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Abstract

This thesis empirically examines the impact of democratic transitions on innovation using
a difference-in-differences method on a panel of 168 countries from 1960 to 2019. Patents,
R&D expenditure, and scientific articles are employed as proxies for innovation. The
results indicate that democratisations have a positive effect on patents. This association is
significant for permanent democratisations and robust to various robustness checks. There
is however no association reliably measurable for R&D expenditures and scientific articles
on a global level. Furthermore, the findings suggest that the effect of transitions is more
pronounced when a democratisation is sustained or permanent and that the impact on
innovation varies among world regions. Europe, sub-Saharan Africa, and Latin America
and the Caribbean broadly resemble the global pattern, whereas democratisations in
MENA and East- and South-East Asia exhibit a different one. Lastly, it is found that the
higher the achieved level of democracy after democratisation, the greater the countries’
patent counts and R&D expenditures. Supportive international efforts should be increased
to ensure that democratic transitions are sustained and that a higher level of democracy is
reached.
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1 Introduction

Humanity is currently facing a number of grand challenges, most prominently climate change
but also biodiversity loss, global and national inequality, poverty, or the allocation of food and
water. In general, research as well as policymakers attribute innovations an important role
regarding sustainable development and in finding solutions for these grand challenges
(Chaminade, 2020). Innovations are at least partially able to foster necessary changes and
improve the livelihood of the population. According to Schumpeter (1947), organizations,
firms, and entrepreneurs respond to changes and external pressures by adaptation or by
creatively coming up with new ideas, i.e. by inventing and innovating. Following Bozeman
and Link (1983, 4) an “invention is the creation of something new” and “[...] becomes an
innovation when it is put in use”. Innovations can thus be seen as new creations or
improvements of products, processes, or knowledge. It should be considered though that
innovations not necessarily lead to more social or ecological sustainability. They have to be the
right ones and need to be pointed in a particular direction (Chaminade, 2020; Fagerberg, 2018;
Vollenbroek, 2002). Innovations have however a crucial role regarding economic development
and growth. Romer (1986), for example, regards the endogenous accumulation of knowledge
in his growth model as the primary driver of long-run growth as more knowledge triggers
innovations, initiating ultimately a rise in productivity. Similarly, for Kuznets (1973)
innovation is the permissive source of growth but needs to be accompanied by institutional and
ideological adjustments. Historically, general purpose technologies and industries affected by
associated spillover effects often contributed extensively to economic growth for a particular
period of time (Dosi & Nelson, 2010). Summarizing this short discussion, innovations often,
though not necessarily, lead to economic development and can contribute to finding solutions
for humanity’s grand challenges.

Institutions, political conditions, and governmental policies have considerable effects on
innovations. Institutions refer to constraints structuring human interactions and consisting of
informal (e.g. taboos and traditions) and formal (e.g. laws and constitutions) rules (North,
1991). Institutionalists usually consider two different sets of institutions: economic and political
institutions. While economic institutions, such as property rights or business customs, etc., are
only indirectly affected by the political regime of a country, the type and character of the
political regime of a particular country or region forms an important part of political institutions
(Williamson, 2000). Another example is the concept of national innovation systems (NIS),
which attributes a major role to institutions (Freeman, 2004; Lundvall, 1992; Lundvall et al.,
2009).

Building on this, the role of political institutions for innovations should not be underestimated.
But which regime type provides the better conditions to nurture innovations? This question is
part of one of the most fundamental and heavily disputed issues of human coexistence
surrounding the notions of democracy, autocracy, and the ideal type of government. Already
Plato and Aristotle denounced democracy as disadvantageous for the common good. For



Aristotle democracy was together with tyranny and oligarchy a perverted form of the good
regime types of royalty, aristocracy and constitutional government (Aristotle, Jowett & Davis,
2000). However, this view remained far from uncontested over the centuries. For example, the
philosopher Karl Popper defended the qualities of liberal democracies as demarcating from
illiberal autocratic regimes (Popper, 2020). Moreover, a large stream of academic literature in
the new institutional economics (NIE) points to the pivotal role of a democratic political system
and its particular properties for the success of a country (e.g., Acemoglu, Johnson & Robinson,
2004; Bardhan, 2005; North, Wallis & Weingast, 2006; Shirley, 2005), usually measured in
economic growth and the gross domestic product (GDP) per capita.

After a wave of democratisations in the decades following WW2, many countries have
experienced a shift towards authoritarian regime types in the years preceding 2022 (Alizada et
al., 2021; The Economist, 2021). The average level of democracy for global citizens decreased
to a comparable degree than right before the end of the Cold War in 1989 (Boese et al., 2022).
In the interim, while many countries were still recovering from the 2008 financial crisis, the
Covid-19 pandemic has been challenging societies and economies on a large scale since 2020.
This raises inevitably a number of important questions. For instance, one starts to wonder which
type of political regimes would be better equipped to address and find solutions for the grand
challenges and the deep social, ecological, and economic crises.

1.1 Research Problem

A potential association between the nature of political regimes and innovation has been
discussed by many scholars on a theoretical level (e.g., Acemoglu et al., 2019; Lundvall &
Borras, 2005; Nelson, 1993; Ober, 2008; Popper, 2005, 2020). However, on an empirical level
the number of analyses examining this relationship is surprisingly small and provides opposing
evidence. While Gao et al. (2017) could not establish an association between democratisations
and innovation, others demonstrated that there could indeed be a positive influence of
democratic transitions on innovation (Nazarov & Obydenkova, 2020; Wang et al., 2021).
Additionally, previous research on this association has not sufficiently paid close attention to
potential spatial disparities and other historical factors that may influence the effect.

It is important to know whether democratisations lead to an increased number of innovations
or whether more authoritarian regimes have an advantage regarding this aspect for at least three
main reasons. First, to deduce for policymakers and international organizations how economic
and social development might be better reachable for developing countries. There is an ongoing
debate in development economics whether financial and other support by international
development organisations or foreign countries should be tied to improvements in the
democratic institutional structure of the benefitting countries. Second, in light of the grand
challenges such as climate change it is essential to understand which institutional setting should
theoretically allow countries to better react by innovating more. Third, to contribute with a
novel approach to the academic debate, which generally assumes a positive relationship
between democratisation and innovation but lacks in providing sufficient empirical evidence as
briefly illustrated above.



1.2 Aim and Scope

Which lectures is history providing for us? The research objective of this thesis is fourfold.
First, to empirically analyse the impact of democratisations on innovation. Second, to
investigate whether this potential association between democratic transitions and innovation is
homogeneous worldwide or whether there exist spatial disparities. Third, to gain an
understanding about potential differences of the effect on innovation along simple democratic
transitions and transitions that are sustained for a longer period. Fourth, to examine whether
different innovation indicators are affected by democratisation to a differing degree.

1.2.1 Research Questions

The main research question of this thesis is the following:
What is the impact of democratisations on innovation?

From this question and the research objectives a number of sub-questions is derived: Are there
differences of the influence among the different indicators of innovation? Is there a different
impact of democratisations regarding the underlying measure of democratic transitions? Are
other economic and social factors significantly influencing the outcome? And, lastly, are the
findings geographically equally distributed or do spatial disparities exist?

1.2.2 Data and Methods

In order to assess the impact of democratisation on innovation, I conducted regression analyses
on a panel of 168 countries from 1960 to 2019. It is to note that the number of countries and the
analysed period varied however for different models according to data availability. Indicators
for innovation included the R&D to GDP/population ratio, patent applications per capita and
the number of scientific publications per head. Looking at three different indicators instead of
focussing on one, | was thus able to catch a more encompassing picture of innovation than
previous studies on the democracy-innovation association, which overarchingly examined
patents. The data for political regimes was derived from the Varieties of Democracy (V-Dem)
database (Coppedge et al., 2022). Using V-Dem’s Regimes of the World classification
(Coppedge et al., 2022c; Luhrmann, Tannenberg & Lindberg, 2018), | constructed three
different binary measures of democratisation: democratisation (transition from an autocracy to
a democracy), sustained democratisation (not reversed for at least 5 years), and successful
democratisation (sustained democratisation that was not reversed until 2019).

Concerning the econometrical strategy, | applied the difference-in-differences method to
investigate a potential association between democratic transitions and innovation.
Democratising countries were included in the model as the treatment group and the control
group consisted of non-democratising countries. The model controls for country as well as year
fixed effects and a set of control variables was included. In addition to estimations on a global



level, | examined a potentially varying effect on a regional level and considered important
historical developments such as the abolishment of communism or the dissolution of the
colonial empires. Robustness checks and a sensitivity analysis demonstrated the
appropriateness of the used models and specifications and provided further insights into the
association between democratic transitions and innovation.

The results of the conducted difference-in-differences estimations suggest a number of
important findings and contributions. First, all three measures of democratisation seem to have
a positive effect on patent counts and this association is significant for successful
democratisations. Second, democratic transitions do not appear to have a measurable impact on
scientific articles and R&D expenditures. Third, world regions matter; specifically, there exists
a difference between Europe, sub-Saharan Africa, and Latin America and the Caribbean on the
one hand, and MENA and East- and South-East Asia on the other. While the former group of
countries resembles broadly the global pattern, the latter shows a sometimes-negative effect of
democratic transitions on patents (whereas transitions have a significantly positive impact on
scientific articles in MENA and a significantly positive impact on R&D in East- and South-
East Asia). Fourth, the impact of democratic transitions on innovation is generally more
pronounced for successful democratisations. And, using a higher benchmark for
democratisations, the results suggest that countries that were an autocracy in 1960 but
subsequently underwent successful democratic transition to a liberal democracy patent
considerably more and have significantly higher R&D expenditures than in the absence of such
a treatment.

1.3 Outline of the Thesis

The outline of this thesis is as follows. In the theory section I will first provide an overview and
discuss the three streams of research that form the main pillars of this examination: economics
of innovation, (new) institutional economics, and political science with regards to theory on
political regimes and democratic transitions. This will be followed by an extensive review of
previous literature, including an overview of how democracy as a political regime type could
exhibit an influence on innovation, a discussion of the empirical studies on democratisation and
innovation as well as on the somewhat related association between democratic transitions and
economic growth. The data section introduces and reviews the data collection process and the
used sources for the analysed variables and provides summary statistics. The fourth section
explains the detailed methodological approach and presents and discusses the econometrical
strategy. This will finally be followed by the empirical results for all estimations globally, on a
regional level, considering historical developments, as well as for the robustness checks and the
sensitivity analysis. The findings are then extensively discussed in relation to previous literature
and the theoretical pillars of this thesis. Towards the end of the discussion, | elaborate on the
most important limitations of the used approach and point out avenues for future research. The
thesis concludes with a concise summary of the examination and a brief discussion of some
policy implications.



2 Theory

In the following theory section, | will in the first part provide an overview about crucial
theoretical concepts for the examined topic, including the vast and productive arrays of
institutional economics’ literature and economics of innovation. I will additionally briefly
discuss some important pillars of political science with regards to political regimes and
democratisations. In the second part | will summarize and extensively discuss previous research
on democracy as well as democratic transitions and innovation as well as on the somewhat
related association between democratisation and economic growth.

2.1 Theoretical Approach

The theoretical approach and the general underlying theoretical pillars of the examination build
mainly on two important streams of research in economics, institutional economics and
innovation economics, as well as on some concepts derived from political science scholars
regarding political regimes, democracies, and autocracies. In the following some major
scientific insights of these three different areas will be discussed in relation to the assumed
relationship between democracy and innovation.

2.1.1 Economics of Innovation

Contrary to assumption of neoclassical economics, the scientific stream of economics of
innovation emphasizes the endogeneity of innovative processes. Innovation can from this
perspective be considered as “a complex, path-dependent process characterized by the
interdependence and interaction of a variety of heterogeneous agents, able to learn and react
creatively with subjective and procedural rationality” (Antonelli, 2009, 611). A key aspect for
a particular innovation to gain significance is that it spreads and is adopted by a considerable
number of individuals, firms, or organizations. Diffusion, however, is a rather time-consuming
process, often following asymmetric S-shaped patterns, and many innovations fail regarding
this aspect and vanish (Dosi & Nelson, 2010; Hall, 2006). Moreover, improvements in the
innovation over time are often economically more significant than the availability of the product
or idea in its initial form (Kline & Rosenberg, 1986). Additional general insights include that
there are considerable differences in innovation across different sectors of the economy
(Malerba, 2006) and on a spatial level not least because innovative activities tend to cluster
(Asheim & Gertler, 2006).

Drivers and influencing factors of innovations in general have been studied extensively by
innovation economics scholars. Demand, appropriability and technological opportunity



conditions can explain differences in innovative activities on the firm level quite well (Cohen,
2010). According to Taalbi (2017) an economic boom or new markets constitute positive
driving forces on the macro level, whereas economic crises and regulations are considered to
be negative ones. While for regulations the impact of political regimes on innovations is a rather
obvious one, the effects on other levels are less direct and manyfold. A crucial aspect of
regulations constitutes intellectual property (IP) legislature, with patent laws having f. ex. a
significant effect on the direction and diversity of innovations (Moser, 2005), whereas it is more
controversial whether they really increase the number of inventions (Granstrand, 2006; Moser,
2013). An example is that strong patent laws can make it more difficult for subsequent potential
innovators to develop a patented technology further (Scotchmer, 1991). Patent laws have a long
history, but they became only from the 19th century in Western countries onwards and
worldwide from the late 20th century onwards a central feature of debates (Granstrand, 2006).
There is no general consensus on the evaluation of patents as a positive driving force for
innovative activities as they and the international patent system in general might hold
developing countries back (Granstrand, 2006). Other forms of regulations pose important
influencing factors and drivers for innovations too. For instance, higher environmental
standards or legally specified dimensions have historically led to a variety of novel innovations
(Rosenberg, 1969).

Academic research on the economics of innovation additionally provides insights why state
agency is needed for the innovation process, even in near-perfect market economies. Crucial
aspects are to correct for market failures in liberal market economies and to generally provide
incentives and the infrastructure for innovative activities. For example, due to a potential lack
of rewards for innovations on the market, the patent system can provide the incentives for firms,
organizations, or individuals to invest in innovative endeavours (Jones, 2002). Apart from
patents, the development of the internet and of nanotechnology can be seen as two innovations
where the US government corrected for market failures by decisively funding R&D activities
to a considerable extent (Link & Siegel, 2007). The latter example further demonstrates that
state agency has the power to push innovations in a promising area, which might otherwise be
left untapped due to high initial costs and missing incentives. Furthermore, governments act as
entrepreneurs by providing the technological infrastructure environment for innovations,
referring to f. ex. methods and data for R&D activities or by providing research parks and
research centres at universities (Link & Siegel, 2007).

However, policymakers also address and influence innovative activities explicitly via
innovation policies. The objectives and design of innovation policies are the outcome of a
complex political process, involving a variety of different stakeholders and decision-makers
(Borrés & Edquist, 2013). Edler and Fagerberg (2017) distinguish between three main types:
mission-oriented, invention-oriented, and system-oriented innovation policies. Mission-
oriented innovation policies aim in bringing about innovative solutions for concrete problems
and take a holistic standpoint, also including diffusion related aspects; invention-oriented
policies focus only on R&D and the invention process while not being concerned with the later
diffusion of the innovation; and finally system-oriented approaches aim in creating and
improving an innovative system such as a NIS (Edler & Fagerberg, 2017). While the immediate
effects of a specific innovation policy are measurable and are usually in line with expectations,
it is much more difficult to assess further spillover effects (Edler, 2016).



