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Figure 1: Liberal Democracy — a conceptual framework with selected references
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Notes: The framework presents the V-Dem conceptualisation of liberal democracy. The references indicate
elements emphasised in existing work on institutions, democracy, and on institutions and economic performance
(theoretical and empirical papers).16

� The references for judicial constraints similarly apply to legislative constraints; we refer to these jointly as
‘executive constraints’.
† This includes ‘alternative sources of information’.
‡ In its entirety this component also covers ‘Individual Liberties and Equality before the Law.’

research on the democracy-growth nexus has adopted measures of ‘electoral democracy’ (in
teal) — seemingly very separate conceptual strands.

Yet, the terminology used in these literatures and that adopted in our Figure are not en-
tirely congruent. Acemoglu et al. (2019), for example, adopt a union (of sorts) of the PolityIV
and Freedom House indices.15 Their measure of democracy thus captures not just the V-Dem
definition of electoral democracy (polyarchy), but also elements of V-Dem’s ‘liberal component’
(executive constraints, rule of law). Recognising these choices reveals a striking definitional
overlap between the two empirical debates: the recent literature on democracy and growth
has really used a mesh-up of existing minimalist definitions of democracy from the political
science literature (Boix et al. 2013, Cheibub et al. 2010) and old friends from the ‘institutions
rule’ debate. Adopting an encompassing definition of liberal democracy enables us to study
the significance of both, democracy and institutions.

We unbundle this mesh-up by employing an empirical approach that traces the democracy-

15As presented in the two upper panels of Appendix Figure A-3.
16This representation is by necessity stylised and incomplete (many studies consider several ‘lower-level’ com-

ponents, e.g. Dawson 1998, Easterly et al. 2006). Further examples can be found in Durlauf (2020, Table 1).
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growth relationship through three tiers of political and economic institutions (see Figure 1).
We begin at the highest institutional level (Tier 1): our encompassing (‘high-level’) definition
of democracy/institutions is that of Liberal Democracy. This includes an electoral democracy
emphasising participation and competition in combination with executive constraints and the
rule of law — the latter is seen as the “truly distinctive” feature of liberal democracy (Mukand
& Rodrik 2020, 765) and represents the dominant factor studied in the ‘institutions rule’ em-
pirical literature.17 The ‘mid-level’ splits these concepts into their constituent parts, namely an
‘electoral democracy’ (polyarchy) component,18 and a ‘liberal component’. A third layer sees
these ‘mid-level’ political institutions split into ‘low-level’ components: freedom of speech,
freedom of association, suffrage, elected leaders, and clean elections in case of the polyarchy
index; and the rule of law guaranteeing individual liberties, along with judicial and legislative
constraints on the executive in case of the liberal component.19 In contrast to the existing liter-
ature, using this three-tiered framework, we can pinpoint those specific institutional elements
of the broadly defined concept of democracy that are driving the ‘democratic dividend’. In
addition, our empirical approach reveals the particular qualities of this effect over time, i.e. a
permanent growth effect vs. a one-off levels effect.

2.3 Conceptual Framework

“[Democracy is an] institutional arrangement for arriving at political decisions in which indi-
viduals acquire the power to decide by means of a competitive struggle for the people’s vote.”
Schumpeter (1942/1950/1976, 269)

“[W]ithout democracy, you have no understanding of what is happening down below . . . ”
Mao Zedong cited in Przeworski et al. (2000, 144)

“[D]emocracy + time = economic development.”
Gerring et al. (2005, 337)

How can democracy foster economic development? Figure 2 provides a schematic overview of
how this process broadly can be synthesised. We differentiate between an endogenous process
on the left of the diagram (incentives, market size, political power) and a sequential process
that accumulates over time on the right. Long-run economic growth following democratic
regime change can be thought of as the outcome of an amplification or moderation of the ‘eco-
nomic blueprint for growth’ over time. We identify three factors jointly forming this blueprint:
‘incentives and opportunities’ for firms and individuals determine economic fundamentals,
‘market size’ determines whether these fundamentals have the potential to foster Smithian
(structural change), neoclassical (K, HC) and/or endogenous (TFP) growth, and the ‘political
power’ structure (broad vs elite) determines to what extent this potential can be fully realised

17See Appendix Table B-1; a review of literature on the democracy-growth nexus is provided in Appendix Table
B-2.

18This follows Dahl (1971), closest in conceptual coverage to the polity2 variable from PolityIV, though the corre-
spondence is not perfect (see Figure A-3): in V-Dem terms, the polity2 variable represents polyarchy less political
participation but with added constraints on the executive (a ‘liberal’ component in V-Dem).

19Over the past 70 years, ‘Suffrage’ and ‘Elected Chief Executive’ display very limited temporal variation and
near-universal coverage. Hence, we omit them from our post-WWII analysis. For more details see Section 3.
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to foster economic growth. Over time, the impact of the ‘economic blueprint’ changes: ‘experi-
ence’ (of democracy) explains how and why the ‘democratic dividend’ will differ with time and
hence also across countries. We discuss all these elements in turn in the following paragraphs.

Incentives and Opportunities Much of the ‘institutions rule’ literature focuses on the first
block, on what could be termed ‘economic fundamentals.’ The ‘right’ institutions incentivise
and offer opportunities for firms and individuals (i) to invest in capital accumulation (e.g. Hall
& Jones 1999, Acemoglu et al. 2001, 2002), namely physical (K) in the case of firms and human
(HC) in the case of individuals, and/or (ii) to ‘improve technological efficiency’ (TFP).

