results of the analysis a concise as
possible. A more elaborate description of the results is provided in Appendix A, B, C and D.

4.1 Descriptive statistics
The IPD 2016 provides data on a wide variety of institutional indicators on a country level. Table 1
presents the indicators that were selected for the principal component analysis for formal institutions
in order to construct a factor score. The principal component analysis was conducted for each country
in the dataset, and after eliminating the countries with missing values on any of these indicators, 111
countries were left in the analysis. Table 1 presents the mean scores and standard deviation of each
indicator that is included in the analysis. The same was done for the principal component analysis for
informal institutions. This analysis included 116 countries after eliminating countries with missing
values.
Table 1
Descriptive Statistics
Mean

Std. Deviation

Analysis N

Functioning of political institutions

2,9212

1,04446

111

Domestic public security

3,0946

,88038

111

Quality of public policy making process

1,9477

,79987

111

Reliability of official economic information

2,4444

,84098

111

Functioning of justice system

2,3982

,89015

111

Level of corruption

1,5676

1,22147

111

Table 2
Descriptive Statistics
Mean

Std. Deviation

Analysis N

Traditional solidarity

2,7529

,78528

116

Significance of microfinance

2,2874

,76883

116

rev_significance_informal work

3,2500

,83275

116
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Third, amount of assets and number of employees was combined into a factor score in order to build
a composite variable for firm-level resources. The data was extracted from the Orbis database, leaving
19976 observations. As Table 3 indicates, the principal component analysis was done using the Log
transformations of the variables. This was due to the high skewness and kurtosis in the original
variables, which can be seen in Table 4.

Table 3
Descriptive Statistics
Mean

Std. Deviation

Analysis N

Log amount of assets

4,0319

1,44487

19976

Log number of employees

2,1628

,97569

19976

The regression analysis includes the factor scores (formal institutions, informal institutions
and firm-level resources) that were extracted from the factor analysis for each country and their
interaction effects. After eliminating the companies originating from countries with missing values,
this leaves N=11371 in the analysis. Moreover, number of employees, total assets, which are count
data are therefore Log transformed, and industry. The dependent variable, which is also count data
(number of patents and its Log transformation Log number of patents) are presented as well. The
Log transformations have appear to have reduced the skewness and kurtosis of the respective
variables, resulting in a distribution that is close to normal. The descriptive statistics of the
regression analysis are presented in Table 4.
Table 4

Number of
patents
Log number of
patents
Dummy
Manufacturing
Industry
Number of
employees
Log number of
employees
Amount of assets
Log amount of
assets

Minimum

Statistic
19976

Statistic
1

Statistic
57044

Statistic
1398343

Statistic
70,00

19976

,00

4,76

14457,21

,7237

,78506

1,116

,017

,730

,035

19976

,00

1,00

12591,00

,6303

,48273

-,540

,017

-1,709

,035

19976

1

759028

37618714

1883,20

14168,513

25,756

,017

899,772

,035

19976

,00

5,88

43204,21

2,1628

,97569

,094

,017

-,299

,035

1,01 3473087883,16 37273298579,00 1865904,0138 47126782,55499
,00
9,54
80541,10
4,0319
1,44487

55,546
-,145

,017 3484,095
,017
-,237

,035
,035

19976
19976

Maximum

Descriptive Statistics
Sum
Mean

N

Std. Deviation

Skewness
Kurtosis
Std.
Std.
Statistic
Statistic Error Statistic Error
719,330 41,728 ,017 2537,402 ,035
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Firm-level
Resources
Formal
institutions
Informal
institutions
Formal *
Informal
Firm Level
Resources *
Formal
Firm Level
Resources *
Informal
Dummy advanced
emerging
Advanced
Emerging *
Formal
Advanced
Emerging *
Informal
Valid N (listwise)

19976

-2,51774

3,83935

,00000

,0000000

1,00000000

,054

,017

-,451

,035

11371

-,71446

,83829

1349,59946

,1186878

,30435619

,897

,023

-,631

,046

19620

-,98640

1,48627

-2765,86338

-,1409716

,50083579

,147

,017

,424

,035

11371

-,75

,28

-1533,30

-,1348

,28553

-1,016

,023

-,746

,046

11371

-2,02

1,51

-790,51

-,0695

,30398

-1,610

,023

4,207

,046

19620

-3,19

4,07

5591,41

,2850

,44666

1,521

,017

8,651

,035

19976

,00

1,00

4701,00

,2353

,42422

1,248

,017

-,443

,035

19625

-,71

,63

1728,49

,0881

,22720

1,731

,017

2,067

,035

19625

-,99

,83

-3037,53

-,1548

,35396

-1,729

,017

1,733

,035

11371

4.2 Principal component analyses
As mentioned in Chapter 3, a factor analysis was conducted in order to summarize the data on formal
and informal institutions and, in addition, to explore the relationship between formal institutions and
informal institutions. Moreover, the data on firm-level resources is also combined and summarized
into factor score. Hence, an exploratory factor analysis, and more specifically a principal component
analysis is an appropriate method. In order to conduct the analysis appropriately, the assumptions of
a principal component analysis are checked for.

4.2.1 Assumptions
4.2.1.1 Formal institutions
The assumptions of this technique, as described by Hair et al. (2015) are checked for by checking the
sample size, which is 111 and thus than substantially larger than 50 and therefore adequate. Moreover,
Table 5 shows that KMO’s test of sampling adequacy (.883) is substantially higher than the minimum
of .50, even higher than .80.Bartlett’s test of sphericity also results in a significant score, hence the
assumptions are met.
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Table 5
KMO and Bartlett's Testa
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

,883

Bartlett's Test of Sphericity

Approx. Chi-Square
df
Sig.

480,506
15
,000

a. Based on correlations

4.2.1.2 Informal institutions
Similarly, the assumptions for the principal component analysis on informal institutions are assessed
as well. The sample size (N=116) is large enough. Initially, KMO’s test of sampling adequacy was
not high enough (.448). The communalities table (Appendix B) indicated that one iteration was
necessary. Hence, traditional solidarity was removed, resulting in a KMO value of .500 (Table 6),
which is not perfect, but acceptable (Hair et al., 2015). Bartlett’s test of sphericity was significant as
well, so therefore the assumptions are met.
Table 6
KMO and Bartlett's Testa

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

,500
Approx. Chi-Square
df
Sig.

34,438
1
,000

a. Based on correlations

4.2.1.3 Firm-level resources
The principal component analysis for firm-level resources only included two variables. The sample
size was large enough (N=19976) and KMO’s measure of sampling adequacy indicated a value
of .500 (Table 7). As mentioned in the previous paragraph, this is acceptable. Bartlett’s test of
sphericity was significant as well, so therefore the assumptions for the third principal component
analysis were also met.
Table 7
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

,500
Approx. Chi-Square
df
Sig.

26642,975
1
,000
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4.2.2 Factor scores
A principal component analysis is preferred over a common factor analysis, since the goal of the
analysis is to summarize the data (Hair et al., 2015). Moreover, the rotation technique that was used
is oblique, due to the assumed relationship between the indicators and therefore the factors are
expected to correlate. The factor scores of each variable are then summarized in an average factor
score for each country in order to be able to measure formal and informal institutions. As noted earlier,
the principal component analyses for formal institutions and informal institutions included the entire
IPD dataset. The factor scores for each country that were constructed then linked to the countries
within the scope of this thesis based on the country code. The factor scores for firm-level resources
already originated from the Orbis dataset and therefore directly summarizes the data on amount of
assets and number of employee for each firm in the dataset. The following sections elaborate on the
factor scores that were generated in the three principal component analyses.

4.2.2.1 Formal institutions
The component matrix in Table 8 highlights that each of the indicators loads relatively high on the
component, so therefore no iterations were necessary. The communalities table in Appendix A also
supports this. The analysis also yielded reliable results, since Cronbach’s Alpha is .912, which is
substantially higher than the minimum of .60 needed to build a composite score (Appendix A). Table
9 displays the Component Score Coefficient Matrix, from which the weights that each variable add
to the component (factor) score. Hence, the scores of each countries on each of the variables is
multiplied by the weights in Table 5 and subsequently a factor score is generated.
Table 8
Component Matrixa
Raw

Rescaled

Component

Component

1

1

Functioning of political institutions

,881

,843

Domestic public security

,611

,695

Quality of public policy making process

,700

,875

Reliability of official economic information

,672

,799

Functioning of justice system

,812

,912

1,105

,905

Level of corruption
Extraction Method: Principal Component Analysis.
a. 1 components extracted.
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Table 9
Component Score Coefficient Matrix a
Component
1
Functioning of political institutions

,232

Domestic public security

,136

Quality of public policy making process

,141

Reliability of official economic information

,142

Functioning of justice system

,182

Level of corruption

,340

Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization.
Component Scores.
a. Coefficients are standardized.