And, as already mentioned briefly in the introduction, the academic theory on NIS attributes a
major role to political institutions (Freeman, 2004; Lundvall, 1992; Lundvall et al., 2009). The
NIS is defined by Lundvall et al. (2009, 6) as a complex system consisting of associations
“within and between organizations, institutions and socio-economic structures which determine
the rate and direction of innovation and competence-building emanating from processes of
science-based and experience-based learning”. This definition implies that the political regime
of a country with its actors, norms, rules, and traditions can have a significant effect on the
other parts and processes of the innovation system. It can be f. ex. argued that the Nordic
countries, notwithstanding their small size, are among the world’s innovation leaders due to
their high level of trust stemming from their democratic systems, egalitarian approaches, social
policy, and rule of law (Lundvall et al., 2009).

Additionally, a country’s social policies indirectly affect conditions for innovations even
further. Education and healthcare might be great examples as their scope, quality, and
inclusiveness tends to vary extensively between countries, also with regards to hierarchical
structures and socioeconomic status within states. There is, for example, a positive relationship
between human capital and innovation (Dakhli & De Clercq, 2004; Galor & Moav, 2002;
Glaeser et al., 2004; Toivanen & Vaananen, 2016) as well as between social freedom and
innovation (Lehmann & Seitz, 2017).

2.1.2 Institutional Economics

Institutional economics offers insights into various aspects of the relationship between
institutions and the economy, culture, and society over time and space. NIE considers the
bounded rationality of human actors with a capacity for conscious foresight and highlights that
contracts are incomplete (Williamson, 2000). At the same time, as there is a lack of clear
definitions what institutions are, different people have a different conception of institutions in
mind when they write about them or measure them (see f. ex. Woodruff, 2006). Here we shall
use a broad conception of institutions, not restricted to economic institutions such as property
rights or the enforcement of business contracts, but rather include political institutions as well
and understand democracy and the political regime of a country as an institution. As it will be
briefly discussed in the following, the stream of research on institutions is particularly helpful
in theoretically justifying why democracy and democratisation processes matter for the
development of economic processes such as innovations, growth, or inequality.

Many scholars of NIE examined which institutional factors can explain differences among
countries regionally and worldwide. While some of the results and theories vary, a common
feature is that for sustained economic development institutions fostering exchange are needed
(e.g. contracts, commercial norms, business values, etc.) as well as institutions influencing the
state to protect property rights and individuals (e.g. constitutions, electoral rules, etc.) (Shirley,
2005). Furthermore, state antiquity, i.e. the tradition of a reasonably strong central state, is a
powerful explanatory variable for the wealth of different nations (Bardhan, 2005; Diamond,
2012). A somewhat general consensus of NIE is that most people worldwide live in countries
with weak institutions (e.g., North, Wallis & Weingast, 2006; Shirley, 2005).



In their seminal work, Acemoglu, Johnson & Robinson (2004) demonstrate theoretically that
the economic growth-evoking institutions, most prominently property rights and a relatively
equal access to economic resources, only come into place and are properly enforced in case the
right political institutions have been installed beforehand. These good political institutions
include checks and balances of political power of a political entity as well as a broad access to
this political power for a considerably large group of people with investment opportunities
(Acemoglu, Johnson & Robinson, 2004). Evidently, and as outlined in the next section, there
exists a clear association between these two main good political institutions and a democratic
regime type. It is however less apparent why autocratic regime types would not also be able to
sufficiently empower a large group with investment opportunities. Additionally, as Bardhan
(2005) points out, human development is associated with democratic institutions and property
rights, but there is not necessarily a strong connection between democracy and the protection
of property. While their theory has been further criticized for ignoring the influence of cultural
factors (McCloskey, 2015), geographical and climatic conditions (Sachs, 2003, 2012) as well
as state antiquity (Diamond, 2012), it offers great explanations in which way the inclusiveness
or closedness of a political system affects economic structures and outcomes. For example,
various commitment problems and the fear for a potential loss of political power in the future
often prevent power holders from opening up institutions, even though everyone, including
themselves, would be better off economically when doing so (Acemoglu, Johnson & Robinson,
2004).

Similarly North, Wallis & Weingast (2006) argue that sustained economic and political
development is only possible if a country develops an open access social order, i.e. if the
political and economic system is characterized by competition. The open access order differs
from the limited access order, which would be the predominant system in most countries
worldwide, by open access to organizations as the order’s defining feature (North, Wallis &
Weingast, 2006). Ogilvie (2007) points out that the negative implications of a restricted access
to institutions (or organisations in this case) include f. ex. that it provides strong incentives for
non-elite actors to engage in the informal sector.

Further important insights of institutional economics for the subject of this thesis include
theories about change. The institutional framework is usually rather stable in the absence of
drastic events such as a revolution (Shirley, 2005). Formal rules such as constitutions and other
defining features of political regimes are products of evolutionary processes and only rare
windows of opportunities exist when the system can be altered (Williamson, 2000). Hence, we
can deduce that the political regime of a country is a stable entity, which is only slowly changing
over time, and which is subject to long-run historical processes. | will partially come back to
this important issue for the discussion of endogeneity of democratic transitions in the method
section.

2.1.3 Political Science Perspectives

As the prerogative of interpretation of democracy has always been a matter of dispute among
scholars and governments alike, it is highly necessary to clearly define what the term comprises,
and what is not included in concept. The need for such considerations is amplified by the many
different types of political regimes regularly claiming to be a democracy. For instance, political



representatives of Russia and China recently characterized their countries as democracies (see
f. ex. Elving, 2022), whereas they are considered by V-Dem as autocracies (Boese et al., 2022).
There are many different possibilities to approach the notion. While the term politics usually
refers to the processes of political decision making and policy to their content, polity describes
the specific structures in which these decisions are made. The regime type is determined by a
country’s politics, policy as well as by its polity. A regime type is a certain characteristics of
patterns with regards to the access to public offices, the personal characteristics of actors
involved and their used strategies as well as regarding the rules followed in the political
decision-making processes (Schmitter & Karl, 1991). Following the definition by Schmitter &
Karl (1991, 76), a modern democracy is “a system of governance in which rulers are held
accountable for their actions in the public realm by citizens, acting indirectly through the
competition and cooperation of their elected representatives.” This definition includes more
aspects than the often cited one by Schumpeter (1994, 269) that democracy is the “institutional
arrangement for arriving at political decisions in which individuals acquire the power to decide
by means of a competitive struggle for the people’s vote.” From both definitions it can be
deduced that competition in the form of elections as well as the political power granted to the
winners of elections are the defining features of a democratic system. These two characteristics
alone are however not sufficient.

Dahl (1983, 10-11) states seven conditions that need to be fulfilled to call a political regime a
modern democracy, which is termed by him a polyarchy:

“]. Control over government decisions about policy is constitutionally vested in elected
officials. 2. Elected officials are chosen in frequent and fairly conducted elections in which
coercion is comparatively uncommon. 3. Practically all adults have the right to vote in the
election of officials ” and 4. “to run for elective offices in the government, though age limits may
be higher for holding office than for the suffrage. 5. Citizens have a right to express themselves
without the danger of severe punishment on political matters broadly defined [...]. 6. Citizens
have a right to seek out alternative sources of information”, which “exist and are protected by
law. 7. [...] citizens also have the right to form relatively independent associations or
organizations /...].”

These seven conditions are roughly captured by V-Dem’s democracy indices and especially by
the electoral democracy index as discussed below in the data section (Coppedge et al., 2022b).
Evidently there are differences between democratic or polyarchic countries regarding the
degree to which these conditions are satisfied. It is thus important to keep in mind that there
exist many different sets of democracy, for example due to differences in socioeconomic
conditions as well as variations in state structures and policy practices (Schmitter & Karl, 1991).
Furthermore, there may be considerable gaps between a country’s de jure and de facto political
regime, which is usually taken into account by democracy indices such as V-Dem. For instance,
the Russian constitution and legal institutions may resemble those of countries with a
democratic regime, whereas the de facto political processes, election procedures, the difficulties
for opposition parties and media, etc. lead to the classification of Russia’s political regime as
an autocratic one by V-Dem (Boese et al., 2022).

Political science further offers insights into factors needed that a democratic transition is
consolidated and not being reversed or resulting in a prolonged unstable situation. According
to Przeworski (2006) democracy works when there are conflicts about interests and values,
elections provide the authorization to rule and designate winners and loser, and when a system



of constitutive and non-constitutive rules is enforcing the democratic system. Furthermore, in
countries with higher per capita income it is more likely that democracy endures and is stable
(Przeworski, 2006). However, as Schmitter & Karl (1991) point out, the transition period from
an autocratic regime to a democratic one is rather often characterized by political and economic
instability, and improvements in economic and socioeconomic conditions may thus not be
expectable in the short term.

2.2 Previous Research

Academic research has already paid close attention to an assumed relationship between larger
institutional developments, such as democratisations, and social as well as economic indicators.
This allows for deducing some generalizations and hypotheses as shown in the following
section. However, the empirical literature remains largely ambiguous with differing results.
Additionally, the number of quantitative studies specifically examining the effect of
democratisations on innovation indicators is limited compared to studies on economic growth.

2.2.1 Democracy and innovation

The philosopher Karl Popper claimed that a liberal democracy would favour innovations as
democratic countries would have a better developmental policy and encourage individual
freedom and property protection more (Gao et al., 2017; Popper, 2005, 2020). A number of
qualitative historical studies argued, similarly, that there exists a positive connection between
the liberal policies of democracies and the production of innovations and knowledge (Lundvall
& Borras, 2005; Nelson, 1993; Ober, 2008). Additionally, democracy and political pluralism
are regarded as a supporting and encouraging factor for innovations and innovation systems as
political pluralism and democratic debate stimulate creativity and the production of knowledge
(Campbell et al., 2015; Carayannis & Campbell, 2014). Furthermore, Campbell (2018) outlined
a positive connection of the quality of democracy with knowledge economies and knowledge
innovations.

On a more detailed level, there are various reasons for the possible positive impact of
democracy on innovations. Democracies put, for example, considerable emphasis on learning
processes due to encouraging a free and open debate with trial and error as an important
mechanism (Halperin, Siegle & Weinstein, 2009). Additionally, polyarchic organizations such
as democracies are more likely to accept new projects and ideas than more hierarchical
organizations (Sah & Stiglitz, 1984). Another supportive argument is that the emphasis on
societal diversity, which is an important part of a functioning democracy, would lead to better
collective choices (Page, 2008). A democracy’s commitment to emphasize the inclusion of all
citizens should theoretically provide a larger pool of talented people in the population with the
opportunity to innovate. And the probability of democratising countries to undertake market
reforms and facilitate the entry of new firms on the market is higher than for non-democratic
ones (Islam, 2018). This argument is however an ambiguous one as democracy shall not be
equated with capitalism, though some cases in the theory section demonstrate exactly this
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common misconception. History provides us with plenty of examples of democracies that were
capitalist economies but also more than a few exceptions of democracies that clearly
emphasized a non-capitalist system (e.g. India in the first decades after independence) as well
as of capitalist systems in autocratic countries (e.g. contemporary China and Singapore). Rode
& Gwartney (2012) found, nevertheless, empirical evidence that democratisations are
associated with a subsequent rise in economic liberalization. Furthermore, democracies
themselves tend to exhibit system-inherently a strong commitment to innovation in order to
keep their promises to citizens and to secure the survival of the system (Helms, 2016; Saward,
2003). Contrary to authoritarian regimes democracies “have the capacity to modify their rules
and institutions consensually in response to changing circumstances” (Schmitter & Karl, 1991,
87).

An argument in favour of the effectiveness of authoritarian governments may be that democracy
would often reduce political stability and as dictatorships respond less to demands for
immediate consumption, which presumably triggers a reduction in investments (Huntington,
2006). As discussed in the theory section, this reduction in political stability can be observed in
early phases of democratisations but does not necessarily hold for later years in case of a
successful transition to democracy. Additionally, one would initially expect democratic
countries to be net-receivers of global migration flows. The study of Breunig, Cao & Luedtke
(2012) however demonstrates that their tendency for restricting immigration whilst allowing
emigration leads to a situation in which autocratic countries (that tend to prevent their citizens
to leave the country) receive more (potentially skilled) immigrants than democratic ones.

While there is, besides these small number of counterarguments, plenty of reason to assume
that democracy promotes innovations and the production of knowledge and ideas, the
hypothesis, however, has not been verified yet by a sufficient number of empirical studies and
became only in recent years a matter of investigation. Using a difference-in-difference method,
Gao et al. (2017) found that democracy would not have a direct positive effect on innovation
by utilizing patent counts, patent citations, and patent originality as indicators. They examined
156 countries during the period between 1964 and 2010. Quite on the contrary, applying GMM
estimations, the analysis of Wang et al. (2021) of a shorter period, 1980-2017, with patent and
trademark applications as innovation indicators demonstrated that there could be indeed a
positive influence of democracy on innovation performance. While these two studies relied on
different methodologies and innovation indicators, the variance in the outcomes could partly
stem from time-specific factors as well. Only a rather small number of countries democratised
before 1980 and only eight were sustained until 2019 according to my measure of
democratisation (see appendix A).

The estimations of Nazarov and Obydenkova (2020) regarding the influence of post-communist
democratisations on firm innovations in 29 economies demonstrated a direct impact of it and
showed that there might be an inverted U-shaped curve, i.e. those countries with an intermediate
level of democracy have more firm innovation compared to countries with a low or high degree
of democracy. They have however difficulties to explain this phenomenon and their results
suggest contrastingly for R&D spending a U-shaped curve with countries at an intermediate
democracy level scoring lowest (Nazarov & Obydenkova, 2020). Another recent study, looking
at panel data of 37 countries in sub-Saharan Africa and thus similarly at a spatially delimited
area, could not provide evidence for a positive association between democracy and innovation
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in that region (Bekana, 2021). A common trait of these studies is that innovation is understood
as technological innovation, measured with patent counts and citations as well as R&D
expenditures. An exception are the findings of Yang & Liu's (2021) cross-country comparisons
of 92 states that a democratic regime type is significantly positively correlated with academic
innovation, i.e. with the quantity and quality of scholarly output. A remarkable study
furthermore empirically demonstrated that European cities with institutions that protected
economic and political freedom as well as with more local autonomy were historically from the
11th to the 19th century significantly more successful in attracting and producing creative
talents (Serafinelli & Tabellini, 2022).

Focussing on a related aspect of political regimes, political decentralization vs. political
centralization, Taylor (2007) finds no evidence for an association between it and technological
innovation. Considering the used control variables, his analysis showed that military spending
could be positively associated with innovation. Additionally, he found no significant correlation
of democracy as a control variable on technological innovations (Taylor, 2007). The analysis
of Rodriguez-Pose and Di Cataldo (2015) however provided again evidence for a strong
association between governmental quality (corruption, rule of law, law effectiveness, and
government accountability) and the number of patents in regions of the European Union. While
governmental quality is undeniably not to be equated with a democracy index, their examined
quality components (especially corruption and governmental accountability) are nevertheless
also present in the V-Dem methodology. In a similar vein, Tebaldi & Elmslie (2013) showed
that institutional quality, measured with the rule of law, risk of expropriation, and using an
average institutional index, is significantly positively correlated with the countries’ patent
counts in their cross-country regression analysis.

2.2.2 Democracy and economic growth

Innovations could be an important channel through which democratisation processes and
democracies in general exhibit their influence on economic growth (Acemoglu et al., 2019;
Ghardallou & Sridi, 2020; Silve & Plekhanov, 2015). Thus, it is fruitful to examine the vast
literature on the association of political regimes and economic growth as well.