Human capital investment is of course not limited to schooling/education, but also im-
provements in health and hence increased life expectancy as well as decisions leading to de-
mographic transitions (reduced fertility rates) (Gerring et al. 2005). TFP improvements can
be achieved through purposive R&D and innovation (in a broad sense, see Cirera & Maloney
2017), and/or by addressing resource misallocation (e.g. structural transformation). Invest-
ment takes place if firms and individuals are assured to reap the ‘fruits of their investments’
by the presence of secure property rights and protection against (individual or state) misap-
propriation of private returns — a suite of civil rights which we can refer to broadly as the
‘rule of law’ and ‘constraints on the executive’. These are, of course, the institutions economists
commonly associate with Douglass North (North 1981, North & Weingast 1989)20 and ‘get-
ting incentives and opportunities and prices right’ also entails the reduction of market frictions
(e.g. in credit markets) and the facilitation of transaction more generally, including foreign trade
(Besley 1995). We have argued above that studying the effects of changes in the institutions of
this form is a worthwhile endeavour, emphasising the time-variation of institutions rather than
their permanence (Glaeser et al. 2004), in agreement with many other researchers (see, for in-
stance, Acemoglu et al. 2002, 1395).

Market Size The best blueprint for economic growth cannot deliver prosperity if there is only
a limited market, if the country has a small population, is effectively closed to international
trade (out of policy choice or fate), and/or is far away from large, open economies with ample
consumer demand to feed on. The incentives and opportunities that determine the potential
for growth in an economy with constraints on the executive and the rule of law are themselves
affected by this ‘extent of the market’ argument (e.g. Jones 1995, Dollar & Kraay 2003, Peters
2021). This factor in and of itself is not directly linked to democracy, but illustrates that the
economic growth potential afforded an economy by its ‘Northian’ institutions is amplified or
attenuated by the realities of its demographic, geographic or international environment (see
also Acemoglu & Zilibotti 2001, for formal arguments). Hence we should expect two countries
with identical institutions to experience different long-run growth if their market size differs
substantially.

20Baum & Lake (2003, 334f) label this the ‘compatibility’ school of thought which emphasises the “safeguarding
of the private sphere” and the limitation of “the state’s power to intervene in the economy”.
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The Distribution of Political Power This concept speaks to the fundamental political differ-
ences between democracy and autocracy: “[I]n no autocracy is it possible for the present-day
rulers to effectively constrain future decisions, particularly those taken by their successors. This
means that long-term credible commitment is impossible in an authoritarian setting” (Gerring
et al. 2005, 336, emphasis added). Economic decision-making does not merely focus on the
institutional environment at the time of the decision but also on potential future changes to
this environment. The more concentrated political power is in an economy, the more likely it is
that the ‘Northian’ institutions governing investment behaviour will be undermined (the ‘ex-
tractive institutions’ of Acemoglu et al. 2001) and that government decision-making becomes
“discretionary or even arbitrary” (Madsen et al. 2015, 175). Although this functionally relates
to the investment incentives of the ‘economic fundamentals’ (e.g. Acemoglu et al. 2002, 1262),
we separate this out into a ‘political multiplier’ factor to emphasise that democratic institu-
tions can curtail the power of the elite in at least two broad ways: (i) by the power of the vote
(see the Schumpeter citation at the start of this section), and (ii) by the power of information
and transparency (see the Chairman Mao quote at the start of this section). Universal suffrage,
the appointment of political leaders through popular elections, the freedom to form political
parties and civil society organisations as well as free and fair elections are clear elements sup-
porting the former, while the latter relates to the freedom of expression (as an individual, in
independent media, in academia or society more broadly).

Executive constraints can go some way to reign in political leaders, but ‘accountability’ of
a political regime can ultimately only come from the power of the electorate to withdraw the
leaders’ mandate. The same spirit is expressed in Przeworski’s (1991, 10) widely cited phrase
that “[d]emocracy is a system in which parties lose elections.” Enfranchising the broader pop-
ulation is further argued to play a crucial role at a key point of the economic trajectory of a
nation, namely in the transition to or consolidation of ‘modern growth’ via new technologies
(Engerman & Sokoloff 1997, Acemoglu et al. 2002). Social equality as an important determi-
nant of broad economic success also points to successful redistribution of wealth, via inter alia
taxation and land reform, which relates to the likely outcome of ‘broad’ electoral participation
and competition (Gerring et al. 2005).21

The ‘political multiplier’ hence determines the economic success (or lack thereof) of eco-
nomic incentives for investment mediated by the extent of the market — heterogeneous effects
of ‘Northian’ institutions due to differential market size hence may be further amplified or at-
tenuated. As was emphasised in our discussion, the above three factors should not be viewed
as (decision-making) processes in isolation, sequentially determining the economic outcomes of
an institutional framework, but as a set of endogenous determinants and we illustrate this en-
dogeneity in our diagram by use of two-way arrows. However, our conceptualisation enables
us to provide a somewhat clearer distinction between, using the V-Dem categorisation, the ‘lib-
eral component’ elements of liberal democracy in the ‘economic fundamentals’ and the ‘elec-
toral democracy’ elements in the ‘political multiplier’, although this separation is not always

21The early empirical literature on democracy and growth, finding statistically insignificant results, typically
echoed concerns voiced by Galenson and de Schweinitz over the (allegedly) personal consumption-feeding and
hence investment-reducing nature of populist democratic government on the basis of a broad electorate with the
median voter being poor (see Przeworski et al. 2000, Baum & Lake 2003).
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straightforward (e.g. constraints on the executive appear to fit in either category).