4.2.2.2 Informal institutions
As mentioned earlier, traditional solidarity was deleted due to a low communality. Hence, the PCA
of informal institutions eventually included two indicators: Significance of microfinance and
significance of informal work. After the deletion of traditional solidarity, the Cronbach’s Alpha score
became .675 (Appendix B), so therefore the analysis was reliable enough to build composite scores.
Table 10 highlights the loadings on the component, whereas Table 11 displays the component scores.

Table 10

Table 11
Component Score Coefficient Matrix a

Component Matrix a

Significance of microfinance
rev_sig_infwork

Raw

Rescaled

Component

Component

Component

1

1

1

,642
,750

Extraction Method: Principal Component Analysis.
a. 1 components extracted.

,835
,900

Significance of microfinance

,507

rev_sig_infwork
Extraction Method: Principal Component
Analysis.
Rotation Method: Oblimin with Kaiser
Normalization.
Component Scores.
a. Coefficients are standardized.

,641

4.2.2.3 Firm-level resources
Similar to the PC for formal institutions, the principal component analysis for firm-level resources
also did not require any iterations in terms of excluding variables. However, the indicators were Log
transformed, because the data originally had unacceptable skewness and kurtosis. This would yield
unreliable results (Appendix C). Hence, after Log transforming amount of assets and number of
employees the analysis displayed reliable results and the component scores could be generated, as
shown in Table 13.
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Table 12

Table 13
Component Score Coefficient Matrix

Component Matrix a
Component

Component

1

1

Log amount of assets

,964

Log amount of assets

,519

Log number of employees

,964

Log number of employees
Extraction Method: Principal Component
Analysis.
Rotation Method: Oblimin with Kaiser
Normalization.
Component Scores.

,519

Extraction Method: Principal Component Analysis.
a. 1 components extracted.

4.2.3 Relationship between formal and informal institutions
The scatterplot with formal institutions on the y-axis and informal institutions on the x-axis shows a
negative relationship between formal institutions and informal institutions, which implies that in this
sample of emerging economies, formal institutions and informal institutions are substitutive (Graph
1).
Graph 1

4.3 Regression analysis
This section elaborates on the results of the regression analysis that was conducted by first testing the
assumptions, subsequently assessing the model fit. Third, the effects are analyzed and the regression
equation is constructed, followed by the hypotheses testing.

4.3.1 Assumptions
Hair et al. (2005) discussed four assumptions for a regression analysis:
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1. Linearity of the phenomenon measured
2. Constant variance of the error terms
3. Independence of the error terms
4. Normality of the error term distribution
5. No multicollinearity

Linearity of the phenomenon measured
Assumption 1 is checked by bivariately examining the partial regression scatterplots of each of the
independent variables in relation to the dependent variable. In order for linearity to exist, the plot
should produce evenly spread across the horizontal axis. After Log transforming total assets, number
of employees (as can be seen in Table 4) to build a composite score for firm-level resources and
number of patents, these scatterplots appear to be random and therefore linearity exists. However,
since the values of formal and informal institutions for a certain country relate to each firm in that
country, the data points on these scatterplot are relatively concentrated. This can be found in
Appendix D.

Constant variance of the error terms (homoscedasticity)
The scatterplot that stipulates the studentized residuals against the predicted values is used for
checking assumption 2. There should be no clear pattern in the plot in order to have a constant
variance, or homoscedasticity, of error terms (Hair et al., 2005). The pattern (Appendix D) appears
mostly random, but still leaves some concerns. Therefore the Breusch-Pagan test and Koenker tests
were conducted. Significant values implicate heteroscedasticity (Hair et al., 2005), so therefore the
assumption of constant variance of the error terms would not be met. Table 14 indicates that both
tests are significant, so there is a sign heteroscedasticity in the data.

Table 14
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However, Hayes & Cai (2007, p.711) developed a Heteroscedasticity-Consistent Standard Error
Estimator that enables an OLS regression despite heteroscedasticity. It is argued that “with this
approach, the regression model is estimated using OLSs, but an alternative method of estimating the
standard errors is employed that does not assume homoskedasticity. The appeal of this method lies in
the fact that, unlike such methods as WLS, it requires neither knowledge about nor a model of the
functional form of the heteroscedasticity”. Hence, a regression with heteroscedastic robust standard
errors can been conducted.

Independence of error terms
Assumption 3 can be tested using the Durbin-Watson statistic. Table 15 indicates that the Durbin
Watson test results in a value of 1.913, which is between the threshold values of 1.5 and 2.5 and
therefore assumption 3 is checked for.

Normality of the error term distribution
Assumption 4 is checked by examining the Normal P-Plot, which should resemble the diagonal line.
The output conforms to this assumption and can be found in Appendix D.

Multicollinearity
There is, however, an indication of multicollinearity in the analysis. Initially, informal institutions
had a high VIF value of 42,549 (Appendix D) and therefore its interaction effect had a high VIF as
well. The VIF value should not exceed a value of 10 (Field, 2009). Moreover, the VIF value for the
economy type is also comparatively high, which can be explained by the fact that the total number of
24 country codes were summarized into two categories. Mean centering variables that occur in
moderating effects could be a possible solution, since this does not impact the other descriptive
statistics and predicting power, but tends to reduce multicollinearity. Firm-level resources had a mean
value of 0,000, so mean centering would be redundant for this variable. After mean centering informal
institutions, formal institutions and economy type, dummified as advanced emerging, the VIF
decreased, but formal institutions still has a VIF that is too high, 30,213 to be precise. This is also
reflected in the moderating effect with economy type. In addition, the moderating effect of economy
type on informal institutions displays a VIF that is slightly high as well. Omitting a variable would
reduce the multicollinearity in the data. However, omitting one variable over another cannot be based
on statistical grounds and another remedy of collecting more data is infeasible (Field, 2009). Formal
institutions is key in this analysis, so it would impact the theoretical relevance of this thesis to a great
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extent. Hence, the safest way to deal with multicollinearity that Field (2009) proposes is to
acknowledge some extent of unreliability of the model.

4.3.2 Model fit
Subsequently, the model fit is assessed. The adjusted R² measures the overall explanatory power of
the model and the closer the adjusted R² is to 1.0, the higher the explanatory power. Moreover, the
adjusted R² should ideally be close to the R². Table 15 indicates only slight changes in the adjusted
R², meaning that the cross-validity of the model is very good (Field, 2009). In addition, each model
has a higher explanatory power compared to its preceding model, which is derived from the increase
in the R² and adjusted R² in each model. In model 7, which includes all effects, the adjusted R² is
moderate (.136). It is noteworthy that firm-level resources (model 2) and the moderating effects of
both formal and informal institutions on firm-level resources (model 6) resulted in the largest
increases in the adjusted R².
Table 15
Model Summaryh
Change Statistics

Model

R

R

Adjusted R

Std. Error of

R Square

Square

Square

the Estimate

Change

F Change

df1

df2

Sig. F

Durbin-

Change

Watson

1

,082a

,007

,007

,45997

,007

77,522

1

11369

,000

2

,351b

,123

,123

,43222

,116

1507,554

1

11368

,000

3

,353c

,125

,124

,43183

,002

21,256

1

11367

,000

4

,355d

,126

,126

,43148

,001

19,446

1

11366

,000

5

,356e

,126

,126

,43144

,000

3,156

1

11365

,076

6

,369f

,136

,136

,42904

,010

64,944

2

11363

,000

7

,370g

,137

,136

,42894

,001

3,582

2

11361

,028

1,913

a. Predictors: (Constant), Dummy Manufacturing Industry
b. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources
c. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions
d. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions
e. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions, Formal*Informal
f. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions, Formal*Informal, FLR* FormalMC, FLR* InformalMC
g. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions, Formal*Informal, FLR* FormalMC, FLR* InformalMC, Advanced Emerging MC* Formal
Institutions, Advanced Emerging MC* Informal Institutions
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h. Dependent Variable: Log number of patents

In order to measure the overall model fit, the F-test was conducted. The F-test should be significant,
since the model should improve the overall fit compared to the intercept-only model. Table 16 below
indicates that the F-value for each model is significant, implying a significant fit to the data overall.
Table 16
ANOVAa
Model
1

2

3

4

5

6

7

Sum of Squares
Regression

df

Mean Square

Sig.