Most early studies found no effect of democracy on growth, whereas a number of more recent
empirical investigations observed a positive impact of democratisations on economic growth.
For Tavares and Wacziarg (2001) there exists an overall negative impact as democracy would
hinder growth by reducing the rate of physical capital accumulation and by increasing
government consumption. However, according to the analysis of Acemoglu et al. (2019),
democratisations increase GDP per capita by about 20% in the following 25 years across
different development levels of the examined countries, and most likely due to greater
investments in health, education, and capital. Papaioannou and Siourounis (2008) estimated
that democratisations are associated with an average annual growth rate that is around one
percentage point higher than for non-democratising countries, with a more expressed increase
in the long-term than during the first years of the democratic transition. The results of Rodrik
& Wacziarg (2005) demonstrate however that also countries in the first years of their
democratisation grow significantly faster than autocratic ones. Similarly, the study of Leblang
(1997) showed a significantly positive influence of democracies on growth. Other studies
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revealed, for example, that there are differences in the effect along the line of a nation’s
cognitive abilities (Salahodjaev, 2015) and of state capacity, with a significantly more
pronounced positive association of democracy and growth in weak-capacity states (Knutsen,
2013).

2.2.3 Empirical gap

Concluding, previous research on the influence of democratic regimes or democratisation on
economic growth allows us to cautiously deduce that the association is a positive one.
Innovations might be a crucial channel through which the impact of democratisations manifests
itself in the economy (Acemoglu et al., 2019; Ghardallou & Sridi, 2020). However, empirical
research on the relationship between democracy and innovation is scarce and provides
inconclusive evidence. Connecting the potential intermediary role of innovations with the
promising role of new technology, ideas, and knowledge regarding sustainable transformations,
social improvements, and cultural achievements in developed and developing countries, it is
highly necessary to offset this lack of clarity by conducting further quantitative research.
Additionally, the previous studies on the democratisation-innovation association by Gao et al.
(2017) and Wang et al. (2021) only examined aggregated panel data for most countries
worldwide or were limited to merely analyse one point in time (Yang & Liu, 2021). While
Nazarov & Obydenkova (2020) looked at former communist countries in Eastern Europe and
Bekana (2021) at sub-Saharan Africa, a panel analysis that takes into account the geographical
location of countries on a global scale is missing up to this date. Similarly, by focussing on
global trends, previous studies might not have considered the specific situation of countries in
an adequate manner. It could however be highly insightful to group countries with similar
characteristics, e.g. former colonies that were an autocracy in 1960 or the post-communist
countries of Eastern Europe and Central Asia. My analysis thus not only consists of regressions
on a global level but rather pays close attention to some geographical, economic, and historical
factors too. Extending previous studies, the following study additionally introduces different
measures of democratisation and examines the impact of transitions on three different
innovation indicators.
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3 Data

In the subsequent data section, the three innovation indicators and their sources are extensively
discussed, followed by elaborations on V-Dem as the used democracy database. The rest of this
section explains the used control variables and their sources, discusses the number of examined
countries and observations, and concludes with summary statistics of the main variables as well
as graphical figures of the development of the independent and dependent variables over the
analysed period.

3.1 Innovation Indicators

It is arguably difficult to come up with satisfying innovation indicators and associated data. For
example, R&D figures only indicate the investment intensity in innovations but do not provide
information regarding the actual outcome, whereas patent counts suggest a figure of actual
inventions but lack regarding illustrating the significance and diffusion processes of the
innovation (Smith, 2006). Another shortcoming of R&D and patents as the sole measures of
innovation is that especially the latter is biased towards technological innovations. Additionally,
patent counts might not catch innovations in countries without or with only weak property laws
as well as in industries that emphasize other types of protecting innovations (Moser, 2013).

Hence, | take a dichotomous approach to the previous studies on the examined association on
a global level by Gao et al. (2017) and Wang et al. (2021) and argue that R&D in the interplay
with patent activity and the number of scientific publications might be better equipped to depict
the impact of democratisation on innovations and the creation of knowledge and ideas than just
focusing on patents. The inclusion of scientific articles in addition to the other two indicators is
based on three main rationales. First, an academic publication is a contribution to the scientific
literature, it is in a way a knowledge innovation just as patents are a technological innovation.
Second, scientific articles cover a much wider area of the human society in comparison to
patents and thus also include innovative advancements in f. ex. the humanities. Third, even if
one would be hesitating to regard scientific advancements as innovation, their quantity in
relation to a country’s population still indicates the state’s scientific capacity to innovate
technologies. Some previous studies thus utilized scientific articles as an innovation indicator
(e.g., Taylor, 2007; Yang & Liu, 2021). There exists, additionally, a robust positive association
between education and innovation (Dakhli and De Clercq, 2004; Galor & Moav, 2002; Glaeser
et al., 2004; Toivanen & Vaananen, 2016). In a similar vein, it can be argued that for modern
development (and thus also for innovation performance) a societal emphasis on learning and
modern scientific research is needed (Lin, 1995). The three used innovation indicators have in
common that they are quantitative measures, not considering the quality or significancy of
patents, scientific publications, and R&D investments.
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Different sources were used to compile the three innovation indicators. First, patent data stems
from the World Intellectual Property Organization (WIPO, 2022a). The dataset from 1980
onwards was taken from the World Bank’s World Development Indicators (WDI) (World Bank,
2022), whereas data for earlier years was downloaded directly from WIPO’s homepage under
historical datasets - patent statistics (WIPOb, 2022). The patent indicator contains, both,
applications by residents and non-residents. Second, for R&D data before 1996 the 1999
UNESCO Statistical Yearbook was used (UNESCO, 1999), for years afterwards the
UNESCO’s institute for statistics database (UNESCO, 2021). Third, data regarding the number
of scientific publications per country and year was gathered by my own using Scopus (2022).
The abstract and citation database contains more than 74 million articles for the period between
1960 to 2019, though not all articles are matched with a country: e.g., there were 656,889
document results for 1980 and there was no country affiliation available for 253,370 documents.
The search results include scientific articles, conference papers, book chapters, etc. The search
term PUBYEAR IS YEAR(year) was used and the results provided subsequently information
about the affiliated countries of all authors for that particular year. Given an article was co-
authored by a scholar from a US university and one from a French research institute, Scopus
counts the country for both. If the article was published by two researchers from two different
universities in the same country, the country of affiliation is only counted once. The double-
counting is not an issue for the purpose of the analysis, it simply follows the understanding that
scientific inputs from both countries were needed in order to create the scientific advancement.

As the availability of data for the three innovation indicators is differing, the length of the
studied period varies between 39 to 60 years. Table 1 provides a brief overview of the examined
years for each of the three indicators:

Table 1 Number of years examined for the three innovation indicators.

Number of years examined for the three innovation indicators
Innovation indicator Years (t) examined in the estimations
(start and end year in brackets)
Patents 60 (1960-2019)
R&D 39 (1980-2018)
Academic Publications 60 (1960-2019)

Lastly, the number of patents and scientific publications are included in the analysis in relation

to a country’s total population for each year. Population data stems from the WDI (World Bank,
2022).

3.2 Democracy Data

For data on institutional developments, democratisation processes and the general distinction
between democracies and non-democracies, | utilized the Varieties of Democracy (V-Dem)
database in its 12th version for the analysis (Coppedge et al., 2022a). The dataset contains five
democracy indices with 87 subcomponents and 470 democracy indicators in total, which
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measure democratisation from 1789-2021 for all countries worldwide on an annual basis. Thus,
V-Dem data is also available for years when a country was f. ex. a colony. The data is derived
from survey interviews with more than 3,700 country-experts from the field and is freely
accessible online. V-Dem is generally considered the most developed and encompassing dataset
for democracy measurement (Boese, 2019). The indices in combination with the detailed
indicators allow for a reasonable and consistent definition of democracy and other regime types
as well as to identify and measure democratisation processes via the creation of proxy-variables.

V-Dem differentiates between seven core principles of democracy, of which five are expressed
in the V-Dem’s democracy indices with values ranging from low to high (0-1):

e celectoral democracy index, forming a fundamental principle as periodic and free
elections are undeniably needed to define a political regime as a democracy;

e liberal democracy index, capturing to which degree individual and minority rights are
protected through civil liberties, rule of law, and effective checks and balances;

e participatory democracy index, embodying the possibilities for citizens to participate in
the political processes, be it via elections or other direct and indirect forms and
mechanisms;

e deliberative democracy index, measuring the degree to which political decision-making
processes are part of a respectful dialogue and informed by objective perspectives;

e egalitarian democracy index, capturing the egalitarian possibilities of citizens due to
material and immaterial equality to be de jure and de facto able to participate in the
democratic processes (Coppedge et al., 2022b).

The majoritarian principle, which emphasizes that policies should follow the will of the
majority of the people, and the consensual principle, which highlights that minority opinions
should also be represented, are considered to be not measurable in a comprehensive and precise
index (Coppedge et al., 2022b). The value for each of the five democracy indices is derived by
aggregation from the lower and more detailed levels of the V-Dem subcomponents and
democracy indicators (Coppedge et al., 2022b). However, | overarchingly draw for the analysis
on the Regimes of the World (RoW) measures, which are the result of a certain aggregation of
V-Dem indices, subcomponents and indicators (Coppedge et al., 2022c; Luhrmann,
Tannenberg & Lindberg, 2018). RoW aims to capture different types of political regimes
according to the competitiveness of political power access and liberal democracy principles. It
comes in its standard form with four distinct regime types (closed autocracy, electoral
autocracy, electoral democracy, and liberal democracy) and in its enhanced form to capture
ambiguous cases with ten different regime types. The four types in the standard form are in
short defined as follows in table 2 (Coppedge et al., 2022c; Lihrmann, Tannenberg & Lindberg,
2018):
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Table 2 RoW: The Four Regime Types according to V-Dem (Coppedge et al., 2022c; Lihrmann,
Tannenberg & Lindberg, 2018).

RoW: The Four Regime Types
Number Type Short Definition
0 Closed autocracy No multiparty elections.
1 Electoral autocracy Multiparty elections are only de-jure as they are not
free and fair.
2 Electoral democracy De-facto multiparty elections but some of the liberal
democracy principles are constrained.
3 Liberal democracy De-facto multiparty elections and fulfilment of the
liberal democracy principles.

3.3 Control Variables

In addition to the political regime of a country as the independent variable a set of control
variables is used in order to control for other factors that could potentially influence the
development of the number of innovations in the examined countries. These control variables
stem from the WDI database (World Bank, 2022) and include: GDP per capita; the urbanization
rate; education, i.e. the percentage of children in primary school age that are enrolled in primary
or secondary school; trade (sum of exports and imports of goods and services) in % of GDP;
military expenditure in % of GDP to control for the findings of Taylor (2007) as discussed in
the analysis of previous literature; infant mortality rate per 1,000 live births; and the total
population of a country. The used control variables follow predominantly comparable
examinations of the influence of democratisations on economic outcomes as discussed in the
literature section. In addition, | utilized the continent of a country, its region (15 different
categories, but only selected ones with sufficient observations were analysed), and recent
colonial legacy (defined as becoming independent from 1945 onwards) for detailed analyses.
The focus on recent colonial legacy as demarcating from colonial legacy in general stems from
the discussion of state antiquity of the NIE literature. There is reason to assume that the impact
of democratisation on innovation could differ between f. ex. sub-Saharan African countries that
only gained their independence 20 years before their democratic transition and South American
countries that had already been independent for 150 years.

3.4 Countries and Observations

The number of countries in the pool was determined, on the one hand, by data availability in
the WDI (World Bank, 2022), which f. ex. excludes Taiwan or the German Democratic
Republic. On the other hand, a crucial factor was that the respective countries were assessed by
V-Dem. The latter concern especially applies to questions regarding for how many years some
countries became part of the analysis. For instance, V-Dem coded the democratisation indices
and the regime status for Czech Republic and Serbia for the whole period, assuming a continuity
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of Czechoslovakia and Yugoslavia, whereas this data was for Slovakia and Slovenia only
available from 1993 and 1989 onwards respectively. This is however not an issue as patent and
WDI data is for these countries also only available from their independence onwards. At the
same time, data for African countries, even when they gained independence only later, was
available for the total period, justifying their inclusion from 1960 onwards. Germany, Vietnam,
and Yemen were special cases as the size of the countries increased considerably after (re-
)unification. Due to the fact that the World Bank (2022) assumes a united country for the whole
period in their WDI (even though there existed two different regime types according to V-Dem),
these countries were only included from their year of reunification onwards. As an additional
criterion, | dropped countries that had less than 500,000 inhabitants in 2019 in order to not have
a large number of small countries in the analysis, which might have considerably influenced
the results.

3.5 Summary Statistics

The summary statistics in table 3 for the main variables of interest below signifies that after
these preliminary considerations the number of countries in the pool totalled 168. It is evident
that R&D data is only available for a considerably low number of observations (2,385) as data
availability starts from 1980 onwards, whereas data for patents and scientific articles is
available for 9,304 observations.

Table 3 Summary Statistics of the Main Variables.
The respective sources can be found in the data description. Dummy 1 indicates that a variable is a
dummy variable.

Summary Statistics of the Main Variables
Variable Observations | Mean Std. dev. Min Max Dummy
Country 9,315 82.97 48.47 1 168 0
Year 9,315 1990.68 17.27 | 1960 2019 0
Regime type 9,313 1.23 1.09 0 3 0
Democracy 9,314 37 48 1
Democratisation 9,315 23 42 1
Sustained 9,315 22 42 1
Democratisation
Successful 9,315 A7 37 1
Democratisation
Patents per one 9,304 146.59 481.77 0 8634.10 0
mil. population
Scient. Articles 9,304 260.94 657.18 0 5977.16 0
per one mil.
population
R&D 2,385 97 .92 0 4.94 0
Colony 9,315 .50 .50 1
Post-communist 9,315 A1 31 1
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Figure 1 illustrates the development of the share of the two bipolar regime types of democracy
and autocracy for the countries in the dataset from 1960-2019. Autocracies dominated
unequivocally in the first three decades. The share of democratic countries slowly grew until
1990 from 20% to 30%, before the 1990s and early 2000s saw an accelerating growth of
democracies worldwide with democracy becoming the dominant regime type around the turn
of the millennium. Autocracies in the dataset however overtook democracies again in 2019,
signifying the increased pressure on democracy on a global scale in recent years. Furthermore,
figure 2 below provides information about the number of democratisations by type for each
decade. Please refer to the variable section under methodology for a detailed explanation of the
democratisation variables. Lastly, figure 3 groups the 168 countries in the panel according to
how many years of the examined period they were a democracy. Almost 57 countries were an
autocracy throughout the period, whereas 28 were a democracy for at least 51 years. A big bulk
of countries, 47, had a democratic regime type between 11-30 years.
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Figure 1 Development of the Share of Regime Types.
The underlying bipolar measure of the regime type is in details explained in the methodology.
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Figure 2 Democratisations per Decade.

The underlying definitions of the three distinct democratisations are in details explained in the
methodology.
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Figure 3 Number of countries grouped according to their years as a democracy (1960-2019).
The underlying definition of democracy is in details explained in the methodology.