Democratic Experience Our final determinant of the economic effects of democracy is explic-
itly linked to time and clearly demarcated as sequential to the previous three. Abstracting from
all other determinants of the magnitude of the democracy-growth relationship discussed so
far, it is important to separate out long-run and short-run effects. Parts of the existing literature
already recognises this, but the primary motivation here is the (economic or civil) upheaval
during regime change, accompanied by a slump in the economic growth rate) which could
bias estimated effects of democracy downwards (Papaioannou & Siourounis 2008, Cervellati &
Sunde 2014, Acemoglu et al. 2019). Our motivation for ‘nonlinear’ within-country effects over
time is somewhat different, building on a political economy interpretation of the ‘experience’
of democracy. The importance of accounting for the length of time spent in democracy is of
course central to Gerring et al. (2005) and echoed in Persson & Tabellini (2009) among others.

Following regime change new democracies frequently face a period of upheaval which in
some cases leads to reversal to autocracy or ‘hybrid regimes’ (Diamond 2002, Brownlee 2009,
Geddes et al. 2014). With expectations sky-high, leaders in new democracies may prioritise
short-term policies to fire up the political business cycle or to pander to impatient political sup-
porters. Internal struggles among factions and interest groups may arise; if certain groups in so-
ciety were previously disengaged or actively suppressed then their newly-established freedom
may find them vociferously making demands or rehashing old animosities with other groups.
These forms of ‘democratic overload’ during their ‘tumultuous youth’ may prove costly for
new democracies when the regime’s bureaucracy is as yet insufficiently institutionalised: lack-
lustre economic performance, disillusionment, and perhaps even nostalgia for the ‘old’ regime.

One fundamental difference in policy-making between autocracies and democracies is
that the former is leader-centred whereas the latter “generally involves many more players”
(Gerring et al. 2005, 330), which implies debate, dialectic decision-making, consensus-building,
and input from (technocratic) experts. This means that over time governments may learn how
to improve policy-making. In addition to this process of ‘political learning’ on behalf of in-
dividual actors (both the politicians and the citizens), the ongoing experience of democracy
fosters the ‘political institutionalisation’ of authority patterns in the country: the behaviour of
political institutions. Over time democratic regimes may become more formal and rational in
their approach to procedures, more rule-based and predictable in their actions, adopt profes-
sional practices and hence meritocracy in recruitment and promotion (better bureaucracy), and
thus become legitimised in the eyes of the populace. Taken together these different processes
result in “cumulatively causal effects [of democracy] over time” (Gerring et al. 2005, 337).

Implications There are three important insights for empirical modelling deriving from our
discussion of these mechanisms. Firstly, it is to be expected that for the same number of years
in democracy, countries display differential growth effects of democratic regime change due
to the inherently differential investment efficiency across countries, e.g. investment in capital
accumulation may not be as effective as investment in TFP improvements. Secondly, the sig-
nificance of market size further conditions the country-specific growth effects — our empirical
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analysis controls for measures of trade and population. And thirdly, even two ‘institution-
ally’ identical countries may experience differential ‘democratic dividends’ if they vary in their
experience of democracy: the longer-term effects are likely to differ from the short-run fluctua-
tions.

3 Data and Descriptives

3.1 Concepts, Sources, and Variable Transformations

“Choices on how to organize institutions into distinct categories need not be invariant
across studies and in fact should be tailored to the questions that need to be addressed. . . A
study of the treatment effect of a given institution is well defined to the extent that the in-
stitution under study is well defined in the context of the study, not whether the definition
is portable across studies.” (Durlauf 2020, 9)

As our discussion in the introduction has argued, our analysis of an encompassing frame-
work of liberal democracy captures both the core elements of the recent ‘democracy causes
growth’ literature as well as the earlier ‘institutions rule’ literature, provided the empirical fo-
cus is on the causal effects of institutional change on economic betterment. In that sense we
label all constituent (low-level) elements presented in Figure 1 as ‘institutions’. We feel free
to do so in line with the above guidance by Steven Durlauf (2020) as well as the practice of
fitting ‘democracy’ under the umbrella of ‘institutions’ in his survey. We similarly feel free to
deviate from Durlauf’s own definition of institutions, which in line with Glaeser et al. (2004)
emphasises the impermanence of institutions and hence the placement of the question about
the economic effect of institutions within the ‘long arm of history’ literature. Instead, like in the
recent democracy-growth literature (Papaioannou & Siourounis 2008, Acemoglu et al. 2019,
Boese & Eberhardt 2021) and elements of the institutions-growth literature (Dawson 1998, Dol-
lar & Kraay 2003) we view and hence define all institutions as subject to change over time, and
quantify the effect of this change on economic development in the context of the most recent
seven decades. We now ensure that, in Durlauf’s words, “the institution[s] under study [are]
well defined” in the context of our paper.

Concepts In our empirical analysis, we make use of two main advantages of the V-Dem
Dataset (Coppedge et al. 2021): the underlying conceptualization of democracy and the avail-
ability of disaggregated data (Boese 2019). The conceptual basis of the V-Dem dataset allows
for a direct mapping of the data to the framework depicted in Figure 1. The disaggregated
nature of the dataset enables us to empirically ‘drill down’ three tiers to systematically analyze
the growth effects of each of the building blocks of liberal democracy (while conditioning on
the evolution of ‘rival’ building blocks).

The V-Dem dataset employs a range of lower-level variables distinguished either as ‘fac-
tual in nature’ based on extant sources or coded by country experts and coordinators,22 which

22Most of the latter type variables are based on questions with answers on an ordinal scale and subsequently
aggregated across coders using Bayesian item response theory models (Coppedge et al. 2017, Pemstein et al. 2015).
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are then systematically aggregated and transformed to create the index variables across three
tiers we use in this study. Due to the strategies employed in developing the underlying def-
initions, in the measurement scales applied in constructing individual lower-tier indices and,
crucially, in the theoretical justification for the weighting and aggregation procedures to arrive
at higher-tier measures, the V-Dem indices naturally lend themselves to the hierarchical inves-
tigation we carry out in this study (for more detail including a comparison to PolityIV and
other alternative democracy indices see Boese 2019).