77,522

,000b

149,016
,187

797,675

,000c

100,665
,186

539,816

,000d

76,404
,186

410,381

,000e

61,241
,186

328,998

,000f

47,159
,184

256,198

,000g

9

36,826

200,152

,000h

2090,288

11361

,184

2421,718

11370

16,401

1

16,401

Residual

2405,316

11369

,212

Total

2421,718

11370

Regression
Residual

298,031
2123,686

2
11368

Total

2421,718

11370

Regression
Residual

301,995
2119,722

3
11367

Total

2421,718

11370

Regression
Residual

305,616
2116,102

4
11366

Total

2421,718

11370

Regression
Residual

306,203
2115,514

5
11365

Total

2421,718

11370

Regression
Residual

330,112
2091,606

7
11363

Total

2421,718

11370

331,430

Residual
Total

Regression

F

a. Dependent Variable: Log number of patents
b. Predictors: (Constant), Dummy Manufacturing Industry
c. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources
d. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions
e. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions,
Mean Centered Informal Institutions
f. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions,
Mean Centered Informal Institutions, Formal*Informal
g. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions,
Mean Centered Informal Institutions, Formal*Informal, FLR* FormalMC, FLR* InformalMC
h. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions,
Mean Centered Informal Institutions, Formal*Informal, FLR* FormalMC, FLR* InformalMC, Advanced Emerging MC*
Formal Institutions, Advanced Emerging MC* Informal Institutions
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4.3.3 Analysis of the effects
The Coefficients table (Table 17) consists of the b-values, that quantify the magnitude and direction
of the relationship between the independent variables and the dependent variable. Model 1 only
included the dummified control variable industry, which had a significant (p<.001) effect with a bvalue of .076. When firm-level resources entered in model 2, industry became slightly less significant
(p<.005) and the direction of the effect changed (b= -.024). Firm-level resources were highly
significant (p<.001) and positively related to the dependent variable with a b-value of .189. In model
3, formal institutions entered the model, which yielded a significant (p<.001) and positive effect on
firm innovation, as the b-value of .062 indicates. The addition of formal institutions did not severely
impact the earlier effects of model 2. Subsequently, informal institutions was added in model 4.
Informal institutions is significantly (p<.001) and positively (b=.050) related to firm innovation.
Moreover, the effect of formal institutions on firm innovation increased to .107. The effect of informal
institutions on firm innovation is positively moderated by formal institutions (b=.070) in model 5.
This effect, however, only significant at p<.1. The separate effects of formal institutions and informal
institutions on firm innovation changed as well in model 5. The b-value of formal institutions
increased to .163, whereas the b-value of informal institutions decreased to .046. In model 6 the
moderation effects of formal institutions and informal institutions on firm level resources were
introduced to the model. Both moderating effects were highly significant (p<.001). formal institutions
positively moderates the effect of firm-level resources on firm innovation (b=.171) and in addition
informal institutions positively moderate the effect of firm-level resources on firm innovation
(b=.126) as well. Model 6, however, also indicates that the effect of formal institutions on firm
innovation and the moderation of formal institutions on the effect of informal institutions became
insignificant. Moreover, the effect of informal institutions on firm innovation changed from a positive
effect of .046 in model 5 to a negative effect of -.057 in model 6. Economy type, with advanced
emerging economies as the dummy, was added in the last model. Advanced emerging economies
significantly (p<.05) and positively (b=.) moderates the effect of formal institutions on firm
innovation. Contrary, advanced emerging economies did not significantly moderate the effect of
informal institutions on firm innovation in model 7. The significance of the effect of informal
institutions was also reduced, yet still significant (p<.1).
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Table 17
Dependent variable:
firm innovation (number of
patents)
Variables

Model 1

Model 2

Model 3

Model 4

Model 5

Model 6

Model 7

Constant

.319***

.468***

.473***

.485***

.489***

.435***

.429***

.076***

-.024**

-.032***

-.033***

-.032***

-.027**

-.026**

.189***

.191***

.184***

.185***

.252***

.249***

.062***

.107***

.163***

.039

-.002

.050***

.046***

-.057***

-.033*

.070*

.003

-.006

.171***

.161***

.126***

.120***

Control variable
Industry (Manufacturing)

Main effects
Firm-level resources
Formal institutions
Informal institutions

Moderating effects
Formal institutions * informal
institutions
Firm-level resources * formal
institutions
Firm-level resources *
informal institutions
Economy type (advanced

.170**

emerging) * formal
institutions
Economy type (advanced

.041

emerging) * informal
institutions
* p <.10
** p <.05
*** p <.001

4.3.4 Heteroscedasticity-robust standard errors regression
In order to correctly interpret the results that were presented in the previous paragraph, a robustness
test is required. The assumption of constant variance of the error terms, or homoscedasticity, has been
violated, which could possibly affect the t-values and the significance tests in the results. Hence, the
Heteroscedasticity-Consistent Standard Error Estimator regression (Hayes & Cai, 2007) is required.
This enables a regression, even though the assumption has been violated. This type of regression only
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allows one model, so therefore model 7 from the multiple regression that was done earlier has been
replicated, since this model includes all effects.

The results of the regression with heteroscedasticity-robust standard errors implicate that the
model fit is roughly identical to the model fit in the ordinary multiple regression analysis, as the R
remains .370 and R² is still .137 (Table 18) . Moreover, the F-statistic remains positive and significant.
Based on these figures, it is justified to argue that despite heteroscedasticity in the data, the model fit
remains acceptable.
Table 18
Complete Model Regression Summary
R
R-sq
F
,3701
,1370
200,3371

p
,0000

SEofEst
,4289

In Table 19, the output of the regression with heteroscedasticity-robust standard errors is
presented. This regression indicates that the effects from formal institutions, the moderating effect by
formal institutions on informal institutions, and the moderating effects by economy type on both
formal institutions and informal institutions is insignificant. In comparison to model 7 of the ordinary
regression, the moderating effect of economy type on formal institutions has become insignificant,
whereas the other insignificant effects already were insignificant. Therefore, this type of regressions
has yielded slightly different results due to the heteroscedasticity in the data. The coefficients in this
table are therefore used in testing the hypotheses, due to the risk of unreliability in the results of the
ordinary regression. In terms of magnitude of the remaining significant effects, the results are fairly
similar to the results in the ordinary regression analysis. The industry control variable shifted from
-.026 to -.0.25, firm-level resources’ effect size remains .249, informal institutions changed from
-.033 to -.039, the moderating effect of formal institutions on firm-level resources decreased
from .161 to .159 and the moderating effect of formal institutions on firm-level resources is identical
(b=.120).
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Table 19
Dependent variable
Logpat
R-square
,137
OLS outputs with heteroscedasticity-robust standard errors:
b
se
t
sig
95%LB
constant
,439
,023
18,903
,000
,409
Manuf
-,025
,009
-2,937
,003
-,042
FLR
,249
,011
21,906
,000
,233
MForm
,060
,144
,416
,677
-,114
MInform
-,039
,024
-1,659
,097
-,076
FormInf
-,017
,057
-,304
,761
-,102
FLRForm
,159
,025
6,330
,000
,120
FLRInfo
,120
,017
7,027
,000
,096
EcForm
,093
,148
,629
,530
-,088
EcInfor
,060
,062
,964
,335
-,018

95%UB
,469
-,009
,265
,234
-,003
,067
,199
,144
,274
,138

* Note: standard error is HC4 variant

4.3.5 Hypotheses testing
H1: Firm-level resources, in terms of the number of employees and amount of assets, has a positive
effect on the level of firm innovation.
The results indicate a significant effect of firm-level resources on firm innovation. The effect is
positive (b=.249) and therefore the data shows that hypothesis H1 is supported.

H2a: Effective formal institutions positively moderate the relationship between firm-level resources
and firm innovation.
Formal institutions were expected to positively moderate the effect of firm-level resources on firm
innovation. In Table 19 a significant and positive effect (b=.159) is shown, so therefore H2a is
supported.

H2b: Effective informal institutions positively moderate the relationship between firm-level resources
and firm innovation.
Similar to formal institutions, it was expected that informal institutions positively moderate the effect
of firm-level resources on firm innovation as well. Table 19 indicates a positive and significant effect
(b=.120). Hence, H2b is supported.

H3: Formal institutions have a positive effect on firm innovation.
The results in Table 19 show an insignificant effect, so therefore H3 is not supported.
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H4: Informal institutions have a positive effect on firm innovation.
Similar to formal institutions, informal institutions were expected to have a positive effect on firm
innovation. However, the significant effect that informal institutions exert on firm innovation is small,
yet negative (b= -.039). Hence, H4 is not supported.

H5: The effect of informal institutions on firm innovation is positively moderated by formal
institutions.
The moderation effect of formal institutions on the effect of informal institutions on firm innovation
is insignificant, so therefore H5 is not supported.