Lastly, figures 4, 5, and 6 depict the development of the three innovation indicators throughout
the course of the examined period. The average number of patents oscillated substantially
between roughly 100 to 180 from 1960-2019, though since the new millennium only between
145 to 170. The average number of scientific articles per one million population was constantly
increasing throughout the period, and specifically since the start of the new millennium it
roughly tripled. The average R&D expenditures were fluctuating considerably until 1996 when
the availability of the respective statistics improved. Due to the outlier for R&D in 2019 as a
result of many missing observations, the analysis covers 1980-2018.
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Figure 4 Patents per one mil. inhabitants: yearly average.
See text for the sources of the data.
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Scientific articles per one mil. inhabitants:
yearly average
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Figure 5 Scientific articles per one mil. inhabitants: yearly average.
See text for the sources of the data.
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Figure 6 Average R&D/GDP per year.
See text for the sources of the data.
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4 Methodology

The following methodology section consists of a brief explanation of the general
methodological approach, an overview about the main variables, including a detailed
explanation how the democratisation dummies were created, and finally of a description and
discussion of the econometrical model.

4.1 The Approach

The methodological approach of this thesis was to examine empirically using panel regression
analysis the impact of democratisation on innovation. The timeframe of the study depended
largely on the availability of innovation data as well as of data for the control variables, and
thus differed for different models. Generally, 1 examined the period from 1960 to 2019 as the
most recent year, right before the outbreak of the Covid-19 pandemic. There were two main
reasons for 1960 as a starting date. First, data availability would have decreased considerably
when going further back in time. Second, the early 1960s mark the years when a significant
number of mainly African countries gained independence, which can be regarded as a
somewhat natural experiment. The same condition applies to the number of countries in the
pool, which varied due to data availability between different models.

Hereby, also democracy developments matter as it is crucial to have a number of stable
democracies throughout the examined period in the dataset as well as countries that experienced
radical changes in their political structure: i.e., when there was a transformation from autocracy
to democracy or vice versa. The period from 1960 to 2019 is indeed not facing difficulties in
providing a substantial number of countries which changed their regime type at least once or
even more frequently during the examined timeframe. In fact, a total of 105 countries changed
their regime type from an autocracy to a democracy at least once for a short period between
1960-2019, 81 countries democratised for at least 5 years in a row, and 58 countries remained
after the democratisation a democracy until 2019. Appendix A provides more details regarding
countries that were a democracy for the whole period and countries that democratised during
the examined period.

4.2 Main Variables

As illustrated in the data section, the independent variables stem from the V-Dem
democratisation database. The dependent variables consist of three different innovation
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indicators, including a country’s population ratio to patent counts and to academic publications
as well as R&D expenditures in relation to a country’s GDP.

The approach further takes the form of an event study analysis similarly to the methodological
approach by Bengtsson et al. (2020). | intended to catch transformations of the political
landscape of the particular countries (e.g. developments from an autocratic regime to a
democratic one) and include these independent variables finally as dummy variables. For the
purpose of this study, a country democratised when it changed according to V-Dem’s RoW
classification (Coppedge et al., 2022c; Lihrmann, Tannenberg & Lindberg, 2018) from a closed
or electoral autocracy to an electoral or liberal democracy (democratisation).

Another issue to consider from the theory section is that there might be a considerable
difference in the effect between democratisations that are only partially successful or are
reversed already within the first few years and democratisations that are sustained (Huntington,
2006; Lacroix, Méon & Sekkat, 2021; Papaioannou & Siourounis, 2008; Schmitter & Karl,
1991). For Papaioannou and Siourounis (2008) a democratic transition is sustained if it lasts at
least for five years without becoming a closed or electoral autocracy again. Consequently, a
dummy variable for sustained democratisations (>=5 years) is created (sustained
democratisation) as well as a dummy variable, which comprises sustained democratisations
that were not reversed again until 2019 (successful democratisation). The following figure 7
demonstrates how the three democratisation dummy variables were constructed, whereby zero
essentially equals no democratic transition as defined above and one denotes a democratic
transition:

Democratisation Dummies: Framework

Democratisation 0 0 1 1 p O 0 0 0
Sustained

. 0 0 1 1 1 1 1 0
Democratisation f

Successful
0 0 1 1 1 1 1 1

Democratisation
Year -2 1 1 2 3 4 5 / 6 _

Figure 7 Democratisation Dummies: Framework.
See text for their definition.

The usage of a binary democracy indicator is best suited for the analysis as it allows to apply
the difference-in-differences method and to have an unambiguous measure of transitions to
democracy. It should, nevertheless, be considered that such a definition ignores that
democratisation is not necessarily a clear-cut process and that there exist ambiguous cases
between a democracy and an autocracy. The sustained democratisation and the successful
democratisation variables are thus essential as it is highly unlikely that a country sustains a
democratisation for years being located just above the democracy threshold.

Other variables created using the RoW classification are autocracy1960, providing information
about which countries were an autocracy in 1960 or were part of a country that was an autocracy
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in 1960, democracy2019, which denotes democratic countries in 2019, and democracyperiod,
recording countries that were a democracy during the whole period.

4.3 Method and Model

Regarding the econometric methodology, | applied the difference-in-differences method to
investigate the potential association between democratisations and innovation. This method was
also employed for comparable investigations by f. ex. Acemoglu et al. (2019) and Papaioannou
and Siourounis (2008) to examine the impact of democratisations on economic growth, by
Lacroix, Méon & Sekkat (2021) to study the effect of democratic transitions on foreign direct
investment (FDI) inflows, and by one of the previous studies on the democracy-innovation
relationship (Gao et al. 2017). The difference-in-differences method fits well to the research
objectives as it uses a panel of countries and allows to define one group of countries as the
treatment group (i.e. democratising countries) and the other group of countries without
treatment as the control group (i.e. autocracies or non-democratising countries). In this way the
method is f. ex. an ideal approach to estimate the effect of democratisation on innovation in
previously autocratic countries in comparison with countries that remained an autocracy.
Furthermore, the model takes time-invariant characteristics, such as geography, colonisation,
resources, etc., of the examined countries into account as well as unobserved characteristics at
an aggregate level.

Following Papaioannou & Siourounis (2008) as well as Lacroix, Méon & Sekkat (2021), the
difference-in-differences model is for this analysis specified with the following equation:

liy = pliy + aD;, + 6X’i,t + 0, +n; + Eie

Hereby I; . refers to a measure of innovation in Country i and Year t, D; , is a dummy variable
that captures by taking the value one whether a country is democratising, X'; , denotes a set of
control variables, @, is a year fixed effect, n; is a country fixed effect, ¢;, is the error term,
p,and a are coefficients, and § denotes a vector of coefficients. Standard ordinary least squares
estimators are used to estimate the regression.

The inclusion of country and year fixed effects allows the coefficient a to capture the within
effect of democratisations on the used innovation indicators. Furthermore, | run the model
several times using different variables for I; . (patents, R&D, academic publications) to examine
whether the association between democracy as well as democratisations and innovation varies
for different innovation indicators.

Similarly and following the example of Lacroix, Méon & Sekkat (2021) and Papaioannou &
Siourounis (2008), | estimate the model with three differing definitions of democratisation:
democratisation, sustained democratisation (>=5 years), and successful democratisation. These
additions allow me to examine whether there exists a potential difference in the effect on
innovations between democratisations per se that might be reversed after some years and
consolidated transitions from an autocratic to a democratic regime type.
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Furthermore, logarithmic values for the dependent variables are applied in the estimations. In
order to apply the logarithm for observations with zero patents or scientific articles, these values
were beforehand substituted by the value 0.01. The following equation illustrates these changes:

Inl;p =npliy +aD; + 86X ¢ + @ +1; + &

Difference-in-differences models come along with some important obstacles, which can
however partially be offset. First, resulting from positive residual autocorrelation the method
leads to inconsistent standard errors (Bertrand, Duflo & Mullainathan, 2004). This issue can be
solved by applying adjusted standard errors based on White’s procedure and by allowing
autocorrelation in the error term (Lacroix, Méon & Sekkat, 2021; Papaioannou & Siourounis,
2008). Thus, heteroscedasticity and autocorrelation are clustered on a country-level. Second,
due to the considerable length of the study with the examined number of years varying between
39 to 60 years, the probability for a potential Nickell bias is negligible. Third, the method
demands that the parallel trend assumption is valid, i.e. trends in outcomes would have been
the same without treatment (democratisation). The following figures 8 and 9 depict the time-
demeaned growth rate (country innovation growth rate minus the average growth rate of that
year for all autocratic countries) of scientific articles and patents per capita (using logarithmic
values) in the 10 years before and after a transition to democracy that was never reversed until
2019. The common trend assumption is only roughly met, but as the sample includes a big
number of countries and years, it is possible to relax this assumption by introducing country-
specific trends n;.

Years around a democratisation: Patent per
capita growth (In)
06

65

04

03

0.2

0:1

10

-0:1
Years around the democratisation

Patent,p.c. growth (yearly demeaned)

Figure 8 Years around a democratisation: Patents per capita growth (In).
The figure depicts the time-demeaned growth rate for democratising countries (country innovation
growth rate minus the average growth rate of that year for all autocratic countries).
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Years around a democratisation: Scientific articles
growth (In)

=
[=]

10

Years around the democratisation

Sc. Art. p.c. growth (yearly demeaned)

Figure 9 Years around a democratisation: Scientific articles growth (In).
The figure depicts the time-demeaned growth rate for democratising countries (country innovation
growth rate minus the average growth rate of that year for all autocratic countries).

Fourth, the method requires that democratic transitions are exogeneous in order to produce
unbiased estimates. This requirement is arguably difficult to meet. Scientific insights point to
the unpredictability of democratic transitions (Kuran, 1991) and to random mistakes by
autocratic rulers (Treisman, 2020). Nevertheless, there exist also well-grounded arguments in
favour of a certain kind of situation that increases the likelihood of a democratic revolution and
that is partially determined by economic factors. For example, Acemoglu, Johnson & Robinson
(2004) outline rare windows of opportunities for a thorough institutional change due to a
condition in which f. ex. economic changes shift the economic and political power equilibria.
North, Wallis & Weingast (2006) similarly argue that a number of factors, such as impersonal
exchange among elites (i.e. transactions without knowing the other person), perpetual forms of
organizations (i.e. organizations that survive beyond the lifetime of its member), and political
control of the military, have to collude for the possibility of a sustained democratic (and
economic) transition. Olson (1993) already earlier claimed that a democratisation requires
either some sort of outside influence, i.e. democracy imposed by the winner of a military
conflict on the losing country, or a situation in which a historical accident leaves a balance of
power between different people or groups. Democratisations further often follow patterns of
waves, both spatially and periodically (Huntington, 1991). Hence, while democratic transitions
might not be predictable, they still do not happen completely randomly. An additional aspect
regarding exogeneity is reverse causality, but for the examined association there is no real
reason to assume that innovation would cause democratisations. Causality is still difficult to
establish, considering that the effect of democratisation on innovation could run through a wide
variety of intermediary variables or that there could be an omitted variable bias. Rather than
downright proof of a causal effect, the results below shall thus be considered as an indication
of a likely influence of democracy on innovation.
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5 Empirical Analysis

In the following section, | will first provide an overview of the baseline results on a global level,
on a regional levels, and for countries grouped according to important historical developments.
Additionally, a robustness check and a sensitivity analysis demonstrate the appropriateness of
the used models and democratisation measures and provide further insights into the association
between democratisation and innovation. Subsequently the findings are summarized,
extensively discussed, and evaluated with regards to the theory and previous literature.

5.1 Baseline Results

Table 4 displays the baseline results for the models run on a global level. The results in
estimation (1) are estimated without control variables, which are included in the estimations
presented in estimation (2) and in all other estimations that follow. The control group existed
of all countries that did not democratised according to the respective democratisation measures.
The p-values for all estimations can be found summarized in appendix B.

Table 4 Baseline results on a global level.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1.

In estimation (2) the following control variables were included: urbanization rate, school, trade,
military, infant mortality, GDP per capita, population (see data’ section for their sources and
appendix C for their baseline results).

(1) Baseline results (without control variables)

1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;. 54* 13 -16 | .53* A1 | -22* | 65 .04 | -.38*
(30) | ((14) | (12) | (.32) | (15) | (.12) | (112) | (.20) | (.12)
Observations | 9,304 | 9,304 | 2,383 | 9,304 | 9,304 | 2,383 | 9,304 | 9,304 | 2,383

Countries 168 168 140 168 168 140 168 168 140
(2) Baseline results with control variables
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;; 46 .05 -.03 52 .07 -09 | .78 | -00 | -.10
(29) | (11) | (12) | (.31) | (112) | (12) | (.41) | (.18) | (.18)
Observations | 3,217 | 3,217 | 1,542 | 3,217 | 3,217 | 1,542 | 3,217 | 3,217 | 1,542

Countries 149 149 125 149 149 125 149 149 125
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These first estimates indicate that there is no significant association between the three
democratisation measures on the one hand and scientific articles on the other. The coefficients
for this innovation indicator are marginally positive and even turn slightly negative for
successful democratisation using control variables. The results however show an effect of
democratisations on the number of patents, which is significant at the 10% level for three of the
six models that used patents as the innovation indicator. The coefficient is constantly positive
and is ranging from 0.46 for democratisations with controls to 0.78 for successful
democratisations with controls. This suggests that the within-effect of successful
democratisations equals on average an increase in patent activity of 0.78 percentage points of a
country’s population in the long-term. In estimation (2) the coefficients for this association
increase as expected and become significant for successful democratic transitions (p-value:
0.060). The results furthermore suggest a significant negative association (10% level) of
sustained and successful democratisations with R&D in the absence of control variables.
Generally, the estimations indicate a negative impact of democratisations on R&D, though the
coefficients are only marginally negative when control variables are included. The findings for
R&D should however be seen cautiously as the number of observations, and the examined
timeframe was significantly lower than for the other two variables. Lastly, the control variables
do not have a significant effect on the tested associations and their respective coefficients. Their
inclusion reduces the number of observations for patents and scientific articles from 9,304 to
3,217 and for R&D from 2,383 to 1,542.

In line with comparable studies that examined the impact of democratisation on an economic
outcome (e.g. Acemoglu et al., 2019; Lacroix, Méon & Sekkat, 2021; Papaioannou &
Siourounis, 2008), | estimated further two models with two different lags of the dependent
variables in order to analyse the level of persistence in the innovation indicators. The baseline
results of these two estimations (3) and (4) are summarized in appendix D. Compared to a lag
of 5 years for the innovation indicators, a lag of 10 years leads to considerably more pronounced
coefficients for patents, and generally speaking to more negative coefficients for scientific
articles and R&D. This indicates that values of the dependent variables in a given year can
partially be explained by past values of the variable.

5.2 Spatial and Historical Analysis

The discussion in the theory and previous literature sections demonstrated that the impact of
democratisation on innovation might be subject to spatial disparities and historical factors.
Thus, | estimated focussed models for different regions as well as for countries that shared
specific historical experiences, i.e. Eastern European and Central Asian countries that abolished
communism after the Cold War and former colonies that became independent in the years after
WW?2.
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5.2.1 Regions and Continents

Table 5 presents the results of estimations for selected regions with a sufficiently high number
of countries, observations, and democratic transitions. Regarding Europe, there are two
considerable differences to the global results. On the one hand, the impact of democratisations
and sustained democratisations on patents in Europe is twice as strong as worldwide, and both
associations are significant (with p-values of 0.039 and 0.055 respectively). On the other hand,
the coefficient for the effect of successful democratic transitions on patents turns negative.