The empirical counterpart to the concept of Liberal Democracy in the top tier of Figure
1 is V-Dem’s Liberal Democracy Index (v2x libdem). Liberal democracy consists of two sec-
ond tier components: electoral democracy and the liberal component. In the V-Dem dataset
these concepts are empirically captured by the Electoral Democracy (aka Polyarchy) Index
(v2x polyarchy) and the Liberal Component Index (v2x liberal). The principle of Electoral Democ-
racy rests on the eight institutional guarantees23 outlined by Dahl (1971),24 capturing contesta-
tion and participation. Empirically, these guarantees are integrated into the five building blocks
of polyarchy, in turn corresponding to the concepts on the lowest tier of Figure 1: freedom of
association, freedom of expression and alternative sources of information, clean elections, suf-
frage and elected officials. Similarly, the Liberal Component, which covers “constitutionally
protected civil liberties, strong rule of law, and effective checks and balances that limit the use
of executive power” (Lindberg et al. 2014, 160), can be broken down into three components
with empirical counterparts in the V-Dem data: the Equality before the Law and Individual
Liberties index (v2xcl rol), capturing the extent to which rule of law prevails, as well as judicial
and legislative constraints on the executive (v2x jucon and v2xlg legcon). Detailed definitions
for the Tier 3 indices are provided in Appendix Table A-2.

Thus, the ability to empirically trace the conceptual building blocks of our mechanism
clearly earmarks the V-Dem data as a first data a choice. Previous research on democracy
often relied on PolityIV data, given that the V-Dem data have only been available since 2014.
‘Drilling down’ with PolityIV would however not be possible, for the following reasons: (i)
the theoretical foundation of elements which feed into the PolityIV democracy index do not
map into our conceptual framework,25 (ii) the rules for weighting and aggregating constituent
measures are arbitrary and lack justification, and (iii) periods of interregnum, interruption and
transition are treated ambiguously.26

Data Sources Our empirical analysis uses three main data sources: the V-Dem data (Coppedge
et al. 2021, version 11) of high-, mid- and low-level indicators for democracy as discussed
above, real income per capita and population data from the updated Maddison dataset (Mad-
dison 2007, Bolt et al. 2018, Bolt & van Zanden 2020), and trade data from IMF DOTS — we
adopt export-share of trade and population growth as additional controls in our Difference-

23Freedom to form and join organizations, Freedom of expression, Right to vote, Eligibility for public office, Right
of political leaders to compete for support, Alternative sources of information, Free and fair elections, Institutions
for making government policies depend on votes and other expressions of preference.

24See also Teorell et al. (2019) and Wilson & Boese (2021).
25As is highlighted in Figure A-3, the PolityIV measures do not capture what we refer to as ‘rule of law’ but are

limited to polyarchy and constraints on the executive.
26For a direct comparison of the V-Dem, Freedom House and PolityIV data see Boese (2019).
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in-Difference models to capture the significance of the ‘extent of the market’. Tellingly, the
inclusion of a trade variable was indicated to affect the magnitude of the democracy-growth
nexus in Papaioannou & Siourounis (2008, Table 3, column 5) and Acemoglu et al. (2019, Table
6, column 6). For ease of interpretation we log-transform the dependent variable (real GDP
per capita), and multiply it with 100, so that regime change can be interpreted in terms of the
percentage change in per capita income.

In our analysis of high-level democracy indicators we also adopt the V-Dem Regimes in the
World categorisation (Lührmann et al. 2018, henceforth ROW) which is based on the electoral
democracy (polyarchy) index; the polity2 variable from PolityIV (Marshall et al. 2017) to con-
struct two binary democracy variables (cut-offs zero and 5); and the Boix et al. (2013) definition
of democracy.

Sample, Data Transformation and Omissions For the main analysis using V-Dem data our
full dataset comprises 157 countries from 1949 to 2018 with on average 53 country observations
(8,303 total observations, minimum Ti is 12, maximum Ti 70). Depending on the definition of
the democracy dummy, this contains three different groups of countries: (i) those which were
democracies throughout the sample period, (ii) those which were autocracies throughout the
sample period, and (iii) countries which became democracies and/or reverted to autocracy. In
our analysis the countries in (i) are discarded, those in (ii) represent the control sample, and
those in (iii) the treatment sample — we report the sample sizes of the latter two in our results
plots and tables.

Our empirical analysis relies on binary indicators for liberal democracy and its constituent
components, in line with much of the recent empirical literature in economics (Giavazzi &
Tabellini 2005, Rodrik & Wacziarg 2005, Persson & Tabellini 2006, Papaioannou & Siourounis
2008, Acemoglu et al. 2019). Since the V-Dem indices are quasi-continuous and range from zero
to one this raises the question which cut-offs to chose in order to arrive at a binary democracy
dummy. In Appendix Section E we present results using 0.5 as the cut-off, including robust-
ness checks where cut-offs range between 0.4 and 0.6. In the main part of the paper we instead
adopt the standardised index mean for the entire sample, i.e. groups (i) to (iii) above, along with
robustness checks ranging from 1/4 of a standard deviation below to 1/4 of a standard devia-
tion above the mean. Unstandardised index means as well as the standard deviations for the
high-, mid- and low-level democracy indices are presented in Appendix Table A-4. In line with
the findings in Baltz et al. (2020) we by and large do not find qualitatively substantial deviations
in our results if we adopt alternative cutoffs.