H6a: The effect of formal institutions on firm innovation is positively moderated by advanced
emerging economies.
The moderation effect, as Table 19 shows, is insignificant, so therefore H6a is not supported.

H6b: The effect of informal institutions on firm innovation is negatively moderated by advanced
emerging economies.
Similar to H6a, the moderation effect that advanced emerging economies have on the effect of
informal institutions on firm innovation is insignificant. Hence, H6b is not supported as well.

4.4 Validity and reliability
The adjusted R², as discussed in sections 4.3.2 and 4.3.4, indicates a moderate, but acceptable model
fit and therefore the validity and reliability of this research appears to be sufficient. The usage of
Heteroscedasticity-Consistent Standard Error Estimator validates the model fit. It shows that the
model fit remains the same, so therefore the validity is enhanced. However, there is some degree of
multicollinearity in the data, which could impact the reliability of the model, but omitting the
variables would impact the content validity of this study, so therefore they remain in the model.
Moreover, the usage of the adjusted R² in regression analysis could lead to validity and interpretation
issues, since adding parameters to the models could result in overfitting. Therefore, the adjusted R²
could be inaccurate when the model includes too many parameters. However, the adjusted R² will
still be used in order to assess the model fit, but the aforementioned remark will be taken into
consideration.
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5. Discussion

In this section, the main effects and moderating effects are highlighted and discussed more elaborately.
In relation to these findings, the results are compared and contrasted to prior research in order to
examine peculiarities. Moreover, alternative explanations for unexpected outcomes are brought up.
5.1 Main effects
This study incorporates firm-level resources, formal institutions and informal institutions as the main
effects that drive firm innovation in emerging economies. Hence, the effects and their significance
are discussed in this paragraph.
Firm-level resources, which consist of the amount of assets and the number of employees that
a firm has, was expected to positively drive firm innovation. The effects of firm-level resources, both
tangible (Darroch, 2005; Penrose, 1956; Terziovski, 2010) and intangible (Wright, Dunford & Snell,
2001) on firm innovation have been subject to studies throughout the years. This study has shown
that firm-level resources are significantly and positively related to firm innovation in emerging
economies. Hence, these findings substantiate the argument that resources enable innovation. This
could be due to the fact that firms that possess more resources are better able to invest in innovative
practices in comparison to firms in possession of fewer resources (Barasa & Voeten, 2015; Barney,
1991; Schumpeter, 1943). Moreover, in the context of emerging economies Zoogah, Peng & Woldu
(2015, p. 21) found that organizations that can configure their resources in ways that enable them to
overcome the constraints of the complex and unpredictable environment are likely to achieve shortterm and long-term outcomes. In accordance to this, this study shows that the relationships between
firm-level resources and firm innovation, as stipulated in this section, are positively related to each
other.
Second, formal institutions were expected to positively affect firm innovation. The formal
institutional quality is considered an important driver for both country-level and firm-level innovation
(Esser, 2007; Tebaldi & Elmslie, 2013). Innovation appears to be dependent of the institutional
environment to which a firm adheres. In IB literature and management literature, there is general
consensus about the institutional effect on firm innovation. This was also argued by Barasa et al.
(2017) and Edquist & Johnson (1997). However, this study did not find significant empirical support
for the hypothesized effect of formal institutions on innovation. This insignificant effect could be
explained by taking the scope of this study into consideration. The insignificant effect could be an
indication that formal institutions fail to effectively stimulate firm innovation, implying that formal
institutions are ineffective in the scope of this study. Therefore, this study was not able to support the
notion that formal institutions explain why innovation.
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The last main effect in this study was the effect of informal institutions on firm innovation.
Based on the findings of various scholars (Khanna & Palepu, 2010; Narayanan & Fahey, 2005;
Williamson, 2009), it was expected that informal institutions would positively affect firm innovation
in emerging economies. Especially in emerging economies, informal institutions play a vital role in
economic development and hence the enabling of firm innovation, as they deal with institutional
voids created by lacking or ineffective formal institutions (Khanna & Palepu, 2010; Narayanan &
Fahey, 2005). Contrary to the expectations, however, a negative and significant effect is found
between informal institutions and firm innovation. The effect is small and not highly significant, but
it still implies that informal institutions appear to have a negative impact on firm innovation in this
study. Woolthuis, Lankhuizen & Gilsing (2005) acknowledged that informal institutions can actually
block innovation, referring to this as ‘soft institutional failure’. It is argued that informal institutions,
such as norms and values, the willingness to share resources or trust implicitly stimulate or hinder
innovation. This hindrance of innovation by informal institutions could therefore be related to
ineffective informal institutions. These findings shed new light on the discussion that effective
informal institutions are a prerequisite for economic development and innovation (Williamson, 2009),
since this study did not find any empirical support for this claim. Nevertheless, as the majority of
scholars found empirical support that informal institutions tend to stimulate innovation, these findings
should be interpreted with caution.

5.2 Moderating effects
In addition to the main effects, this study also incorporated moderating effects. First, formal
institutions were expected to positively moderate the effect of informal institutions on firm innovation.
A positive interaction effect would imply that effective formal institutions and effective informal
institutions reinforce each other and therefore are complementary (Helmke et al. 2004). A negative
interaction effect could hint towards a substitutive effect where effective informal institutions
substitute for ineffective formal institutions (Helmke et al., 2004; Williamson, 2009). The first was
expected in emerging economies, due to the fact that emerging economies have comparatively high
innovation rates (The World Bank, 2019). Estrin & Prevezer, (2011) state that substitutive informal
institutions occur where formal institutions are ineffective but goals between formal and informal are
compatible, and therefore alternative methods of institutional functioning are provided that improve
performance. However, no empirical support for this expectation was found in the analysis, since the
moderating effect was insignificant. Hence, in order to drive firm innovation in emerging economies,
no complementing or substitutive relationship between formal institutions and informal institutions
in this study could be found. This surprising finding could be explained by Nelson & Nelson’s (2002)
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argument that the institutional structures that are required to exploit and support development and
innovation can vary significantly. In other words, despite the fact that this study was not able to find
empirical support for an institutional configuration that facilitates innovation in emerging economies,
there are various institutional configurations that enable innovation. Moreover, Welter & Smallbone
(2011, p. 114) argue that in emerging economies, characterized by conflicting formal and informal
institutions, innovation is typically influenced by other drivers such as previous experience and tacit
knowledge, resulting in entrepreneurial activities that force both types of institutions co-evolve. The
insignificant effect could therefore be explained by the argument that institutions are ineffective in
driving innovation, so innovation could possibly be driven by other factors.
Second, formal institutions were expected to positively moderate the relationship between
firm-level resources and firm innovation. The capabilities of a firm to extract value from its resources
in order to enable innovation depends on the institutions to which a firm adheres (Barasa & Voeten,
2015). Strong, and therefore effective institutions increase this effect, whereas weak institutions tend
to diminish innovative activities. In the light of institutional development, emerging economies tend
to build better formal institutions as their economies evolve. Hence, some advanced emerging
economies have comparatively effective formal institutions. As advanced emerging economies
generally have more effective formal institutions in comparison to secondary emerging economies,
due to better institutional development (Narayanan & Fahey, 2005), the expectation was that the
formal institutions in this sample would positively impact the effect of firm-level resources on
innovation, because a firm would have difficulties to extract value from its resources. The findings,
indeed, indicate that formal institutions positively moderate this effect. Barasa & Voeten (2015)
argued that weak institutions, like in emerging economies, can decrease the value of firm-level
resources and would therefore impact innovation negatively. In contrary, this study provides
empirical support for the notion that formal institutions can, in fact, positively impact that relationship.
In a study by Wu, Wang, Hong, Piperopoulos & Zhuo (2016), Emerging Markets Enterprises are
brought up. EMEs operate in environments characterized by institutions that constrain the
development of internal capabilities for innovation, but they build different resources and capabilities
that enable them to innovate despite their weak internal R&D capabilities and unfavorable homecountry institutional environment. These EMEs could be leveraging firm-level resources in the formal
institutional framework in emerging economies in a different way than is prescribed in conventional
IB studies (Wu, Wang, Hong, Piperopoulos & Zhuo, 2016). This could possibly explain why
malfunctioning formal institutions still positively moderate the effect of firm-level resources on firm
innovation in emerging economies.
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Contrary to formal institutions, informal institutions were expected to positively moderate the
effect of firm-level resources on firm innovation. Unfavorable institutional environments, like
emerging economies require firms to combine internal resources with institutional opportunities that
are different from the ineffective formal institutions. Therefore, informal institutions provide the
opportunities for firms to leverage their firm-level resources in order to facilitate innovation (Barasa
& Voeten, 2015; Heredia Pérez et al., 2019). This study provides empirical support for this notion,
as informal institutions significantly and positively moderate the relationship between firm-level
resources and firm innovation.
Last, advanced emerging economies were expected to positively moderate the effect of formal
institutions on firm innovation; and to negatively moderate the effect of informal institutions on firm
innovation. This is due to the fact that advanced emerging economies are relatively better developed
than secondary emerging economies. In that sense, formal institutions would be more efficient in
advanced emerging economies and therefore economy type could impact the relationship between
formal institutions and innovation (Khanna & Palepu, 2010; Narayanan & Fahey, 2005). This implies
a stronger substitutive effect in secondary emerging economies (Estrin & Prevezer, 2011; Helmke &
Levitsky, 2004) compared to in advanced emerging economies. Hence, advanced emerging
economies were also expected to negatively moderate the effect of informal institutions on firm
innovation. Nevertheless, this study was not able to provide empirical support for both expectations,
as both effects were insignificant. However this does not imply that there is no effect, since scholars
such as Estrin & Prevezer (2011), Khanna & Palepu (2010) and Narayanan & Fahey (2005) do
provide support for the argument that as economies develop, formal institutions become gradually
more effective and developed.
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6. Conclusion