The estimations for Latin America and the Caribbean as well as sub-Saharan Africa reveal that
democratic transitions tend to have a positive impact on innovation in these two world regions.
Once more the association is most pronounced for patents: in sub-Saharan Africa
democratisations are associated with a 0.52 percentage point increase in patent activity (p-
value: 0.095) and sustained democratisations with a 0.83% increase (p-value: 0.021) in relation
to the population, though the coefficient for successful democratisations is with 0.20
comparatively low. In Latin America and the Caribbean, the pattern resembles more the
expected form with a significant association of 1.68 of successful democratisations and patents
at a 10% significance level.

For the Middle East and North Africa (MENA) and East- and South-East Asia the estimations
deviate considerably from the other regions and from the global level. In the MENA, all three
measures of democratisation are significantly negatively associated with patents on a 10%
significance level, and the coefficients are pronounced with -1.49 for democratisations and
sustained democratisations and -2.76 for successful democratisations. However, in this region
all three democratic transitions measures have a significant positive impact on scientific
articles. In East- and South-East Asia only successful democratisations are associated with an
increase in patent activity. In contrast, democratisations and sustained democratisations in this
region have a positive impact on R&D that is significant at a 5% level. For successful
democratisations the coefficient remains positive but insignificant.

Table 5 Baseline Results Regions.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1.) Model 3.3 in estimation (7), signified with +, could not be
estimated due to a lack of observations.

(5) Europe
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;, 90** 07 -12 | 1.13* 09 -.24 -.09 18 15

(42) | (09) | (12) | (57) | (11) | (18) | (57) | (18) | (.15)
Observations | 984 | 984 | 750 | 984 | 984 | 750 | 984 | 984 | 750
Countries | 38 | 38 | 38 | 38 | 38 | 38 | 38 | 38 | 38

(6) MENA
11 | 12 [ 13 ] 210 ] 22 [ 23 ] 31 ] 32 ] 33
D;, 1.49% | 27 | -05 |-1.49*%| 27* | -05 |-2.76% | 49* | -17

85 | (15) | (13) | (85) | (15) | (13) | @an) | (27) | (12)
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Observations | 498 498 202 498 498 202 498 498 202
Countries 21 21 18 21 21 18 21 21 18
(7) Sub-Saharan Africa
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;. 52* .26 44 | 83** .30 .04 .20 13 +
(.30) | (.23) | (.29) | (.35) | (.24) | (.33) | (44) | (.51
Observations | 704 704 98 704 704 98 704 704
Countries 41 41 26 41 41 26 41 41
(8) Latin America and the Caribbean
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;, 44 11 .01 37 .09 .01 1.68* | -.05 -15
(.68) | (.10) | (.30) | (.70) | (.10) | (.30) | (.92) | (.22) | (.37)
Observations | 488 488 225 488 488 225 488 488 225
Countries 20 20 19 20 20 19 20 20 19
(9) East- and South-East Asia
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;. -.68 10 37** | -.68 10 | 37** .55 .06 23
(1.01) | ((11) | (14) | (2.01) | (11) | (.14) | (L.13) | (.23) | (.18)
Observations | 280 280 136 280 280 136 280 280 136
Countries 14 14 13 14 14 13 14 14 13

5.2.2 Post-communist Countries

Table 6 shows the estimations for post-communist countries in Eastern Europe and Central
Asia. Like on the global level, the coefficients for the estimations using patents as a dependent
variable are throughout positive, but only very pronounced for democratisations and sustained
democratisations (for the latter at a 10% significance level). Additionally, for this group of
countries all three measures of democratisations are negatively associated with R&D activity,
with the relationship being significant for sustained and successful democratisations (p-values:
0.014 and 0.041). It is however to note that these countries are difficult to measure due to a lack
of pre-treatment data on the level of the later independent countries. Additionally, the period of
their democratic transitions resembles the period of the abolishment of communism and the
change to market economies. | thus estimate later a robustness check for global results by
excluding these countries.
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Table 6 Baseline Results for post-communist countries.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1. Post-communist countries are here restricted to Eastern
Europe and Central Asia.

(10) Post-communist countries
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;, 92 20 -17 | 1.16* | .30 | -.34**| .16 .06 -
(59) | ((15) | (.11) | (.66) | (.19) | (.13) | (2.00) | (.22) | .27**
(13)
Observations | 449 449 400 449 449 400 449 449 400
Countries 26 26 26 26 26 26 26 26 26

5.2.3 Recent Colonial Legacy

In the group of countries with a recent colonial legacy the coefficients of the estimated
associations are generally low and never significant as signified by estimation (11) in table 7.
The impact of all three measures of democratisation on patents is considerably lower for this
group of countries than on a global level, whereas the strength of the coefficients for the other
two innovation indicators is comparable (3.3 signifies a more negative effect on R&D though).

Table 7 Baseline Results for recent colonial legacy.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1. Countries considered as having a recent colonial legacy are
those that became independent of the colonial empires in the post-WW2 period.

(11) Recent colonial legacy
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;. 18 .03 14 31 .07 -.03 13 .03 -.28
(26) | (.19) | (15) | (.28) | (.20) | (.14) | (.39) | (.37) | (.18)
Observations | 1,299 | 1,299 | 267 | 1,299 | 1,299 | 267 | 1,299 | 1,299 | 267
Countries 68 68 48 68 68 48 68 68 48

5.3 Robustness Checks and Sensitivity Analysis

In the following, | will present and briefly discuss the results of various robustness checks and
a sensitivity analysis conducted. First, post-communist countries were excluded as they
democratised at the same time as their economic systems underwent rapid transformation. The
results of estimation (12) in table 8 compared with those of estimation (2) above suggest that
the exclusion of these countries is not having a significant effect on the estimations. The

31



respective coefficients only change slightly, and their signs remain constant (1.3 is an
exception: -0.03 before compared to 0.02 here).

Table 8 Robustness check 1: exclusion of post-communist countries.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1. Post-communist countries are here restricted to Eastern
Europe and Central Asia.

(12) Robustness check 1: exclusion of post-communist countries

1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

D;, 43 .04 .02 49 .05 -.04 83* | -01 | -11

(33) | ((12) | (.114) | (.34) | (\13) | (\14) | (43) | (.19) | (.20)

Observations | 2,768 | 2,768 | 1,142 | 2,768 | 2,768 | 1,142 | 2,768 | 2,768 | 1,142
Countries 123 123 99 123 123 99 123 123 99

Second, the robustness check in table 9 shows estimates without including countries that were
a democracy for the whole period in the control group, i.e. the control group only exists of
autocratic countries. Similar to the first robustness check, the coefficients and their signs remain
largely analogous to the results of estimation (2). The coefficients for all estimations decrease
however marginally and the signs of the coefficients for the non-significant associations of
democratisations and sustained democratisations with scientific articles turn negative. Both
observations suggest that the impact of democratic transitions on innovation is slightly lower if
countries that were a democracy throughout the examined period are excluded from the
estimations. The effect is however negligible and only valid for the results on a global level as
well as for the estimations of European transitions.

Table 9 Robustness check 2: exclusion of old democracies.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1. The countries that were a democracy for the whole period are
listed in appendix A.

(13) Robustness check 2: exclusion of old democracies

1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

D 40 -.04 -.06 46 -.03 -13 13* -21 -.20

(.29) | (\10) | (.09) | (.31) | (.11) | (.10) | (41) | (.16) | (.12)

Observations | 2,553 | 2,553 | 1,092 | 2,553 | 2,553 | 1,092 | 2,553 | 2,553 | 1,092
Countries 128 128 104 128 128 104 128 128 104

Third, the control group existed so far of all countries that did not democratise according to one
of the three respective measures of democratic transitions. This might lead especially for
successful democratisations to a biased effect on innovation as they are f. ex. compared to
countries that may have also benefitted of a democratic regime type for a longer period but have
subsequently seen a change back to an autocratic regime. The estimations in the following table
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10 thus assess the impact of successful democratisations compared to countries that remained
an autocracy for the whole period between 1960-2019. Compared to the global baseline results
(estimation (2)), these estimations reveal a lower positive coefficient for patents, and a more
negative association for scientific articles and R&D. The observed lower effect signifies that
the inclusion of non-successful democratisations in the control group led to an upward bias of
the impact of successful democratisations.

Table 10 Robustness check 3: successful democratisations vs. autocracies.

The first number of the different models denotes the kind of democratisation (here 3. successful
democratisation). The second number denotes the logarithmic innovation indicator used in relation to
a country’s population/GDP (.1 patents, .2 scientific articles, .3 R&D). The value for D; . denotes the
coefficient and below in parentheses the adj. standard error is given. *** p<0.01, ** p<0.05, * p<0.1.
Only countries that were an autocracy for the whole period are included in this estimation.

(14) Robustness check 3: successful
democratisations vs. autocracies
3.1 3.2 3.3
D;; 46 -.21 -.18
(.44) (.17) (.12)
Observations | 2,020 2,020 871
Countries 100 100 80

Up to this point, all estimations of the impact of democratisation on innovation were based on
the definition of democratic transitions as discussed in the methodology section, i.e. the
transition from a closed or electoral autocracy to an electoral or liberal democracy according to
V-Dem’s RoW index. In order to test whether other measures of democratisation yield different
results, 1 experiment in the following for a sensitivity analysis with other definitions. First, I
strengthen the requirements needed to be considered a democracy by only considering the
transition to a liberal democracy according to RoW as a democratisation. The associated
dummy variables for democratisations, sustained democratisations, and successful
democratisations are created analogous to the procedures explained in the methodology section.
This step reduces the number of democratisations to 29, with 26 countries undergoing
democratic transition, 23 countries sustaining the transition for at least five years, and 15
countries that sustained their transition until 2019. As visible in appendix E a different set of
countries saw their political regime changing to a liberal democracy compared to the previous
measure.

The results of the estimations (15) in table 11 below differentiate from the previous findings
regarding three important aspects. First, the coefficients illustrating the impact of all three
respective measures of democratisation on patents increase, which is especially true for
successful democratisations. The associations are not significant though, perhaps because the
number of countries in the treatment group is significantly lower than before (and because the
impact varies more). Second, although the association is not significant, the coefficients for the
association with scientific articles are still throughout considerably pronounced. Third, while
all three measures of democratic transitions were before associated with a decrease in R&D
activity, the stronger measure of democratisation suggests a significantly positive relationship
with this innovation indicator at a 10% significance level for democratisations and sustained
democratisations and at a 1% level for successful democratisations. The estimations thus
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demonstrate an increasingly positive impact of democratic transitions on innovation the more
a country becomes democratic, i.e. there is a difference whether a country simply democratises
or whether it adopts and incorporates in addition the principles of a liberal democracy.

Table 11 Sensitivity analysis: transition to liberal democracy (1).

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1.

Countries in the treatment group of these estimations are listed in appendix E.

(15) Sensitivity analysis: transition to liberal democracy (1)

1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;; .62 .33 22* .60 34 26* | 1.22 57 | .69***
(59) | (.23) | (.13) | (.65) | (.25) | (.15) | (.91) | (.35) | (.10)
Observations | 3,217 | 3,217 | 1,540 | 3,217 | 3,217 | 1,540 | 3,217 | 3,217 | 1,540

Countries 149 149 125 149 149 125 149 149 125

Second, this finding remains true when only looking at countries that started as an autocracy
according to the previous measure of democratisation as arguably the inclusion of f. ex. the
USA, lItaly or Canada in the treatment group might influence the results of the sensitivity
analysis (note that the control group changes as well). As visible in table 12, the estimated
coefficients and their signs are comparable to the ones in table 11. An exception is that the
effect of all three measures of democratisation on scientific articles is not pronounced.

Table 12 Sensitivity analysis: transition to liberal democracy (2).

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population/GDP (.1 patents, .2 scientific articles,
.3 R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1.

Countries in the treatment group of these estimations are listed in appendix E. Countries that were a
democracy for the whole period are not included (see appendix A).

(16) Sensitivity analysis: transition to liberal democracy (2)

1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;, .67 .08 16* .65 .08 A18* | 1.62 06 | .52***
(.62) | (.(19) | (.09) | (.70) | (.21) | (.11) | (2.08) | (.35) | (.13)
Observations | 2,553 | 2,553 | 1,092 | 2,553 | 2,553 | 1,092 | 2,553 | 2,553 | 1,092

Countries 128 128 104 128 128 104 128 128 104
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5.4 Discussion

5.4.1 Democratic transitions and innovation

The findings of this study partially support the expected positive relationship between
democratic transitions and innovation. All three measures of democratisation are associated
with an increased patent activity than in the absence of the treatment (i.e. the transition to a
democracy). The effect on this innovation indicator is economically significant, estimation (2)
revealed f. ex. an impact ranging from 0.40% for democratisations and 0.46% for sustained
democratisations to 0.73% for successful democratisations on a global level, with the latter
association being robust at a 10% significance level. The positive effect on patents was also
backed up (with two prominent exceptions) by the analysis on a spatial level as well as by the
sensitivity analysis using a higher benchmark for democratic transitions. The association was
robust to various robustness checks. Thus, the findings for the effect of democratic transitions
on patents provide empirical support for the qualitative studies on this association (Lundvall &
Borras, 2005; Nelson, 1993; Ober, 2008; Popper, 2005, 2020). The estimated positive impact
of democratic transitions on patent counts is challenging the results of Gao et al. (2017), while
backing those of Wang et al. (2021). Gao et al. (2017) also applied the difference-in-differences
method and examined a comparable period. However, they used a different democracy database
and did not differentiate between different types of democratic transitions. Considering that
technological innovations could be an important channel through which democratic transitions
exhibit their influence on economic growth (Acemoglu et al., 2019; Ghardallou & Sridi, 2020;
Silve & Plekhanov, 2015), the findings support the studies that found a positive impact of
democratisations on growth (Acemoglu et al., 2019; Leblang, 1997; Papaioannou & Siourounis,
2008; Rodrik & Wacziarg, 2005).

For the other two examined innovation indicators, scientific articles and R&D expenditures, the
results are however ambiguous. On a global level, democratic transitions seem to not be
associated with changes in the number of scientific articles and to have a marginally negative
effect on R&D expenditures. Regionally, the estimations revealed a significant and positive
relationship of democratisations and R&D in East- and South-East Asia as well as a
significantly positive association between democratic transitions and scientific articles in the
MENA region. Another prominent exception is that the estimations (15) and (16) looking only
at the transition to a liberal democracy according to V-Dem’s RoW index (see below for a more
extensive discussion) revealed a significantly positive effect of democratisations on R&D
expenditures. The generally negligible, or even negative, effect on scientific articles and R&D
compared to the strong association with patents is raising a number of questions. What could
be the reasons for this observation? Which properties of the three innovation indicators could
be affected to a varying degree by democratisations?

First, both innovation indicators could be subject to data issues and measurement errors. R&D
data is only available for a short period, and even then, not consistently and uniformly. There
could be thus a substantial bias deriving from the kind of countries reporting R&D expenditures,
and from the limited number of observations in the difference-in-differences estimations.
Contrarily, data for scientific articles is similarly to patents available for the full period and for
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all countries worldwide. For this indicator, the issue could rather be found in the selection of
academic journals by Scopus, which might be biased towards a dominance of journals published
in the English language (Mongeon & Paul-Hus, 2016; Savage, 2021). Second, the disparity in
outcomes could originate from differences between the three innovation indicators and the way
how their different properties are affected by the type of political regime. As discussed in the
data section, patent counts might not catch innovations comprehensively in countries with weak
property laws (Moser, 2013) and they measure with invention outcomes something
characteristically different than R&D expenditures. Furthermore, R&D expenditures were
analysed in this thesis in relation to a country’s GDP. As democratisations are associated with
higher economic growth, and thus a rising GDP, a potential increase in R&D expenditures
might as a consequence be hidden from the analysis. Regarding scientific articles, as discussed
above Yang & Liu (2021) found a positive correlation between democracy and scientific
articles. The results of this thesis suggest that this might have been due to the dominance of
developed (democratic) countries in academia (King, 2004). Third, the sensitivity analysis
(estimations (15) and (16)) proposes that R&D might only be substantially positively affected
by the transition to a liberal democracy.