Our analysis below does not consider the polyarchy sub-components of ‘suffrage’ and
‘elected chief executive’: 89% of observations in the full sample indicate universal suffrage,
while the mean sample index value for ‘elected officials’ is 0.76 (mean –1/4 SD: 0.66, mean
+1/4 SD: 0.87). Adopting our standard mean index cut-off would only provide for two control
group countries (ARE, SAU) in the former and eleven in the latter (dropping to six for the mean
+1/4 SD cutoff) — hence, these practices cannot provide for a feasible control sample used to
estimate common factors. This highlights that even though suffrage in particular is the subject
of much economic analysis (see references in Figure 1), this is focused on historical narratives
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(most prominently, Engerman & Sokoloff 2005), whereas for post-WWII samples this political
institution was near-universally adopted across countries.

3.2 Descriptives and Sample Makeup

Details on the 157 countries over 1949-2018 in our full sample in terms of country makeup,
start year and years in sample, GDP per capita and the Liberal Democracy index in the indi-
vidual sample start and end years along with the average annual growth rate as well as regime
changes on the basis of the liberal democracy, polyarchy and liberal component indices are tab-
ulated in Appendix Table A-3. We also highlight the group association for countries which did
not experience regime change for regime change dummies based on these three indices: C for
the control group, A for countries which were above the regime threshold throughout the sam-
ple period. The latter countries are not part of the empirical analysis, although their respective
index values form part of the calculations to determine the mean index used as threshold for
each democracy indicator.

The median income growth rate (rate of change in the liberal democracy index) in the full
sample is 2.24% per annum (0.97%), compared with 2.10% (1.89%) in the treated sample for
liberal democracy and 2.15% (0.62%) in the control sample — over time the median country
has become richer and more democratic.

Our panel is unbalanced and Appendix Figure A-1 indicates the differential start years
in the sample for all 157 countries and for the polyarchy PCDID regressions (treated countries
only) — the patterns are next to identical, with over 40% of countries in either sample having
start years after 1959, balanced out over the (primarily) four decades thereafter. Hence, our
treatment analysis would do well to account for the differential sample characteristics of each
country.

With the notable exception of Giavazzi & Tabellini (2005) and Papaioannou & Siourounis
(2008),27 much of the existing literature on democracy and growth does not concern itself with
‘regime change dynamics’: whether a country had repeated episodes of crossing the democracy
threshold. For instance, among the 103 countries which democratised in Acemoglu et al.’s
(2019) regression sample over 25% had more than one democratisation event, with Thailand
classified as having experienced four. As is shown in Appendix Table A-5, these dynamics are
similar in the treated samples of our own analysis, with multiple regime changes in 25%, 35%
and 31% of countries for the liberal democracy, polyarchy and liberal component definitions of
regime change (adopting the mean index cut-off), respectively. These regime change dynamics
are taken into account when we present our results for the long-run democratic dividend.

In Figure A-2 we present with-in country (‘single’) differences between the real GDP
growth ‘in regime’ and ‘out of regime’ (y-axis); these are accumulated over and presented rel-
ative to time spent in regime (x-axis). We then fit fractional polynomial regression lines to
indicate the overall sample relationship and further highlight the frequency of regime change
(i.e. crossings of the mean index threshold). The resulting plots for the two mid-level indica-
tors yield next-to identical, linearly increasing regression lines, while the low-level indicators,

27These authors, at least as a robustness check in the former’s case, confine the sample to countries which experi-
enced a single transition from autocracy to democracy.
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though still largely increasing over treatment length, frequently display nonlinear, at times
convex, patterns. Using this univariate approach focusing narrowly on within-country evolu-
tion in regime change countries we can get a strong sense of the positive correlation between
good institutions and economic development. Whether institutional change causally relates to
a perpetual (linear relationship) or to a one-off (concave relationship) growth effect over the
long-term will be a central point of discussion in our analysis below.

4 Empirical Strategy

This section introduces novel methods to capture the impact of observable and unobservable
heterogeneity on empirical estimates of the liberal democracy-growth nexus. Since Pesaran
& Smith (1995)28, the panel time series econometric literature has emphasised heterogeneous
parameters across panel members, and, more recently, the presence of strong cross-section de-
pendence (e.g. Pesaran 2006, Bai 2009) — a form of unobserved, time-varying heterogeneity.29

Strong correlation across panel members is distinct from weaker forms of dependence, such as
spatial correlation, and if ignored can lead to serious (omitted variable) bias in the estimated
coefficients on observable variables (Phillips & Sul 2003, Andrews 2005). This literature has
taken to specifying a multi-factor error structure, also referred to as interactive fixed effects —
λ′
ift, where f is a set of common factors with associated heterogeneous factor loadings λ— to

capture this strong dependence.30 These factors are orthogonal to each other, hence the com-
bination of a small number of factors and country-specific factor loadings can capture highly
idiosyncratic, time-variant heterogeneity.

In the following, we discuss how we should think about these common factors, what they
could represent, and why we do not use some of the many observable proxies adopted in the
cross-country growth literature to replace them. We then detail a novel difference-in-difference
approach which extracts common factors from control countries to identify the causal effect of a
discrete treatment variable in the face of endogenous selection into treatment and non-parallel
pre-treatment trends. We close this section by explaining our strategy for presenting the results
from these empirical implementations.