Throughout the years, scholars have extensively studied what drives innovation. First of all, studies
have indicated that firm-level resources are an important prerequisite to enable innovation (Darroch,
2005; Penrose, 1956). In addition to this, the impact of institutions on firm innovation has been widely
researched by IB scholars. It is commonly accepted that the quality of formal institutions and informal
institutions play an important role in driving firm innovation (Baregheh, 2009; Edquist & Johnson,
1997; Khanna & Palepu, 2010). The higher the quality and effectiveness of institutions, the better the
opportunities are for firms to be innovative. However, in emerging economies, especially formal
institutions tend to be less effective in comparison to more developed economies, but more effective
in comparison to developing economies. The absence of effective formal institutional endowments
in such markets can create institutional voids which complicate the processes of firms to utilize their
resources and achieve high innovation. This leaves space for informal institutions to fill these
institutional voids in emerging markets. Effective informal institutions can play a substitutive role
when formal institutions tend to be ineffective. However, as economies develop, formal institutions
can become more effective and a complementary effect can occur (Helmke & Levitsky, 2004).
Therefore, this thesis aims to explore how high levels of firm innovation in emerging economies can
be achieved by examining the effectiveness of formal and informal institutions and their relation to
innovation. In order to do so, the scope of this thesis includes the classification advanced emerging
economies and secondary emerging economies (FTSE, 2019). By distinguishing these two types of
emerging economies, differences in institutional effects firm-level resources and innovation for each
type of emerging economy can be analyzed, which has not been widely researched yet. As formal
institutions in advanced emerging economies tend to be more effective in comparison to secondary
emerging economies, it is interesting to examine whether the substitutive effect is higher in secondary
emerging economies.

The aforementioned objectives of this study will be fulfilled by answering the research question that
was formulated in Chapter 1:


To what extent can informal institutions fill institutional voids in order to lead to higher firm
innovation?

In the literature review, the relationships between innovation as a “multi-stage process whereby
organizations transform ideas into new/improved products, service or processes, in order to advance,
compete and differentiate themselves successfully in their marketplace” (Baregheh et al. 2009), and
the theoretical drivers of innovation were stipulated. First, firm-level resources was identified as a
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driver of firm innovation (Barney, 1991; Darroch, 2005; Penrose, 1956; Terziovski, 2010). In addition
to this, institutions appeared to drive innovation as well (Baregheh et al., 2009; Edquist & Johnson,
1997; Khanna & Palepu, 2010). Finally, the economy type was expected to influence firm innovation
(Khanna & Palepu, 2010). After identifying that firm-level resources enable firms to innovate, the
moderating effects of formal institutions and informal institutions on the relationship between firmlevel resources and firm innovation were taken into account. In line with Barasa & Voeten (2015),
institutions do moderate the extent to which firm-level resources can directly drive innovation.
Therefore, the quality of institutions is imperative for innovation. On a side note, this study finds
support that formal institutions do positively moderate the effect of firm-level resources on innovation,
even in emerging economies, which sheds new light on the discussion that formal institutions in
emerging economies hinder innovative practices. Moreover, empirical support was found that the
direct effect of informal institutions, in fact, negatively influences firm innovation in emerging
economies. This contradicts most studies on the role of informal institutions as a facilitator of
innovation (Brenes et al., 2018; Castellacci, 2015; Khanna & Palepu, 2010). In addition to this, a
negative relationship was found between formal institutions and informal institutions after the
principal component analyses, implying a substitutive relationship (Williamson, 2009). However,
when this interaction was linked to firm innovation, the substitutive effect turned out to be
insignificant. Hence, this study did find that informal institutions in emerging economies are
substitutive to formal institutions in general, but this substitutive effect does not significantly lead to
higher firm innovation. Finally, no significant evidence could be found to explore whether the
substitutive effect of informal institutions differs between advanced emerging economies and
secondary emerging economies.

6.1 Implications
This study has contributed to both the academic and the practical field of International business. This
section highlights the theoretical implications of this study by comparing and contrasting the
significant findings to the existing theory. The policy and managerial implications are discussed
subsequently.
This study builds on theory related to firm-level resources and institutional theory in relation
to innovation. By examining their separate effects, but also their combinatory effects, this study
empirically analyses their relationship to firm innovation. First of all, empirical support was found
that firm-level resources drive innovation. This effect, however, is unsurprising, as it is in line with
the resource-based view (Barney, 1991; Penrose, 1956; Terziovski, 2010), but still contributes to this
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line of reasoning. Secondly, this thesis adds insights to the field of study that combine firm-level
resources and institutional theory (Barasa & Voeten, 2015) by providing empirical support for the
moderating effects of both formal and informal institution on the effect of firm-level resources on
firm innovation. By incorporating and combining firm-level resources and institutional theory in
relation to innovation, new empirical findings contribute to theory on innovation in emerging markets.
Previous studies (Barasa et al., 2017) already examined the relationship between firm-level resources
and firm innovation in developing markets, but this study contributes to this body of research by
adding insights in emerging economies. As current theory (Barasa & Voeten, 2015) argues, in the
context of emerging markets, their ineffective formal institutions generally negatively influence the
extent to which firms can deploy their resources in order to innovate. This study, however, provides
empirical support that this interaction is actually positive, which is contradictory. In addition to this,
institutional theory and theory on institutional voids (Edquist & Johnson, 2007; Helmke & Levitsky,
2004; Khanna & Palepu, 2010; Williamson, 2009) argues that when formal institutions are ineffective,
but firm innovation is still achieved, informal institutions fill in the gaps and therefore could be
driving firm innovation. This study, however, finds empirical support that informal institutions
negatively impact firm innovation in emerging markets. These findings are contradictory to the
general line of thought, as they could be attributed to ‘soft institutional failure’ (Woolthuis,
Lankhuizen & Gilsing, 2005) in emerging economies.
Moreover, on a more practical side, the outcomes of this study have some implications for
policymakers as well. As already mentioned, well-functioning formal and informal institutions enable
firms to deploy their resources more effectively to stimulate innovation. As innovation and economic
development are closely related (Esser, 2007), institutional development could yield beneficial results
for policymakers in emerging economies. Besides formal institutional development, policymakers
could take the beneficial effects of informal institutions of the relationship between firm-level
resources and firm innovation into account. They could acknowledge the value the informal aspects
in the economy, instead of trying to formalize them, since there is support for the notion that it
stimulates innovation and development. However, Chang (2011) proposes that institutional
development in order to facilitate growth, and therefore innovation, could actually hamper economic
growth. The example of protection of property rights is given: some protection of property rights is
absolutely necessary for there to be investment and growth at all, an overly strong protection of
property rights may reduce growth. This example highlights that building institutions is a very
complex and delicate process that could result in counterintuitive effect when it is done wrong.
Another practical implication of this study is of managerial nature. As the results indicate, firm-level
resources are an important driver of innovation, so managers that seek successful innovation could
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focus on building the right set of internal resources. Moreover, combining these resources with the
right institutional environment could even enhance this effect.
6.2 Limitations
In addition to the implications of the study, some limitations were encountered as well. The
limitations that are mentioned in this section are divided into two types: measurement limitations and
statistical limitations.