Furthermore, the findings imply that the three indicators of innovation applied all measure
something different and are thus characteristically distinct from each other. It can be concluded
that democratic transitions seem to have a measurable positive effect on patent counts and hence
technological innovation, whereas their impact on R&D expenditures and scientific articles
remains doubtful.

5.4.2 Spatial and historical factors

The analysis of different world regions and groups of countries according to some shared
historical characteristics indicated that the effect of democratic transitions on innovation is not
uniform globally but rather influenced by spatial disparities. In Latin America and the
Caribbean, the effect of, for example, a successful democratisation on patent counts is very
pronounced compared to the global level. In sub-Saharan Africa and in Europe
democratisations and sustained democratisations are significantly associated with patents, but
here the effect of successful democratisations is lower, and even negative in the case of Europe.
In the MENA region and in East- and South-East Asia all three measures of democratisations
are negatively associated with patents. However, in the former region there exists a significantly
positive effect on scientific articles, in the latter on R&D expenditures. Hence, the analysis
reveals that the geographic location of a country is a crucial variable, determining the impact
of democratisations on innovation to a considerable degree.

Sharing a common history in the form of gaining independence from colonial powers after
WW?2 has less drastic changes for the effect of democratic transitions on innovation, though the
coefficients are generally lower than on a global level. The association of post-communist
democratic transitions with innovation similarly broadly resembles the global pattern, but the
impact of successful democratisations on patents is lower and there is a significantly negative
association with R&D expenditures.
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In relation to the discussed literature, the spatial findings demonstrated that democratisations
have indeed a (partly significant) positive effect in sub-Saharan Africa, which was recently
questioned by another study (Bekana, 2021). Moreover, all three measures of democratisation
have in this region a positive association with all three innovation indicators, though the
intensity of this relationship is not always high. With regards to post-communist countries, the
analysis provides further evidence that democratic transitions in that region led to increased
technological innovation (Nazarov & Obydenkova, 2020), measured with patents counts. On a
sidenote, although this was not directly controlled for, the results support the conclusions of
Nazarov & Obydenkova (2020) that there might be an inverted U-shaped curve for post-
communist transitions. This is signified by high (and partly significant) coefficients for
democratisations and sustained democratisation with patents for this group of countries,
whereas the effect is low for successful democratisations.

What could explain the difference in outcomes of democratisations for the different regions,
and especially the effect on patents between Europe, sub-Saharan Africa, Latin America and
the Caribbean, and post-communist countries on one side and MENA and East- and South-East
Asia on the other? For East- and South-East Asia as well as MENA the reason could be the
success of many autocratic regimes in these countries, which is challenging f. ex. institutional
economics’ theories on the importance of inclusive institutions. Bardhan (2005) argues that
these countries demonstrated that it is possible for autocracies to promote the good economic
institutions needed for stable long-term economic development. Similarly, Rodrik (2008)
shows how the application of second-best institutions (i.e. not the best ones according to NIE)
can lead to favourable economic results. For example, that central banks are rarely independent
in these countries gives more freedom to the state to introduce currency undervaluation
measures, which is supportive for economic growth (Rodrik, 2008). In general, the autocratic
countries in these two regions might have been able to introduce these growth-inducive
institutions exactly because of their autocratic nature. Leftwich (1995, 401) characterizes such
developmental states as “states whose politics have concentrated sufficient power, autonomy
and capacity at the centre to shape, purse and encourage the achievement of explicit
developmental objectives [...]".

Another explanation could be that developing countries are not located at the technological
frontier; they might have more incentives to adopt foreign technologies rather than innovating
on their own. Indeed, technological development in developing countries stems from a high
degree from technology imports via licenses and from the import of capital goods (Vivarelli,
2012). Moreover, technology imports explain the vast majority of productivity growth in most
developing countries (Keller, 2004). Barriers to innovation in these countries include education,
unstable political and legal systems, financial constraints and infrastructural deficiencies,
whereas a higher degree of openness of an economy constitutes a positive driving force (Zanello
et al., 2016). Zanello et al. (2016) identify however those countries as successful cases that
increased the diffusion of innovation to strengthen local innovative capabilities. Linking this
brief discussion with the findings of this thesis suggests two crucial implications: First, a
measurable effect of democratic transitions on patent counts in these countries might not
necessarily imply subsequently a comparable effect on economic development; and second, the
differences in outcomes across world regions might be explained partially by the patterns of
knowledge and technology imports in these regions.
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5.4.3 Different measures of democratisation

As discussed in the literature section, there was reason to assume that the positive effect of
democratic transitions on innovation is more pronounced for sustained and successful
democratisations than for democratisations that may already be reversed after one or two years
(Huntington, 2006; Lacroix, Méon & Sekkat, 2021; Papaioannou & Siourounis, 2008;
Schmitter & Karl, 1991). The existence of such a pattern is supported by the findings of this
thesis as demonstrated f. ex. by the growing coefficient for patents in estimation (2).
Furthermore, the inclusion of non-successful democratisations is not having the expected
negative bias for the impact of successful democratisation as revealed by estimation (14). This
provides some evidence that just the simple fact of democratising is indeed not necessarily
associated with many improvements in the socioeconomic conditions of a country (at least not
regarding innovation) (Schmitter & Karl, 1991). It further highlights that it is crucially
important to differentiate between democratisations per se and successful democratisations.
This reasonable conclusion is further supported by the findings of the sensitivity analysis.
Countries that were an autocracy in 1960 but subsequently underwent successful democratic
transition to a liberal democracy (estimation (16)) patent considerably more and have
significantly more R&D expenditures than in the absence of such a treatment.

5.4.4 Limitations

While the findings were with some reservations rather robust, no matter on a global or regional
level or when being subject to robustness checks, they still come along with a set of limitations.
First, the applied difference-in-differences estimators assume a consistent impact over time. It
could however be that f. ex. the first years are associated with a lower effect, whereas the long-
term impact is more pronounced. Furthermore, it is difficult to reliably establish causality for
the examined association as discussed in the elaborations on the model. And the estimations
with lagged dependent variables indicated that the values of the innovation indicators can be
explained to some degree by persistence effects. Thus, the findings should be interpreted with
caution with regards to these econometrical issues. Second, the underlying dataset has some
drawbacks, such as many missing observations for R&D and for some of the control variables.
Furthermore, the lack of data especially for developing countries could have biased the results.
Third, patents and scientific articles were scrutinized in relation to their quantity, whereas a mix
of quantitative and qualitative measures might lead to different findings. Fourth, the political
regime of a country was measured with a binary democracy indicator (and for the sensitivity
analysis by using a different benchmark), which does not leave space for a grey zone in between
democracy and autocracy.

5.4.5 Future research
The results of this analysis regarding the recorded impact of democratic transitions on patents,
the absence of a measurable association with the other two innovation indicators, the spatial

disparities, and the differences along measures of democratisation could be a point of departure
for future research. There exist plenty different forms of democracies and an analysis
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differentiating between the most important ones could yield interesting results. Similarly, future
research could examine some of the properties that democratising countries that are successful
innovators have in common. Such an analysis could ultimately result in some stylized policy
implications for countries on the brink of a democratic transition. In a similar vein, case studies
examining closely how democratic transitions affect the innovation system (and especially
patents) could help in establishing a more robust causal relationship. Regarding scientific
articles and R&D, more empirical research is needed about the impact of political regime types
and democratisations as the ambiguous results of this thesis do not allow well-grounded
deductions. Considering the importance of technology imports for developing countries (Keller,
2004), a study measuring the impact of democratisation on the diffusion of innovation would
be highly relevant. And with regards to the recorded spatial differences, future research could
examine on a more detailed level the reasons for the diverging impact of democratic transitions
on patents between MENA as well as East- and South-East Asia and the rest of the world.
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6 Conclusion

The debate surrounding which type of political regimes leads to the best economic and social
outcomes has been around for millennia. Regarding the association of democracy and
democratisation with innovation empirical research has however been scarce up to this date and
found conflicting results. The main objective of the present analysis was thus to examine the
effect of democratic transitions on innovation by applying difference-in-differences estimations
on a panel of 168 countries for the period from 1960-2019.

The results suggest that democratic transitions have a positive effect on innovation, measured
with patent counts. Democratisations seem to affect national innovation systems in a way that
iIs more favourable to technological innovations. This finding is broadly in line with key
assumptions of NIE regarding economic benefits of a democratic regime type (e.g., Acemoglu,
Johnson & Robinson, 2004; Bardhan, 2005; North, Wallis & Weingast, 2006; Shirley, 2005).
Concerning the other two examined innovation indicators, scientific articles and R&D
expenditures, the estimations revealed however no measurable association. Besides potential
data and measurement issues, this could signal that only technological innovations are
significantly affected by democratisations. The spatial analysis indicated that the effect of
democratisations on innovation might vary between some world regions (and especially
between MENA as well as East-and South-East Asia and the other regions) rather than being
homogenous globally. Although there was reason to assume that spatial disparities might shape
the impact due to f. ex. the importance of state antiquity (Bardhan, 2005; Diamond, 2012), the
divergence might be instead caused by the success of many autocratic countries in MENA and
East- and South-East Asia. Furthermore, the findings offer support from an innovation
perspective for the hypothesis that the positive effect of democratic transitions is more
pronounced for sustained and successful democratisations than for democratisations that may
already be reversed after few years (Huntington, 2006; Lacroix, Méon & Sekkat, 2021;
Papaioannou & Siourounis, 2008; Schmitter & Karl, 1991). Moreover, the real benefits of
democratisations might even only appear in a subsequent evolution towards a liberal
democracy.

These insights suggest some important policy implications. In face of the grand challenges and
to spur global economic development it is recommended to promote democratisations in
autocratic countries in order to increase patenting activities in the respective economies (besides
of various other potential positive effects of democracy not measured in this analysis). It should
however be ensured that the transitions are successful and long-lasting, implying that supportive
international efforts should be increased for democratising countries in light of the global
pressures on democracy (Alizada et al., 2021; The Economist, 2021). Moreover, it would be
desirable that democratisations do not end with the plain transition from autocracy to
democracy but rather ultimately result in a liberal democracy.

40



References

Acemoglu, D., Johnson, S. & Robinson, J. (2004). Institutions as the Fundamental Cause of
Long-Run Growth, w10481, Cambridge, MA: National Bureau of Economic Research,
p.w10481, Available Online: http://www.nber.org/papers/w10481.pdf [Accessed 9
February 2022].

Acemoglu, D., Naidu, S., Restrepo, P. & Robinson, J. A. (2019). Democracy Does Cause
Growth, journal of political economy, p.54.

Alizada, N., Cole, R., Gastaldi, L., Grahn, S., Hellmeier, S., Kolvani, P., Lachapelle, J.,
Luhrmann, A., Maerz, S. F. & Pillai, S. (2021). Autocratization Turns Viral. Democracy
Report 2021.

Antonelli, C. (2009). The Economics of Innovation: From the Classical Legacies to the
Economics of Complexity, Economics of Innovation and New Technology, vol. 18, no. 7,
pp.611-646.

Aristotle, Jowett, B. & Davis, H. W. C. (2000). Politics, Courier Corporation.

Asheim, B. T. & Gertler, M. S. (2006). The Geography of Innovation: Regional Innovation
Systems, [e-book] Oxford University Press, Available Online:
http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199286805.001.0001/oxfordhb-
9780199286805-e-11 [Accessed 15 October 2021].

Bardhan, P. (2005). Institutions Matter, but Which Ones?, The Economics of Transition, vol.
13, no. 3, pp.499-532.

Bekana, D. M. (2021). Innovation and Economic Growth in Sub-Saharan Africa: Why
Institutions Matter? An Empirical Study Aross 37 Countries, Arthaniti: Journal of
Economic Theory and Practice, vol. 20, no. 2, pp.161-200.

Bengtsson, E., Rubolino, E. & Waldenstrém, D. (2020). What Determines the Capital Share
over the Long Run of History?

Bertrand, M., Duflo, E. & Mullainathan, S. (2004). How Much Should We Trust Differences-
In-Differences Estimates?*, The Quarterly Journal of Economics, vol. 119, no. 1, pp.249—
275.

Boese, V. A. (2019). How (Not) to Measure Democracy, International Area Studies Review,
vol. 22, no. 2, pp.95-127.

Boese, V. A., Alizada, N., Lundstedt, M., Morrison, K., Natsika, N., Sato, Y., Tai, H. &
Lindberg, S. I. (2022). Autocratization Changing Nature? Democracy Report 2022,
Gothenburg: Varities of Democracy Institute (V-Dem).

41



Borras, S. & Edquist, C. (2013). The Choice of Innovation Policy Instruments, Technological
Forecasting and Social Change, vol. 80, no. 8, pp.1513-1522.

Bozeman, B. & Link, A. N. (1983). Investments in Technology: Corporate Strategies &
Public Policy Alternatives, New York: Praeger.

Breunig, C., Cao, X. & Luedtke, A. (2012). Global Migration and Political Regime Type: A
Democratic Disadvantage, British Journal of Political Science, vol. 42, no. 4, pp.825-854.

Campbell, D. F. (2018). Global Quality of Democracy as Innovation Enabler: Measuring
Democracy for Success, Springer.

Campbell, D. F. J., Carayannis, E. G. & Rehman, S. S. (2015). Quadruple Helix Structures of
Quality of Democracy in Innovation Systems: The USA, OECD Countries, and EU
Member Countries in Global Comparison, Journal of the Knowledge Economy, vol. 6, no.
3, pp.467-493.

Carayannis, E. G. & Campbell, D. F. (2014). Developed Democracies versus Emerging
Autocracies: Arts, Democracy, and Innovation in Quadruple Helix Innovation Systems,
Journal of Innovation and Entrepreneurship, vol. 3, no. 1, p.12.

Chaminade, C. (2020). Innovation for What? Unpacking the Role of Innovation for Weak and
Strong Sustainability, Journal of Sustainability Research, [e-journal] vol. 2, no. 1,
Available Online: https://sustainability.hapres.com/htmlIs/JSR_1165_Detail.html
[Accessed 15 October 2021].

Cohen, W. M. (2010). Fifty Years of Empirical Studies of Innovative Activity and
Performance, in Handbook of the Economics of Innovation, Vol. 1, [e-book] Elsevier,
pp.129-213, Available Online:
https://linkinghub.elsevier.com/retrieve/pii/S016972181001004 X [Accessed 26 December
2021].

Coppedge, M., Gerring, J., Knutsen, C. H., Lindberg, S. I., Teorell, J., Alizada, N., Altman,
D., Bernhard, M., Cornell, A. & Fish, M. S. (2021). V-Dem Dataset V11. 1.