4.1 Capturing total factor productivity (TFP) as latent factors

In our empirical approach we employ common (latent) factors to capture time-varying unob-
served heterogeneity across countries. When it comes to this unobserved heterogeneity, growth

28The pitfalls of imposing common slope coefficients on heterogeneous equilibrium relationships have been high-
lighted for dynamic (Pesaran & Smith 1995) and static specifications (Sul 2016). It is also worth emphasising that
any instrumentation strategy applied in a pooled panel (such as the IV strategy in Acemoglu et al. 2019) will be
invalid by construction if the true underlying equilibrium relationship differs across countries. If the coefficient im-
posed on x is β yet the true relationship is βix then (βi − β)x will be contained in the error term, thus violating the
exclusion restriction that instrument z be uncorrelated with the error since E[xz] 6= 0.

29Eberhardt & Teal (2011) provide a detailed introduction to these models with discussion of empirical applica-
tions from the cross-country growth literature. See also Eberhardt (2021) and Boese & Eberhardt (2021) for applica-
tions to the democracy-growth nexus.

30Detailed discussions of how to motivate and implement the investigation of observed and unobserved hetero-
geneity in the context of the cross-country production function which underlies the empirical growth literature can
be found in Eberhardt & Teal (2020).
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economists have mastered the art of putting a label on “our ignorance” (Abramovitz 1956),
everything we think may matter but we have not measured or cannot measure: total factor
productivity (TFP). Whenever we run a cross-country regression of income per capita or its
growth on some observed ‘determinants’, as is our intention here, we need to be concerned
about capturing TFP, since its pervasiveness in everything and anything is the source of the
perennial ‘transmission bias’ (Marschak & Andrews 1944). Relatively tangible candidates cap-
turing elements or determinants of TFP growth include investment in R&D, human capital de-
velopment, financial development, infrastructure investment (roads, ports, railways, subways,
sewage and fresh water systems, broadband. . . ), fiscal policy more generally, and innovation
incentives in form of tax breaks and grants; less tangible ones include ‘absorptive capacity’,
economic integration, trust, good citizenship, culture, thrift, the writing system, the spread of
the potato (or in China: the sweet potato), genetic diversity, genetic distance, religious belief,
colonial heritage, the neolithic transition, staple crops, luck and many more.31

These intentionally exaggerated lists are intended to highlight that there is an inherent
dimensionality problem in cross-country growth empirics: following the seminal work of Robert
Barro (1991) empirical studies have included a myriad of growth determinants in their mod-
els,32 far too many to feasibly combine in a single study without running out of degrees of
freedom, and the unpopularity of cross-country growth regressions since the early 2000s at
least in part derives from the frequent ‘kitchen-sink’ approach to growth empirics or the lack
of robustness of results to changes in the covariates (Durlauf 2020). Thus, capturing all or even
just the most relevant determinants of TFP with observable proxies would seem an impossible
task.

The recent panel time series literature instead has employed dimensionality-reducing tools
to capture ‘interactive fixed effects’: global factors affecting all and local factors affecting a small
sub-group of countries in the sample (strong and weak factors: see Chudik & Pesaran 2015, for
a recent survey). One popular approach here is to employ cross-section averages of all model
variables (Pesaran 2006), an alternative the adoption of principle component analysis (PCA) to
create estimated proxies for unobserved common factors from regression residuals (Bai 2009).
Since our focus is on the causal effect of democracy on growth, and not on that of TFP, it is
immaterial that we do not obtain interpretable estimates for the latter. We also do not seek to
include candidate determinants of TFP: first, data coverage would never be as good as for our
data for GDP per capita and political institutions; second, we are not interested in the TFP de-
terminants of growth, we are interested in the effect of political institutions — a ‘reduced form
model’; and third, inclusion of a subset of determinants would merely lead to calls for inclusion
of others, resulting in the undesirable kitchen sink empirics of yesteryear. Instead, capturing
the latent drivers of all variables in the model allows us to dispense with this practice. We
now explain how these unobservable common factors can help identify the democracy-growth
nexus.

31Suggestions that some of these could be captured by simple country fixed effects ignore the properties of vari-
ables with a unit root: for integrated processes shocks have a permanent impact, and if the ‘long arm of history’
literature tells us that events like the bubonic plague still affect health or other outcomes today then one conclusion
to be drawn from this is the likely unit root behaviour of the outcome processes studied.

32Durlauf et al.’s (2005: Appendix B) survey lists around 150 separate determinants, but this count surely can be
thought to have at least doubled in the intervening years (AI, robots,. . . ).
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4.2 Heterogeneous Difference-in-Difference Estimation

The most recent contributions to the macro panel econometric literature have been able to build
bridges to the literature on policy evaluation using difference-in-difference specifications (Go-
billon & Magnac 2016, Chan & Kwok 2021) and the synthetic control methodology (Xu 2017).
What distinguishes these latest approaches from their canonical predecessors is the adoption of
interactive fixed effects in order to address two well-known challenges to identification in these
popular methods: (i) the presence of uncommon trends prior to the policy change evaluated,
and (ii) endogenous selection into ‘treatment’.

Previous work analysing the democracy-growth nexus using difference-in-difference spec-
ifications includes Giavazzi & Tabellini (2005) and Papaioannou & Siourounis (2008). The re-
cent literature on pooled panel DiD estimators has highlighted the implicit weighting of treat-
ment effects when treatment timing varies (Goodman-Bacon 2021) and the potential for nega-
tive weights in this context when treatment effects are likely to be heterogeneous (De Chaise-
martin & d’Haultfœuille 2020). Our implementation adopts the Chan & Kwok (2021) PCDID
estimator, which estimates a country-specific treatment effect and allows for correlation be-
tween the unobserved determinants of growth (institutions, absorptive capacity, etc.) and se-
lection into democratic transition or reversal — see Eberhardt (2021) for a detailed discussion
and empirical analysis of potential sources of heterogeneity in the democracy-growth nexus.