6.2.1 Measurement limitations
The variables that were used in this thesis were extracted from two databases. The first database, the
Institutional Profiles Database 2016 was used to extract data on formal institutions and informal
institutions. First of all, the indicators for formal institutions were derived from the World
Governance Indicators (Kaufmann, Kraay & Mastruzzi, 2011; World Bank, 2010). The IPD 2016
also based their indicators on the WGIs, so in that sense the measurement of formal institutions was
closely related to the WGIs. However, Kaufmann et al. (2010) have pointed out that the six composite
measures of governance are strongly interrelated and correlated across countries:
“We also note that these six dimensions of governance should not be thought of as being somehow
independent of one another. One might reasonably think, for example, that better accountability
mechanisms lead to less corruption; that a more effective government can provide a better regulatory
environment; or that respect for the rule of law leads to fairer processes for selecting and replacing
governments and less abuse of public office for private gain. In light of such interrelationships, it is
not very surprising that our six composite measures of governance are strongly positively correlated
across countries. These inter-relationships also mean that the task of assigning individual variables
measuring various aspects of governance to our six broad categories is not clear-cut.” (Kaufmann et
al., 2010, p. 224)

Hence, it turns out to be very difficult to capture each of the six indicators of formal
institutions perfectly. The same goes for this study. In practice, there are a variety of ways in which
formal institutions can be captured, and this is just one of them. Different variables could lead to
different results. However, the data from the IPD 2016 can be considered reliable, since the database
is constructed by official institutes that dedicated themselves to constructing institutional profiles for
each country worldwide. Moreover, the scores from informal institutions were also derived from the
IPD 2016. Traditional solidarity, the significance of microfinance and the significance of informal
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work were used, but Scott’s (1995) definition of informal institutions as normative and culturalcognitive institutions is broader than these proxies. Cultural-cognitive variables, however are difficult
to measure, but they would provide a more concise measurement of informal institutions. However,
due to limitations in the available data this was not feasible. Another limitation is that once missing
values occur in the Institutional Profiles Database, no factor score for that specific country can be
computed and therefore that country cannot be included in the regression analysis. Nevertheless, the
analysis will provide new insights in the relationship between formal and informal institutions.
Moreover, the measurement of the dependent variable (firm innovation) was measured through the
number of patents that a firm has. This proxy was chosen due to the fact that other proxies of firm
innovation, such as R&D expenditure or the number of innovations in a firm either did not provide
sufficient data, or were not incorporated in the Orbis database. However, in emerging economies
innovations are not always patented. Innovation in emerging economies also relies on ‘new-to-firm
innovations’, which implies that firms imitate other firms by internalizing innovations that were done
earlier by other firms (Ayyagari et al., 2011). The importance of these types of innovations in
emerging economies is not neglected in this study, but due to unavailability of this data in the database,
this could not be incorporated in the proxy of firm innovation. The last limitation in measurement
that is pointed out is the limited use of control variables. This study incorporated industry as the only
control variable. Innovation can also be affected by, for example, location, firm success or public
funding (Heimonen, 2012), but these measures were also not available in the database, so therefore
these control variables could not be added.

6.2.2 Statistical limitations
Moreover, this study has some statistical limitations as well. In assessing the assumptions of
the multiple regression analysis, the assumption of multicollinearity was not entirely met due to the
nature of the data on informal institutions. Mean centering the variables that were included in
interaction terms did reduce the multicollinearity, but did not diminish it. However, due to limited
time and data and based on the argument by Field (2009) that omitting one variable over another
cannot be based on statistical grounds and that the safest way to deal with multicollinearity is to
acknowledge some extent of unreliability of the model, the variables with relatively high
multicollinearity remained in the model. Nevertheless, it is worthwhile to mention and acknowledge
this limitation. Another statistical limitation is that the R² of the model was not high. Cohen (1992)
stipulates that an R² below .12 is low, whereas an R² between .13 and .25 is moderate and an R²
above .26 is considered high. Hence, the R² in this model (.137) is not high, but above the benchmark
of .12.
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6.3 Future research
In relation to the limitations of this study, some directions for future research are proposed. First, the
results of this study indicate some interesting and contradictory findings, such as the negative effect
of informal institutions on firm innovation. Future research could validate or falsify these findings in
order to provide a better understanding of the effects of informal institutions on firm innovation in
emerging economies. Moreover, this study was not able to provide empirical support for the notion
that advanced emerging economies’ formal institutions are more effective at driving firm innovation
in comparison to secondary emerging economies. That being said, future research could try to explore
the nature of the institutional framework in emerging economies, based on the typologies by Helmke
& Levitsky (2004) in relation to firm innovation.
In terms of measurement, future research could incorporate a cultural aspect in the variable of
informal institutions. This would add to the content validity of measuring informal institutions. The
cultural dimensions by Hofstede (Power Distance, Uncertainty Avoidance, Individualism vs
Collectivism, Masculinity vs Femininity) would enable future researchers to build a cultural variable
that would enrich the measurement of informal institutions (Hofstede & Bond, 1984). Moreover,
future research could incorporate more control variables in order to reduce the unexplained variance
in the model. In addition to this, a measure of ‘new-to-firm innovations’ (Ayyagari et al., 2011) would
be more applicable in the context of emerging economies, so future research could focus on these
types of innovations instead of patent data.
In conclusion, this study found some interesting significant effects that were unexpected, but
also found some insignificant effects that could open up directions for future researchers in this field
of study. As the effect of economy type on the relationship between institutions and innovation
remains unknown in this study, new studies on this issue could contribute to innovation literature and
institutional development literature.
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Appendix A – Principal Component Analysis on Formal Institutions
No iterations were necessary, as all of the assumptions were met and the reliability was high enough.
The outputs are shown below.
Descriptive Statistics
Mean
Functioning of political

Std. Deviation

Analysis N

2,9212

1,04446

111

Domestic public security

3,0946

,88038

111

Quality of public policy

1,9477

,79987

111

2,4444

,84098

111

Functioning of justice system

2,3982

,89015

111

Level of corruption

1,5676

1,22147

111

institutions

making process
Reliability of official
economic information

KMO and Bartlett's Testa
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

Approx. Chi-Square

,883
480,506

df

15

Sig.

,000

a. Based on correlations

Communalities
Raw
Initial
Functioning of political

Rescaled

Extraction

Initial

Extraction

1,091

,776

1,000

,711

Domestic public security

,775

,374

1,000

,482

Quality of public policy

,640

,489

1,000

,765

institutions

making process

58

Reliability of official

,707

,452

1,000

,639

,792

,659

1,000

,831

1,492

1,221

1,000

,818

economic information
Functioning of justice system
Level of corruption

Extraction Method: Principal Component Analysis.

Total Variance Explained
Initial Eigenvaluesa

Raw

Rescaled

% of Variance

Extraction Sums of Squared Loadings

Component

Total

Cumulative %

1

3,970

72,225

72,225

2

,596

10,841

83,065

3

,388

7,055

90,120

4

,233

4,243

94,363

5

,167

3,040

97,403

6

,143

2,597

100,000

1

3,970

72,225

72,225

2

,596

10,841

83,065

3

,388

7,055

90,120

4

,233

4,243

94,363

5

,167

3,040

97,403

6

,143

2,597

100,000

Total

% of Variance

Cumulative %

3,970

72,225

72,225

4,247

70,785

70,785

Extraction Method: Principal Component Analysis.
a. When analyzing a covariance matrix, the initial eigenvalues are the same across the raw and rescaled solution.

Component Score Coefficient Matrixa
Component
1
Functioning of political

,232

institutions
Domestic public security

,136

Quality of public policy

,141

making process
Reliability of official

,142

economic information
Functioning of justice system

,182

Level of corruption

,340

Extraction Method: Principal Component
Analysis.
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Rotation Method: Oblimin with Kaiser
Normalization.
Component Scores.
a. Coefficients are standardized.

Component Matrixa
Raw

Rescaled

Component

Component

1

1

Functioning of political

,881

,843

Domestic public security

,611

,695

Quality of public policy

,700

,875

,672

,799

,812

,912

1,105

,905

institutions

making process
Reliability of official
economic information
Functioning of justice system
Level of corruption

Extraction Method: Principal Component Analysis.
a. 1 components extracted.

Reliability Statistics
Cronbach's
Alpha

N of Items
,912
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Appendix B – Principal Component Analysis on Informal institutions
The principal component analysis on informal institutions included three variables: traditional
solidarity, significance of microfinance, and significance of informal work. Significance of informal
work was reversed due to the formulation in the questionnaire. Initially, the KMO measure was
<.50, which is below the benchmark, so therefore this had to be increased. By assessing the
communalities table, traditional solidarity had a communality below the benchmark of .20, so this
variable was deleted.
KMO and Bartlett's Testa
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

Approx. Chi-Square
df
Sig.

a. Based on correlations

,448
40,751
3
,000

60

Communalities
Raw
Initial

Rescaled

Extraction

Initial

Extraction

Traditional solidarity

,617

,028

1,000

,045

Significance of microfinance

,591

,381

1,000

,645

rev_sig_infwork

,693

,575

1,000

,829

Extraction Method: Principal Component Analysis.