Coppedge, Michael, John Gerring, Carl Henrik Knutsen, Staffan I. Lindberg, Jan Teorell,
Nazifa Alizada, David Altman, Michael Bernhard, Agnes Cornell, M. Steven Fish, Lisa
Gastaldi, Haakon Gjerlgw, Adam Glynn, Sandra Grahn, Allen Hicken, Garry Hindle, Nina
Ilchenko, Katrin Kinzelbach, Joshua Krusell, Kyle L. Marquardt, Kelly McMann,
Valeriya Mechkova, Juraj Medzihorsky, Pamela Paxton, Daniel Pemstein, Josefine
Pernes, Oskar Ryd en, Johannes von Romer, Brigitte Seim, Rachel Sigman, Svend-Erik
Skaaning, Jeffrey Staton, Aksel Sundstrom, Eitan Tzelgov, Yi-ting Wang, Tore Wig,
Steven Wilson and Daniel Ziblatt. 2022a. ”VDem [Country—Year/Country—Date] Dataset
v12” Varieties of Democracy (V-Dem) Project. https://doi.org/10.23696/vdemds22.

Coppedge, Michael, John Gerring, Carl Henrik Knutsen, Staffan I. Lindberg, Jan Teorell,
Kyle L. Marquardt, Juraj Medzihorsky, Daniel Pemstein, Nazifa Alizada, Lisa Gastaldi,
Garry Hindle, Josefine Pernes, Johannes von Romer, Eitan Tzelgov, Yi-ting Wang, and

42


https://doi.org/10.23696/vdemds22

Steven Wilson. (2022b). ”V-Dem Methodology v12” Varieties of Democracy (V-Dem)
Project.

Coppedge, Michael, John Gerring, Carl Henrik Knutsen, Staffan I. Lindberg, Jan Teorell,
David Altman, Michael Bernhard, Agnes Cornell, M. Steven Fish, Lisa Gastaldi, Haakon
Gjerlgw, Adam Glynn, Sandra Grahn, Allen Hicken, Katrin Kinzelbach, Kyle L.
Marquardt, Kelly Mc-Mann, Valeriya Mechkova, Pamela Paxton, Daniel Pemstein,
Johannes von R"omer, Brigitte Seim, Rachel Sigman, Svend-Erik Skaaning, Jeffrey
Staton, Eitan Tzelgov, Luca Uberti, Yi-ting Wang, Tore Wig, and Daniel Ziblatt. (2022c).
”V-Dem Codebook v12” Varieties of Democracy (V-Dem) Project.

Dahl, R. A. (1983). Dilemmas of Pluralist Democracy: Autonomy vs. Control, Yale
University Press.

Dakhli, M. & De Clercq, D. (2004). Human Capital, Social Capital, and Innovation: A Multi-
Country Study, Entrepreneurship & Regional Development, vol. 16, no. 2, pp.107-128.

Diamond, J. (2012). What Makes Countries Rich or Poor?, Available Online:
https://www.nybooks.com/articles/2012/06/07/what-makes-countries-rich-or-poor/
[Accessed 26 January 2022].

Dosi, G. & Nelson, R. R. (2010). Technical Change and Industrial Dynamics as Evolutionary
Processes, in Handbook of the Economics of Innovation, Vol. 1, [e-book] Elsevier, pp.51—
127, Available Online: https://linkinghub.elsevier.com/retrieve/pii/S0169721810010038
[Accessed 15 October 2021].

Edler, J. & Fagerberg, J. (2017). Innovation Policy: What, Why, and How, Oxford Review of
Economic Policy, vol. 33, no. 1, pp.2-23.

Edler, J. (2016). The Impact of Policy Measures to Stimulate Private Demand for Innovation,
in Handbook of Innovation Policy Impact, Edward Elgar Publishing.

Elving, R. (2022). Beijing and Moscow Unite in Efforts to Redefine Democracy Itself, NPR,
6 February, Available Online: https://www.npr.org/2022/02/06/1078432575/beijing-and-
moscow-unite-in-efforts-to-redefine-democracy-itself [Accessed 25 April 2022].

Fagerberg, J. (2018). Mission (Im)Possible? The Role of Innovation (and Innovation Policy)
in Supporting Structural Change & Sustainability Transitions, 20180216, Working Papers
on Innovation Studies, Centre for Technology, Innovation and Culture, University of Oslo,
Available Online: https://ideas.repec.org/p/tik/inowpp/20180216.html [Accessed 19
October 2021].

Freeman, C. (2004). Technological Infrastructure and International Competitiveness,
Industrial and Corporate Change, vol. 13, no. 3, pp.541-569.

Galor, O. & Moav, 0. (2002). Natural Selection and the Origin of Economic Growth*, The
Quarterly Journal of Economics, vol. 117, no. 4, pp.1133-1191.

43



Gao, Y., Zang, L., Roth, A. & Wang, P. (2017). Does Democracy Cause Innovation? An
Empirical Test of the Popper Hypothesis, Research Policy, vol. 46, no. 7, pp.1272-1283.

Ghardallou, W. & Sridi, D. (2020). Democracy and Economic Growth: A Literature Review,
Journal of the Knowledge Economy, vol. 11, no. 3, pp.982-1002.

Glaeser, E. L., La Porta, R., Lopez-de-Silanes, F. & Shleifer, A. (2004). Do Institutions Cause
Growth?, Journal of Economic Growth, vol. 9, pp.271-303.

Granstrand, O. (2006). Innovation and Intellectual Property Rights, The Oxford Handbook of
Innovation, Available Online:
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199286805.001.0001/0xf
ordhb-9780199286805-e-10 [Accessed 19 April 2022].

Hall, B. H. (2006). Innovation and Diffusion, [e-book] Oxford University Press, Available
Online:
http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199286805.001.0001/oxfordhb-
9780199286805-e-17 [Accessed 26 December 2021].

Halperin, M., Siegle, J. & Weinstein, M. (2009). The Democracy Advantage: How
Democracies Promote Prosperity and Peace, Routledge.

Helms, L. (2016). Democracy and Innovation: From Institutions to Agency and Leadership,
Democratization, vol. 23, no. 3, pp.459-477.

Huntington, S. P. (1991). Democracy’s Third Wave, Journal of democracy, vol. 2, no. 2,
pp.12-34.

Huntington, S. P. (2006). Political Order in Changing Societies, Yale University Press.

Islam, M. R. (2018). Wealth Inequality, Democracy and Economic Freedom, Journal of
Comparative Economics, vol. 46, no. 4, pp.920-935.

JONES, C. I. (2002). Ch. 4: The Economics of Ideas, In: Introduction to Economic Growth.
New York: W.W. Norton

Keller, W. (2004). International Technology Diffusion, Journal of economic literature, vol.
42, no. 3, pp.752-782.

King, D. A. (2004). The Scientific Impact of Nations, Nature, vol. 430, no. 6997, pp.311-316.

Kline, S. J. & Rosenberg, N. (1986). An Overview of Innovation. The Positive Sum Strategy:
Harnessing Technology for Economic Growth, The National Academy of Science, USA,
vol. 35, p.36.

Knutsen, C. H. (2013). Democracy, State Capacity, and Economic Growth, World
Development, vol. 43, pp.1-18.

44



Kuran, T. (1991). Now out of Never: The Element of Surprise in the East European
Revolution of 1989, World Politics, vol. 44, no. 1, pp.7-48.

Kuznets, S. (1973). Modern Economic Growth: Findings and Reflections, The American
economic review, vol. 63, no. 3, pp.247-258.

Lacroix, J., Méon, P.-G. & Sekkat, K. (2021). Democratic Transitions Can Attract Foreign
Direct Investment: Effect, Trajectories, and the Role of Political Risk, Journal of
Comparative Economics, vol. 49, no. 2, pp.340-357.

Leblang, D. A. (1997). Political Democracy and Economic Growth: Pooled Cross-Sectional
and Time-Series Evidence, British Journal of Political Science, vol. 27, no. 3, pp.453—
472.

Leftwich, A. (1995). Bringing Politics Back in: Towards a Model of the Developmental State,
The journal of development studies, vol. 31, no. 3, pp.400-427.

Lehmann, E. E. & Seitz, N. (2017). Freedom and Innovation: A Country and State Level
Analysis, The Journal of Technology Transfer, vol. 42, no. 5, pp.1009-1029.

Lin, J. Y. (1995). The Needham Puzzle: Why the Industrial Revolution Did Not Originate in
China, Economic development and cultural change, vol. 43, no. 2, pp.269-292.

Link, A. N. & Siegel, D. S. (2007). Innovation, Entrepreneurship, and Technological Change,
[e-book] Oxford University Press, Available Online:
http://www.oxfordscholarship.com/view/10.1093/acprof:05s0/9780199268825.001.0001/ac
prof-9780199268825 [Accessed 19 April 2022].

Lucas Jr, R. E. (1988). On the Mechanics of Economic Development, Journal of monetary
economics, vol. 22, no. 1, pp.3-42.

Ldhrmann, A., Tannenberg, M. & Lindberg, S. I. (2018). Regimes of the World (RoW):
Opening New Avenues for the Comparative Study of Political Regimes, Politics and
Governance, vol. 6, no. 1, pp.60-77.

Lundvall, B.-A. & Borras, S. (2005). Science, Technology and Innovation Policy, The Oxford
handbook of innovation, pp.599-631.

Lundvall, B.-A. (1992). National Systems of Innovation: Towards a Theory of Innovation and
Interactive Learning.

Lundvall, B.-A., Joseph, K., Chaminade, C. & Vang, J. (2009). Handbook of Innovation
Systems and Developing Countries, [e-book] Edward Elgar Publishing, Available Online:
http://www.elgaronline.com/view/9781847206091.xml [Accessed 15 October 2021].

Malerba, F. (2006). Sectoral Systems: How and Why Innovation Differs across Sectors, [e-
book] Oxford University Press, Available Online:
http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199286805.001.0001/oxfordhb-
9780199286805-e-14 [Accessed 16 October 2021].

45



McCloskey, D. N. (2015). It Was Ideas and Ideologies, Not Interests or Institutions, Which
Changed in Northwestern Europe, 1600-1848, Journal of Evolutionary Economics, vol.
25, no. 1, pp.57-68.

Mongeon, P. & Paul-Hus, A. (2016). The Journal Coverage of Web of Science and Scopus: A
Comparative Analysis, Scientometrics, vol. 106, no. 1, pp.213-228.

Moser, P. (2005). How Do Patent Laws Influence Innovation? Evidence from Nineteenth-
Century World’s Fairs, American Economic Review, vol. 95, no. 4, pp.1214-1236.

Moser, P. (2013). Patents and Innovation: Evidence from Economic History, Journal of
Economic Perspectives, vol. 27, no. 1, pp.23-44.

Nazarov, Z. & Obydenkova, A. V. (2020). Democratization and Firm Innovation: Evidence
from European and Central Asian Post-Communist States, Post-Communist Economies,
vol. 32, no. 7, pp.833-859.

Nelson, R. R. (1993). National Innovation Systems: A Comparative Analysis, Oxford
University Press on Demand.

North, D. (1991). Institutions, Journal of Economic Perspectives, vol. 5, no. 1, pp.97-112.

North, D., Wallis, J. J. & Weingast, B. (2006). A Conceptual Framework for Interpreting
Recorded Human History, Working Paper, w12795, Cambridge, MA: National Bureau of
Economic Research, p.w12795, Available Online:
http://www.nber.org/papers/w12795.pdf [Accessed 24 February 2022].

Ober, J. (2008). Democracy and Knowledge, Princeton University Press.

Ogilvie, S. (2007). ‘Whatever Is, Is Right’? Economic Institutions in Pre-industrial Europe,
The Economic History Review, vol. 60, no. 4, pp.649-684.

Olson, M. (1993). Dictatorship, Democracy, and Development, The American Political
Science Review, vol. 87, no. 3, pp.567-576.

Page, S. E. (2008). The Difference: How the Power of Diversity Creates Better Groups,
Firms, Schools, and Societies, p.424.

Papaioannou, E. & Siourounis, G. (2008). Democratisation and Growth, The Economic
Journal, vol. 118, no. 532, pp.1520-1551.

Popper, K. (2005). The Logic of Scientific Discovery, Routledge.
Popper, K. R. (2020). The Open Society and Its Enemies, Princeton University Press.

Przeworski, A. (2006). Self-Enforcing Democracy, Oxford handbook of political economy,
pp.312-28.

46



Rode, M. & Gwartney, J. D. (2012). Does Democratization Facilitate Economic
Liberalization?, European Journal of Political Economy, vol. 28, no. 4, pp.607-619.

Rodriguez-Pose, A. & Di Cataldo, M. (2015). Quality of Government and Innovative
Performance in the Regions of Europe, Journal of Economic Geography, vol. 15, no. 4,
pp.673-706.

Rodrik, D. & Wacziarg, R. (2005). Do Democratic Transitions Produce Bad Economic
Outcomes?, American Economic Review, vol. 95, no. 2, pp.50-55.

Rodrik, D. (2008). Second-Best Institutions, American Economic Review, vol. 98, no. 2,
pp.100-104.

Romer, P. M. (1986). Increasing Returns and Long-Run Growth, Journal of political
economy, vol. 94, no. 5, pp.1002-1037.

Rosenberg, N. (1969). The Direction of Technological Change: Inducement Mechanisms and
Focusing Devices, Economic development and cultural change, vol. 18, no. 1, Part 1,
pp.1-24.

Sachs, J. D. (2003). Institutions Don’t Rule: Direct Effects of Geography on Per Capita
Income, w9490, Cambridge, MA: National Bureau of Economic Research, p.w9490,
Available Online: http://www.nber.org/papers/w9490.pdf [Accessed 9 February 2022].

Sachs, J. D. (2012). Government, Geography, and Growth: The True Drivers of Economic
Development. [Review of Why Nations Fail: The Origins of Power, Prosperity, and
Poverty, by D. ACEMOGLU & J. ROBINSON], Foreign Affairs, vol. 91, no. 5, pp.142—
150.

Sah, R. K. & Stiglitz, J. E. (1984). The Architecture of Economic Systems: Hierarchies and
Polyarchies, National Bureau of Economic Research.

Salahodjaev, R. (2015). Democracy and Economic Growth: The Role of Intelligence in
Cross-Country Regressions, Intelligence, vol. 50, pp.228-234.

Savage, M. (2021). The Return of Inequality, in The Return of Inequality, Harvard University
Press.

Saward, M. (2001). “Democratic Innovation.” In Democratic Innovation: Deliberation,
representation and association, edited by M. Saward, 3-13. London: Routledge.

Schmitter, P. C. & Karl, T. L. (1991). What Democracy Is. . . and Is Not, Journal of
Democracy, vol. 2, no. 3, pp.75-88.

Schumpeter, J. A. (1947). The Creative Response in Economic History, Joseph A.
Schumpeter, p.11.

Schumpeter, J. A. (1994). Capitalism, Socialism, and Democracy., Routledge.

47



Scopus. (2022). Document Search. [WWW Document]. URL
https://www.scopus.com/search/form.uri?display=Dbasic#basic [Accessed 10 April 2022].

Scotchmer, S. (1991). Standing on the Shoulders of Giants: Cumulative Research and the
Patent Law, Journal of Economic Perspectives, vol. 5, no. 1, pp.29-41.

Serafinelli, M. & Tabellini, G. (2022). Creativity over Time and Space, Journal of Economic
Growth, vol. 27, no. 1, pp.1-43.

Shirley, M. M. (2005). Institutions and Development, in Handbook of New Institutional
Economics, Springer, pp.611-638.

Silve, F. & Plekhanov, A. (2015). Institutions, Innovation and Growth: Cross-Country
Evidence, SSRN Electronic Journal, [e-journal], Available Online:
https://www.ssrn.com/abstract=3119688 [Accessed 18 April 2022].

Smith, K. (2006). Measuring Innovation, [e-book] Oxford University Press, Available Online:
http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199286805.001.0001/oxfordhb-
9780199286805-e-6 [Accessed 2 January 2022].