Underlying the approach is a treatment effect model with interactive fixed effects. Using
a potential outcomes interpretation

yit = Θi 1{i∈I} 1{t>T0i} + y0it, (1)

where Θi refers to the time-averaged treatment effect on the treated unit i, 1{i∈I} is a dummy
for the treatment group, and 1{t>T0i} is a dummy for the (heterogeneous) intervention date.
This is a reduced form model which already incorporates a decomposition of the potentially
time-varying heterogeneous treatment effect: Θit = Θi + Θ̃it. Here, we assume that the time-
varying idiosyncratic component of this treatment effect over the treatment period is mean zero
for treated units, i.e. E(Θ̃it|t > T0i).

The full empirical model is then given by

y0it = β′ixit + uit uit = λ′ift + εit (2)

⇒ yit =: Θi 1{i∈I} 1{t>T0i} + β′ixit + µ′ift + εit, (3)

with the flexible assumption xit = Λ′
ift +νit, i.e. that the additional controls x are endogeneous

due to the common factor structure (sometimes referred to as ‘factor overlap’). µ is then some
combination of the λ and Λ parameters, and f is a set of unobserved common factors — note
that country and year FE are accommodated as special cases of this multifactor error structure.
Θi is what we seek to estimate, Chan & Kwok (2021) refer to this as ITET, the treatment effect
of unit i averaged over the treatment period. The average treatment effect ATET is simply the
(mean group) average of the heterogeneous ITET.

The implementation is straightforward: for the sample of countries which experienced

18



variation in the treatment dummy over time we specify the following regression model

yit = αi + βi Demit + γ′iXit + δ′if̂t + εit, (4)

where y is per capita GDP (in logs and multiplied by 100), Dem is the democracy/treatment
dummy, and X is a set of additional controls (we adopt population growth and export share
of trade as proxies for the extent of the market). f̂ are common factors estimated via Principal
Component Analysis (PCA) from the residuals of a heterogeneous regression of y on X in those
countries which never experienced democracy during the sample period(the control group). Following
the insights from Chan & Kwok (2021) these estimated factors can capture the presence of
uncommon and/or stochastic trends between treatment and control samples. The empirical
model accommodates selection into democracy given that we allow for correlation between the
estimated factors, the observable covariates (including the regime dummy), and the country
intercept.

The main identifying assumptions for the PCDID estimator of βi are as follows: (i) we
can capture all unobservable determinants of economic development (TFP) with the common
factor error structure; and hence (ii) εit is white noise and therefore orthogonal to all other
elements of equation (4). These are standard assumptions for interactive fixed effects models
made in the panel time series literature (Pesaran 2006, Bai 2009) and in Athey et al. (2021): these
imply that the endogeneity surrounding democratic regime change as well as the nonparallel
trends are entirely captured by the controls, the factor structure, and the deterministic compo-
nents in their correlation with the treatment variable. Since we do not know the true common
factors and instead rely on estimates there is potential for correlation between the error terms
of treated and control countries — this bias can be removed if we require that asymptotically√
T/Nc → 0, where Nc is the number of control countries and T is the time series dimension

of the panel. The main threat to identification derives from idiosyncratic shocks to country i,
such as financial crises or natural resource discoveries, which may further or thwart a drive
to democratic regime change while simultaneously affecting economic prospects. Existing re-
search suggests that financial crises have a significant international (and hence common factor)
dimension (Cesa-Bianchi et al. 2019, Arellano et al. 2017), while oil exploration is guided by
global prices (a common factor) and is known to follow rather then lead democratic regime
change (Cust & Harding 2020).

We present the ATET results for models augmented with one to six estimated factors in
Appendix C.33 Our main specification will be the model augmented with four factors, for which
we present results using running line regressions — for inference see the following section.

4.3 Conditional Mean Results in the Context of Heterogeneous Treatment Models

The models introduced above build on country-specific estimates — as we indicated in the in-
troduction adopting a country-specific approach has desirable properties from a theoretical but
also a practical perspective: cross-country panel data on democracy and development by virtue

33In line with the literature we adopt robust regression (Hamilton 1992) to compute outlier-robust means. In-
ference for this robust ‘Mean Group’ estimate is based on standard errors computed non-parametrically Pesaran
(2006).
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of nation-building and differential data availability for other reasons is always unbalanced and
with missing observations. Estimating country regressions assures that results are specific to
the country and the observations at hand, albeit perhaps not as precise as one would like to see
(see Boyd & Smith 2002).

Below we present most of our results in graphical form, plotting local predictions for the
estimated democracy coefficients β̂i (treatment effect) against the time spent in democracy/regime
(treatment length), following the practice introduced in Boese & Eberhardt (2021). Attempts at
presenting sample average results for country-specific democracy estimates (ATET) introduce
all the sample heterogeneities across countries which blight pooled panel analysis, e.g. differ-
ential amount of time spent in the sample (number of observations), differential year of entry
into the sample, differential regime reversal dynamics (single treatment compared with coun-
tries which move back and forth between regimes). The ATET also glosses over the possibility
that causal effects of democracy may be perpetual, rather than one-off, and ignores the ar-
guments for a nonlinear relationship over the length of treatment we developed above (with
many references to Gerring et al. 2005).

Our graphical results instead are based on multivariate smoothing of the country esti-
mates: ‘running line’ regressions, which are k nearest neighbour locally linear regressions, al-
low us to jointly condition on all of the above characteristics. Rather than a noisy, bivariate
scatter of the democracy-growth estimates, β̂i, against a single variable (‘years in regime’), we
plot the predicted values from this multivariate smoothing procedure, which are conditioned on
the aforementioned controls, against the years spent in regime.34 For a total of p controls the
predictions are:

̂̂
βi = α+

{
f1(years in regimei)− α

}
+

p∑
`=2

{f(xi`)− α}, (5)

where α is the mean of all democracy-growth estimates β̂i, and each f`(·) is a locally linear
smoothing function.35 Standard errors are calculated based on the local weighted least squares
fit.