After deletion of traditional solidarity, the KMO measure increased to .50, meaning it was sufficient
to continue. Moreover, an assessment of the communalities did not indicate any problems either.

KMO and Bartlett's Testa
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

Approx. Chi-Square

,500
34,438

df

1

Sig.

,000

a. Based on correlations

Communalities
Raw
Initial

Rescaled

Extraction

Initial

Extraction

Significance of microfinance

,591

,412

1,000

,697

rev_sig_infwork

,693

,562

1,000

,811

Extraction Method: Principal Component Analysis.

The total variance explained table, the component matrix and the component score coefficient table
therefore provide insights in how the factors load on the component. Subsequently, the reliability
was examined by looking at the Cronbach’s alpha statistic. The score of .675 was acceptable.
Total Variance Explained
Component

Initial Eigenvaluesa

Extraction Sums of Squared Loadings

61

Total
Raw

Rescaled

% of Variance

Cumulative %

Total

1

,974

75,807

75,807

2

,311

24,193

100,000

1

,974

75,807

75,807

2

,311

24,193

100,000

% of Variance

Cumulative %

,974

75,807

75,807

1,507

75,353

75,353

Extraction Method: Principal Component Analysis.
a. When analyzing a covariance matrix, the initial eigenvalues are the same across the raw and rescaled solution.
Component Matrixa

Component Score Coefficient Matrixa

Raw

Rescaled

Component

Component

Component

1

1

1

Significance of microfinance

,507
,641

Significance of microfinance

,642

,835

rev_sig_infwork

rev_sig_infwork

,750

,900

Extraction Method: Principal Component

Extraction Method: Principal Component Analysis.

Analysis.

a. 1 components extracted.

Rotation Method: Oblimin with Kaiser
Normalization.
Component Scores.
a. Coefficients are standardized.

Reliability Statistics
Cronbach's
Alpha

N of Items
,675

2

Appendix C – Principal Component Analysis on Firm-Level Resources
Firm-level resources consisted of amount of assets and number of employees. The KMO measure did
not indicate any problems initially, but Cronbach’s alpha was very low. This was problematic, so
therefore both indicators were Log transformed.
Descriptive Statistics
Mean
Amount of assets

Std. Deviation

1865904,0138 47126782,55499

Number of employees

1883,20

14168,513

Analysis N
19976
19976

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

Approx. Chi-Square

,500
5793,805

62
Reliability Statistics
Cronbach's
df

Alpha

1

Sig.

,000

N of Items
,001

2

After Log transforming the indicators, all of the assumptions were met. The reliability increased to
an high level (Cronbach’s alpha of .886). Hence, the factor loadings could be interpreted and the
component scores could be calculated.

Descriptive Statistics
Mean

Std. Deviation

Analysis N

Log amount of assets

4,0319

1,44487

19976

Log number of employees

2,1628

,97569

19976

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

,500

Approx. Chi-Square

26642,975

df

1

Sig.

,000

Communalities
Initial

Extraction

Log amount of assets

1,000

,929

Log number of employees

1,000

,929

Extraction Method: Principal Component Analysis.

Total Variance Explained
Initial Eigenvalues
Component

Total

% of Variance

Extraction Sums of Squared Loadings

Cumulative %

1

1,858

92,911

92,911

2

,142

7,089

100,000

Extraction Method: Principal Component Analysis.

Total
1,858

% of Variance
92,911

Cumulative %
92,911
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Component Matrixa

Component Score Coefficient Matrix

Component

Component

1

1

Log amount of assets

,964

Log amount of assets

,519

Log number of employees

,964

Log number of employees

,519

Extraction Method: Principal Component

Extraction Method: Principal Component

Analysis.

Analysis.

a. 1 components extracted.

Rotation Method: Oblimin with Kaiser
Normalization.
Component Scores.

Reliability Statistics
Cronbach's
Alpha

N of Items
,886

2

Appendix D – Multiple Regression Analysis on Firm Innovation
In order to do the regression analysis properly, 5 assumptions had to be met (Hair et al., 2005):

1. No multicollinearity
2. Linearity of the phenomenon measured
3. Constant variance of the error terms
4. Independence of the error terms
5. Normality of the error term distribution

By examining the VIF values, which should not be above 10, multicollinearity was examined. The
tables below highlight the VIF that are too high, thus pointing out multicollinearity. In order to reduce
multicollinearity, the variables that are included in interaction terms were mean centered. This
reduced the multicollinearity, but there is still some multicollinearity in the model. Due to theoretical
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considerations, however, they stay in the model. The descriptive statistics also indicate that the mean
centering was done successful.

Descriptive Statistics
N

Mean

Firm-level Resources

19976

,0000000

Mean Centred Advanced

19976

,0000

Mean Centred Log Assets

19976

,0000

Mean Centred Log Employees

19976

,0000

Mean Centred Formal

11371

,0000

19620

,0000

Emerging Dummy

Institutions
Mean Centred Informal
Institutions
Valid N (listwise)

11371

Before Mean Centering:

Model
1
(Constant)

2

Log amount of
assets
Log number of
employees
Dummy
Manufacturing
Industry
(Constant)

3

Log amount of
assets
Log number of
employees
Dummy
Manufacturing
Industry
Formal institutions
(Constant)

Coefficientsa
Unstandardized
Standardized
Coefficients
Coefficients
Std.
B
Error
Beta
t
-,015
,011
-1,336

Sig.
,182

Correlations
Zeroorder Partial Part

Collinearity
Statistics
Tolerance

VIF

,056

,005

,157

10,990

,000

,323

,103

,097

,380

2,633

,118

,008

,222

15,603

,000

,338

,145

,137

,380

2,631

-,024

,009

-,026

-2,843

,004

,082

-,027

-,025

,908

1,101

-,048

,013

-3,691

,000

,051

,005

,143

9,843

,000

,323

,092

,086

,366

2,733

,128

,008

,242

16,381

,000

,338

,152

,144

,353

2,834

-,032

,009

-,035

-3,700

,000

,082

-,035

-,032

,878

1,139

,084
-,136

,017
,019

,046

4,972
-7,124

,000
,000

,010

,047

,044

,907

1,102
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4

Log amount of
assets
Log number of
employees
Dummy
Manufacturing
Industry
Formal institutions
Informal
institutions
(Constant)

5

Log amount of
assets
Log number of
employees
Dummy
Manufacturing
Industry
Formal institutions
Informal
institutions
Interaction
Informal Formal
(Constant)

,060

,005

,168

11,165

,000

,323

,104

,098

,340

2,937

,115

,008

,216

14,066

,000

,338

,131

,123

,326

3,063

-,028

,009

-,030

-3,222

,001

,082

-,030

-,028

,873

1,145

,190
,063

,024
,010

,103
,084

7,954
6,273

,000
,000

,010
,035

,074
,059

,070
,055

,457
,423

2,187
2,365

-,152

,019

-7,842

,000

,059

,005

,165

11,023

,000

,323

,103

,096

,340

2,940

,110

,008

,207

13,407

,000

,338

,125

,117

,321

3,113

-,028

,009

-,030

-3,257

,001

,082

-,031

-,028

,873

1,145

,190
,186

,024
,030

,103
,248

7,970
6,229

,000
,000

,010
,035

,075
,058

,070
,055

,457
,048

2,187
20,716

-,344

,079

-,167

-4,364

,000

,004

-,041

-,038

,052

19,145

-,235

,032

-7,400

,000

,158

10,460

,000

,323

,098

,091

,333

2,999

,209

13,543

,000

,338

,126

,118

,321

3,119

-,033

-3,549

,000

,082

-,033

-,031

,866

1,155

,104
,383

8,028
6,706

,000
,000

,010
,035

,075
,063

,070
,059

,457
,024

2,187
42,549

-,199

-5,038

,000

,004

-,047

-,044

,049

20,359

,109

3,292

,001

-,019

,031

,029

,070

14,271

Log amount of
,057
,005
assets
Log number of
,111
,008
employees
Dummy
-,031
,009
Manufacturing
Industry
Formal institutions
,191
,024
Informal
,286
,043
institutions
Interaction
-,409
,081
Informal Formal
Dummy advanced
,103
,031
emerging
a. Dependent Variable: Log number of patents