Solow, R. M. (1956). A Contribution to the Theory of Economic Growth, The quarterly
journal of economics, vol. 70, no. 1, pp.65-94.

Taalbi, J. (2017). What Drives Innovation? Evidence from Economic History, Research
Policy, vol. 46, no. 8, pp.1437-1453.

Tavares, J. & Wacziarg, R. (2001). How Democracy Affects Growth, European economic
review, vol. 45, no. 8, pp.1341-1378.

Taylor, M. Z. (2007). Political Decentralization and Technological Innovation: Testing the
Innovative Advantages of Decentralized States, Review of Policy Research, vol. 24, no. 3,
pp.231-257.

Tebaldi, E. & Elmslie, B. (2013). Does Institutional Quality Impact Innovation? Evidence
from Cross-Country Patent Grant Data, Applied Economics, vol. 45, no. 7, pp.887-900.

The Economist. (2021). Global Democracy Has a Very Bad Year, The Economist, Available
Online: https://www.economist.com/graphic-detail/2021/02/02/global-democracy-has-a-
very-bad-year [Accessed 23 December 2021].

Toivanen, O. & Vaananen, L. (2016). Education and Invention, Review of Economics and
Statistics, vol. 98, no. 2, pp.382—-396.

Treisman, D. (2020). Democracy by Mistake: How the Errors of Autocrats Trigger
Transitions to Freer Government, American Political Science Review, vol. 114, no. 3,
pp.792-810.

UNESCO. (1999). Statistical Yearbook - UNESCO - 1999. [WWW Document]. URL
https://unevoc.unesco.org/home/UNESCO+Publications/lang=en/akt=detail/qs=4425#http

48


https://www.scopus.com/search/form.uri?display=basic#basic
https://unevoc.unesco.org/home/UNESCO+Publications/lang=en/akt=detail/qs=4425#http://www.uis.unesco.org/statsen/statistics/yearbook/YBIndexNew.htm

:/lwww.uis.unesco.org/statsen/statistics/yearbook/Y BIndexNew.htm# [Accessed 13 April
2022].

UNESCO. (2021). UNESCO Institute for Statistics. [WWW Document]. URL
http://uis.unesco.org/ [Accessed 10 April 2022].

Vivarelli, M. (2012). Innovation, Employment and Skills in Advanced and Developing
Countries: A Survey of the Literature, Employment and Skills in Advanced and
Developing Countries: A Survey of the Literature.

Vollenbroek, F. A. (2002). Sustainable Development and the Challenge of Innovation,
Journal of Cleaner Production, vol. 10, no. 3, pp.215-223.

Wang, Q.-J., Feng, G.-F., Wang, H.-J. & Chang, C.-P. (2021). The Impacts of Democracy on
Innovation: Revisited Evidence, Technovation, vol. 108, p.102333.

Williamson, O. E. (2000). The New Institutional Economics: Taking Stock, Looking Ahead,
Journal of Economic Literature, vol. 38, no. 3, pp.595-613.

WIPO. (2022a). WIPO Patent Report: Statistics on Worldwide Patent Activity.

WIPO. (2022b). Intellectual Property Statistics. Historical data sets (prior to 1980): Patent
statistics. [WWW Document]. URL https://www.wipo.int/ipstats/en/#resources [Accessed
13 April 2022].

Woodruff, C. (2006). Measuring Institutions, International handbook on the economics of
corruption, vol. 1, pp.105-27.

World Bank. (2022). World Development Indicators | DataBank [WWW Document]. URL
https://databank.worldbank.org/source/world-development-indicators [Accessed 10 April
2022].

Yang, Y. & Liu, L. (2021). The Politics of Academic Innovation: A Cross-National Study of
the Effects of Regime Type on Knowledge Production, Asian Journal of Technology
Innovation, vol. 29, no. 3, pp.389-413.

Zanello, G., Fu, X., Mohnen, P. & Ventresca, M. (2016). The Creation and Diffusion of
Innovation in Developing Countries: A Systematic Literature Review, Journal of
Economic Surveys, vol. 30, no. 5, pp.884-912.

49


https://unevoc.unesco.org/home/UNESCO+Publications/lang=en/akt=detail/qs=4425#http://www.uis.unesco.org/statsen/statistics/yearbook/YBIndexNew.htm
http://uis.unesco.org/
https://www.wipo.int/ipstats/en/#resources

Appendix A

Countries that were democracies from 1960-2019

Australia
Austria
Belgium
Canada
Costa Rica
Denmark
Finland
France
Germany*
Ireland
Israel

Italy
Japan
Luxembourg
Netherlands
New Zealand
Norway
Sweden
Switzerland

United Kingdom

United States

Table 13 Democratic countries from 1960-2019.

Germany is a special case (marked with *) as one part of the later reunited Germany (the German

Democratic Republic) was an autocracy.

Democratising countries
Country Year(s) of Sustained Successful
democratisation democratisation democratisation (>=5
(>=5 years) years + never

reversed)
Albania 2005 1 0
Argentina 1964 0 0
1974 0 0
1984 1 1
Armenia 1990 1 0
Bangladesh 1992 1 0
Belarus 1991 1 0
Benin 1992 1 0
Bhutan 2009 1 1
Bolivia 1986 1 0
Bosnia and 1997 1 1

Herzegovina

Botswana 1967 1 1
Brazil 1987 1 1
Bulgaria 1991 1 1
Burkina Faso 1999 1 0
2016 0 0
Cabo Verde 1991 1 1
Chile 1990 1 1
Colombia 1991 1 1
Cote d’Ivoire 2016 0 0

50




Croatia 2000 1 1
Cyprus 1975 1 1
Czech Republic 1990 1 1
Dominican Republic 1983 0 0
1996 1 1

Ecuador 1980 1 1
El Salvador 1999 1 1
Estonia 1990 0 0
1993 1 1

Fiji 1970 1 0
1993 1 0

2002 0 0

Gambia, The 2018 0 0
Georgia 2004 1 1
Ghana 1980 0 0
1996 1 1

Greece 1975 1 1
Guatemala 2000 1 1
Guinea-Bissau 2015 1 1
Guyana 1998 1 1
Honduras 1991 1 0
Hungary 1990 1 0
India 1977 1 0
Indonesia 1999 1 1
Jamaica 1984 1 1
Kenya 2014 0 0
Korea, Rep. 1988 1 1
Latvia 1990 1 1
Lebanon 2010 1 0
Lesotho 2002 1 1
Liberia 2006 1 1
Libya 2013 0 0
Lithuania 1990 1 1
Madagascar 1994 1 0
2008 0 0

Malawi 1995 1 0
2009 1 1

Maldives 2009 0 0
2019 0 0

Mali 1993 1 0
2014 1 0

Malta 1963 1 1
Mauritius 1968 1 1
Mexico 1996 1 1
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Moldova 1992 1 0
2010 1 1

Mongolia 1991 1 1
Montenegro 2005 0 0
2010 0 0

Namibia 1990 0 0
1995 1 1

Nepal 2009 0 0
2014 1 1

Nicaragua 1990 1 0
Niger 1993 0 0
2000 1 0

2011 1 1

Nigeria 2012 1 1
North Macedonia 1999 0 0
2002 1 0

2017 0 0

Panama 1991 1 1
Papua New Guinea 1972 1 0
Paraguay 1993 1 1
Peru 1981 1 0

2001 1 1

Philippines 1988 1 0
2010 1 0

Poland 1990 1 1
Portugal 1976 1 1
Romania 1991 1 1
Russian Federation 1992 0 0
Senegal 1984 1 1
Serbia 2001 1 0
Sierra Leone 2003 1 1
Slovak Republic 1994 1 1
Slovenia 1990 1 1
Solomon Islands 1979 1 0
2002 0 0

2007 1 1

South Africa 1995 1 1
Spain 1978 1 1

Sri Lanka 1995 1 0
2015 1 1

Suriname 1988 0 0
1992 1 1

Tanzania 1996 0 0
Thailand 1998 1 0
2012 0 0
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Timor-Leste 2002 1 1
Trinidad and Tobago 1962 1 1
Tunisia 2012 1 1
Turkey 1966 1 0
1988 1 0

Ukraine 1994 0 0
2006 0 0

Uruguay 1985 1 1
Venezuela 1963 1 0
Zambia 1994 0 0
2000 1 0

Table 14 Democratising countries.
A democratisation is defined as the transition from a closed or electoral autocracy to an electoral or

liberal democracy according to V-Dem’s RoW index. A sustained democratisation is a
democratisation that lasts at least 5 years, and a successful democratisation is a sustained

democratisation that lasts until 2019.
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Appendix B

P-values of the different difference-in-differences estimations
Estimation 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1 0.079 | 0.372 | 0.190 | 0.096 | 0.442 | 0.083 | 0.116 | 0.851 | 0.062
2 0.124 | 0.627 | 0.828 | 0.101 | 0.530 | 0.481 | 0.060 | 0.982 | 0.567
3 0.202 | 0.830 | 0.466 | 0.199 | 0.920 | 0.227 | 0.092 | 0.435 | 0.419
4 0.106 | 0.883 | 0.345 | 0.086 | 0.783 | 0.522 | 0.001 | 0.168 | 0.185
5 0.039 | 0.423 | 0.326 | 0.055 | 0.441 | 0.195 | 0.871 | 0.332 | 0.302
6 0.096 | 0.074 | 0.709 | 0.096 | 0.074 | 0.709 | 0.076 | 0.090 | 0.181
7 0.095 | 0.262 | 0.139 | 0.021 | 0.215 | 0.139 | 0.649 | 0.797

8 0.527 | 0.275 | 0.968 | 0.607 | 0.363 | 0.968 | 0.084 | 0.820 | 0.690
9 0.514 | 0.388 | 0.023 | 0.514 | 0.388 | 0.023 | 0.634 | 0.800 | 0.236
10 0.130 | 0.177 | 0.139 | 0.094 | 0.129 | 0.014 | 0.876 | 0.780 | 0.041
11 0.485 | 0.856 | 0.336 | 0.267 | 0.727 | 0.845 | 0.737 | 0.934 | 0.127
12 0.190 | 0.762 | 0.918 | 0.149 | 0.676 | 0.781 | 0.057 | 0.960 | 0.585
13 0.165 | 0.684 | 0.517 | 0.134 | 0.808 | 0.187 | 0.075 | 0.205 | 0.103
14 0.298 | 0.217 | 0.138
15 0.297 | 0.153 | 0.078 | 0.359 | 0.174 | 0.090 | 0.181 | 0.106 | 0.000
16 0.284 | 0.682 | 0.072 | 0.353 | 0.720 | 0.083 | 0.137 | 0.877 | 0.000

Table 15 P-values of the different difference-in-differences estimations.
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Appendix C

(2) Baseline results (including results for control variables)
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
D;, 46 .05 -.03 52 .07 -.09 78* | -.00 -.10
(29) | (11) | (12) | (31) | ((12) | (112) | (41) | (.18) | (.18)
urban 09** | ,05** | .02 | .09** | .05** | .02 | .09** | .05** | .02
* * (.01) * * (.01) * * (.01)
(.03) | (.02) (.03) | (.02) (.03) | (.02)
school .02* | -.00 -.01 .02* | -.00 -01 .02 -.00 -.01
(.01) | (00) | (.01) | (.01) | (.01) | (.01) | (.01) | (.00) | (.01)
trade -.01 .00 .00 -.01 .00 .00 -.01 .00 .00
(.01) | (.00) | (.00) | (.01) | (.00) | (.00) | (.01) | (.00) | (.00)
military -.04 -.06 .03 -.04 -.06 .03 -.04 -.06 .03
(.05) | (.04) | (.05) | (.05) | (.04) | (.05) | (.05) | (.04) | (.05)
infant -01 |-.01** | .02** | -.01 |-.01**| .02** | -01 |-01** | .02**
mortality (.01) | (.01) * (.01) | (.01) * (.01) | (.01) *
(.01) (.01) (.01)
GDP per -.00 .00* | -.00 -.00 .00* | -.00 -.00 .00* | -.00
cap. (.00) | (.00) | (.00) | (.00) | (.00) | (.00) | (.00) | (.00) | (.00)
population .00 |-.00**| -.00 .00* | -.00* | -.00 .00* | -.00** | -.00
(.00) | (.00) | (.00) | (.00) | (.00) | (.00) | (.00) | (.00) | (.00)
Observation | 3,217 | 3,217 | 1,542 | 3,217 | 3,217 | 1,542 | 3,217 | 3,217 | 1,542
S
Countries 149 149 125 149 149 125 149 149 125

Table 16 Baseline results (including results for control variables).

The following control variables were included: urban, school, trade, military, infant mortality, GDP
per capita, population (see data’ section for their SOUrCes).
The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population (.1 patents, .2 scientific articles, .3
R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is
given. *** p<0.01, ** p<0.05, * p<0.1.
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Appendix D

(3) Baseline results: lag 5
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

AT -03 | -.10 50 -01 | -.18 91* -17 | -.19
(.36) | (\13) | (\14) | (.38) | (.14) | (.15) (.54) (.22) | (.23)
Observations | 3,208 | 3,208 | 1,348 | 3,208 | 3,208 | 1,348 | 3,208 | 3,208 | 1,348
Countries 148 148 114 148 148 114 148 148 114
(4) Baseline results: lag 10
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3
Di. 72 -.02 -14 | 80* | -04 | -11 |[21.80***| -32 | -.43
(44) | (\14) | (.15) | (.46) | (.15) | (.17) (.55) (.23) | (.31)
Observations | 3,171 | 3,171 | 1,074 | 3,171 | 3,171 | 1,074 | 3,171 | 3,171 | 1,074
Countries 148 148 112 148 148 112 148 148 112

Table 17 Baseline results for lagged dependent variables.

The first number of the different models denotes the kind of democratisation (1. democratisation, 2.
sustained democratisation, 3. successful democratisation). The second number denotes the logarithmic
innovation indicator used in relation to a country’s population (.1 patents, .2 scientific articles, .3
R&D). The value for D; . denotes the coefficient and below in parentheses the adj. standard error is

given. *** p<0.01, ** p<0.05, * p<0.1.

D; ¢
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Appendix E

Democratising countries (higher benchmark)

Country Year(s) of Sustained Successful
democratisation | democratisation (>=5 | democratisation (>=5
years) years + never

reversed)
Benin 2013 0 0
Botswana 1999 1 1
Canada 1976 1 1
Chile 1996 1 0
Costa Rica 1989 1 1
Cyprus 2004 1 1
Czech Republic 1990 1 1
Estonia 1996 1 1
Ghana 2003 1 0
2017 0 0
Greece 1976 1 0
Hungary 1991 1 0
Israel 1966 1 1
Italy 1970 1 1
Korea, Rep. 1993 1 1
Latvia 2009 0 0
2014 0 0
2017 0 0
Lithuania 1993 1 0
Mauritius 1976 1 0
Poland 1990 1 0
Portugal 1977 1 1
Slovak Republic 2010 0 0
Slovenia 1991 1 1
South Africa 1996 1 0
Spain 1983 1 1
Trinidad and Tobago 2005 1 1
United States 1969 1 1
Uruguay 1986 1 1

Table 18 Democratising countries (higher benchmark)
A democratisation is defined here as the transition from a closed or electoral autocracy or an
electoral democracy to a liberal democracy according to V-Dem’s RoW index. A sustained

democratisation is a democratisation that lasts at least 5 years, and a successful democratisation is a

sustained democratisation that lasts until 2019.
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