After mean centering:
Coefficientsa

Model
1
(Constant)
Dummy
Manufacturing
Industry
2
(Constant)
Dummy
Manufacturing
Industry
Firm-level Resources
3
(Constant)
Dummy
Manufacturing
Industry
Firm-level Resources
Mean Centered
Formal Institutions

Unstandardized
Coefficients
Std.
B
Error
,319
,006
,076
,009

,468
-,024

,007
,009

,189
,473
-,032

,005
,007
,009

,191
,062

,005
,014

Standardized
Coefficients
Beta
,082

95,0%
Confidence
Interval for B
Correlations
Lower Upper Zerot
Sig. Bound Bound order Partial Part
53,049 ,000
,307
,331
8,805 ,000
,059
,093 ,082
,082 ,082

68,517 ,000
-2,847 ,004

,455
-,041

,481
-,008

,180
,459
-,049

,199
,486
-,015

,350

-,034

38,827 ,000
68,513 ,000
-3,672 ,000

,361
,041

39,110 ,000
4,610 ,000

,182
,036

,201
,089

,350
,026

-,026

,358

,082

,082

Collinearity
Statistics
Tolerance

VIF

1,000

1,000

,908

1,101

,341

,908

1,101

-,034 -,032

,875

1,142

,902
,963

1,109
1,038

-,027 -,025

,342

,344
,043

,343
,040
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4

(Constant)
,485
,007
Dummy
-,033
,009
Manufacturing
Industry
Firm-level Resources
,184
,005
Mean Centered
,107
,017
Formal Institutions
Mean Centered
,050
,011
Informal Institutions
5
(Constant)
,489
,008
Dummy
-,032
,009
Manufacturing
Industry
Firm-level Resources
,185
,005
Mean Centered
,163
,036
Formal Institutions
Mean Centered
,046
,012
Informal Institutions
Formal*Informal
,070
,039
6
(Constant)
,435
,009
Dummy
-,027
,009
Manufacturing
Industry
Firm-level Resources
,252
,008
Mean Centered
,039
,037
Formal Institutions
Mean Centered
-,057
,015
Informal Institutions
Formal*Informal
,003
,043
FLR* FormalMC
,171
,020
FLR* InformalMC
,126
,012
7
(Constant)
,429
,013
Dummy
-,026
,009
Manufacturing
Industry
Firm-level Resources
,249
,008
Mean Centered
-,002
,073
Formal Institutions
Mean Centered
-,033
,018
Informal Institutions
Formal*Informal
-,006
,043
FLR* FormalMC
,161
,020
FLR* InformalMC
,120
,012
Advanced Emerging
,170
,073
MC* Formal
Institutions
Advanced Emerging
,041
,044
MC* Informal
Institutions
a. Dependent Variable: Log number of patents

-,035

65,460 ,000
-3,783 ,000

,470
-,050

,499
-,016

,082

,348
,071

35,766 ,000
6,334 ,000

,174
,074

,194
,140

,350
,026

,318
,059

,051

4,410 ,000

,028

,073

,109

,041

-,034

62,673 ,000
-3,667 ,000

,474
-,049

,504
-,015

,082

,349
,108

35,794 ,000
4,552 ,000

,175
,093

,195
,233

,350
,026

,318
,043

,046

3,946 ,000

,023

,069

,109

,043

-,007
,417
-,044

,147
,453
-,010

-,020

-,029

1,777 ,076
47,551 ,000
-3,129 ,002

,477
,026

31,554 ,000
1,057 ,290

,237
-,034

,268
,113

,350
,026

-,057

-3,754 ,000

-,086

-,027

,109

,935
,000
,000
,000
,003

-,080
,132
,103
,404
-,043

,087
,210
,149
,454
-,009

-,020
-,017
-,125

-,028

,081
8,603
10,691
33,840
-2,976

,471
-,001

30,474 ,000
-,026 ,980

,233
-,144

,265
,141

,350
,026

-,033

-1,849 ,064

-,068

,002

,894
,000
,000
,019

-,091
,121
,096
,028

,924 ,355

-,046

,002
,109
,165

-,004
,103
,158
,066

,028

-,134
7,960
9,850
2,340

,875

1,143

,314
,056

,813
,620

1,231
1,613

,039

,585

1,709

-,034 -,032

,872

1,147

,314
,040

,807
,138

1,239
7,260

,037

,035

,560

1,786

,017

,016

,133

7,537

-,029 -,027

,868

1,152

,275
,009

,333
,126

3,005
7,963

-,035 -,033

,329

3,038

,001
,075
,093

,111
,470
,318

8,987
2,128
3,148

-,028 -,026

,864

1,158

,266
,000

,318
,033

3,141
30,213

,109

-,017 -,016

,233

4,284

,079
,200
,144
,313

-,020
-,017
-,125
,006

-,001 -,001
,074 ,069
,092 ,086
,022 ,020

,108
,454
,297
,096

9,233
2,204
3,369
10,391

,128

-,032

,084

11,893

,082

,082

-,035 -,033

,284
,010

,001
,080
,100

,275
,000

,009

,008

Linearity was examined by bivariately examining the partial regression scatterplots of each of the
independent variables in relation to the dependent variable. In order for linearity to exist, the plot
should produce evenly spread across the horizontal axis. After Log transforming total assets, number
of employees to build a composite score for firm-level resources and number of patents, these
scatterplots appear to be random and therefore linearity exists. The following graphs indicate this. A
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straight line can be drawn through each of the scatterplots below, meaning that the assumption was
met.
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The scatterplot that stipulates the studentized residuals against the predicted values is used for
checking assumption of constant variance of the error terms. There should be no clear pattern in the
plot in order to have a constant variance, or homoscedasticity, of error terms. However, this pattern
was concerning.
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(Hair et al., 2005). The pattern (Appendix D) appears mostly random, but still leaves some concerns.
Therefore the Breusch-Pagan test and Koenker tests were conducted. Significant values implicate
heteroscedasticity (Hair et al., 2005), so therefore the assumption of constant variance of the error
terms would not be met. Table 14 indicates that both tests are significant, so there is a sign
heteroscedasticity in the data. The Breusch-Pagan and Koenker tests were significant, meaning that
there is heteroscedasticity. Hence the Heteroscedasticity-Robust Standard Error regression was done.
The outputs are shown below
------- Breusch-Pagan and Koenker test statistics and sig-values -------LM
Sig
BP
1598,518
,000
Koenker
761,046
,000
OLS outputs with heterocedasticity-robust standard errors:
b
se
t
sig
95%LB
constant
,439
,023
18,903
,000
,409
Manuf
-,025
,009
-2,937
,003
-,042
FLR
,249
,011
21,906
,000
,233
MForm
,060
,144
,416
,677
-,114
MInform
-,039
,024
-1,659
,097
-,076
FormInf
-,017
,057
-,304
,761
-,102
EcForm
,093
,148
,629
,530
-,088
EcInfor
,060
,062
,964
,335
-,018
FLRForm
,159
,025
6,330
,000
,120
FLRInfo
,120
,017
7,027
,000
,096
* Note: standard error is HC4 variant

95%UB
,469
-,009
,265
,234
-,003
,067
,274
,138
,199
,144
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Independence of the error term was examined by assessing the Durbin-Watson statistic, which should
be between 1.5 and 2.5, so the value of 1.913 indicates that this assumption was met.
Model Summaryh
Change Statistics

Model

R

R Square

Adjusted R

Std. Error of the

R Square

Square

Estimate

Change

F Change

df1

df2

Sig. F

Durbin-

Change

Watson

1

,082a

,007

,007

,45997

,007

77,522

1

11369

,000

2

,351b

,123

,123

,43222

,116

1507,554

1

11368

,000

3

,353c

,125

,124

,43183

,002

21,256

1

11367

,000

4

,355d

,126

,126

,43148

,001

19,446

1

11366

,000

5

,356e

,126

,126

,43144

,000

3,156

1

11365

,076

6

,369f

,136

,136

,42904

,010

64,944

2

11363

,000

,370g

7
,137
,136
,42894
,001
3,582
2 11361
,028
1,913
a. Predictors: (Constant), Dummy Manufacturing Industry
b. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources
c. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions
d. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions
e. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions, Formal*Informal
f. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions, Formal*Informal, FLR* FormalMC, FLR* InformalMC
g. Predictors: (Constant), Dummy Manufacturing Industry, Firm-level Resources, Mean Centered Formal Institutions, Mean
Centered Informal Institutions, Formal*Informal, FLR* FormalMC, FLR* InformalMC, Advanced Emerging MC* Formal
Institutions, Advanced Emerging MC* Informal Institutions
h. Dependent Variable: Log number of patents

Normality of the error term was examined by looking at the Normal P-Plot below, which followed
the diagonal, so therefore this assumption was met.