Furthermore, when moving to mid- and low-level democracy indices we can condition
on the country-specific value and variability of one or more other/‘rival’ indices: for instance,
if the ‘mid-level’ polyarchy index in country i rises above the full sample mean value in 1990
(‘regime change’) and remains above this threshold until 2018 (29 years of ‘treatment’), then
our running line regression for the income effect of polyarchy against length of time in the pol-
yarchy regime (29 years), in addition to the regime change count and country series start year
as mentioned above, further controls for country i’s liberal component index value in 1990 as
well as the standard deviation of that index over the 1990-2018 time period. These estimates
are the foundation for the horse-races we run between rival mid- and low-level democracy
indicators. For a low-level indicator, such as freedom of association (a component part of pol-
yarchy), under the same scenario the regression controls for the values of the liberal component

34Without explicitly adopting a measure of democratic capital stock, like in Gerring et al. (2005) and Persson &
Tabellini (2009), our practice speaks to the sentiment expressed in these studies that “[regime] history might matter”
(Gerring et al. 2005, 324), although, of course, our history only starts in 1949.

35Binary indicators are accounted for linearly rather than locally-linearly.
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(mid-level ‘rival’), as well as freedom of expression, and clean elections indices (low-level ‘ri-
vals’) in 1990 along with the standard deviations for each of these indices over the 1990-2018
period. While each β̂i is estimated from a country-regression as defined in equation (4), the
cross-country profile of the ‘treatment effect’ of regime change thus accounts for the evolution
of other political institutions at critical points in time (regime change, time in regime). These
adjustments are made ex-post estimation — in Section 6 we study whether modelling the in-
teraction between ‘rival’ indices explicitly within the treatment regression yields very different
results due to ‘conditionality’ between institutions.

5 Main Empirical Results

5.1 High-level Indicators of Democracy

We present robust sample mean ATET estimates for ‘democracy dummies’ derived from five
high-level democracy indicators, in columns [1] to [5] of Table C-1: all of these estimates (and
the results presented below) adopt the PCDID specification with population growth and ex-
ports/total trade as additional controls and augmented with four estimated factors from the
respective control groups — in a lower panel of the table we report ATET estimates for al-
ternative specifications augmented with one to six factors. These and all estimates below,
unless indicated, employ the full sample mean of the respective V-Dem index as the cut-off
value/threshold. The table also indicates the size of the treatment and control samples. These
ATET estimates ignore the relationship between time spent in regime and the effect magnitude
— if democracy has a one-off levels effect then this is a suitable way of gauging the ‘growth
dividend’, however if the effect of democracy on growth is ongoing/perpetual, these results
are mixing apples and oranges. Leaving this issue aside until the discussion of our running
line regression results below, we can see substantial heterogeneity between the PolityIV and
V-Dem high-level indicator estimates as well as the size of treatment and control samples. All
ATET estimates, with the exception of the definition of democracy by Boix et al. (2013), are sta-
tistically significant and positive. Note that the alternative factor augmentations, as indicated
in a lower panel of the table, yield qualitatively very similar results for three or five factors as
the specification augmented with four factors presented in detail.

Panel (a) of Figure 3 presents the smoothed estimates from running line regressions for
the country-specific coefficients of the five high-level indicators of democracy plotted against
treatment length, controlling in addition for the number of regime changes as well as the start
year of the country series. Here and in all following graphs a filled (hollow) marker indicates
statistical (in)significance at the 10% level, and predicted values (the markers) are minimally
perturbed to ease illustration. We suggest that the democracy estimates at the extremes (0-5
years and 65-70 years in regime) are likely biased as they either have very few observations ‘in
regime’ or ‘out of regime’ to reliably estimate a difference in difference; as a reminder of this
state of affairs we add vertical lines at these values in this and the following plots.

The Liberal Democracy dummy, the Regimes of the World definition of democracy and the
more conservative cut-off for the PolityIV polity2 variable (>5) all yield similar profiles, more
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Figure 3: High-Level Indicators for Democracy and Economic Development
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(a) Five High-Level Democracy Indicators

(b) Liberal Democracy (various cutoffs relative to the standardised index mean)

Notes: In the upper panel we present the country-specific PCDID running line estimates for five different high-
level indicators for democracy: (i) the full sample mean as the cutoff for the V-Dem liberal democracy index, (ii) the
polity2>0 cutoff from PolityIV, (iii) the polity2>5 cutoff, (iv) the V-Dem Regimes of the World (ROW) cut-off 2, and
(v) the democracy indicator from Boix et al. (2013). The lower panel focuses on democracy indicators derived from
the V-Dem liberal democracy index and we adopt alternative cutoffs around the standardised mean (-1/4sd, -1/8sd,
mean, +1/8sd, +1/4sd,) to highlight the robustness of our findings. All estimates presented are from running line
regressions (constructed adopting KNN local regressions), which further linearly condition on (i) the number of
times a country experienced regime change, as well as (ii) the start year of the country time series. The estimates
can be interpreted as locally averaged ITET, with the scales indicating the percentage increase in per capita GDP
associated with the number of years spent in democracy (x-axis). The filled (white) markers indicate statistical
(in)significance at the 10% level. The markers are not a scatter of the individual estimates, they are included here to
indicate statistical significance. They are minimally dispersed for illustrative purposes. Appendix Table C-1 reports
the median number of years of ‘treatment’ for each model, ranging from 23 (Boix) to 28 (LibDem).
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concave and with lower maxima for the latter two. Results for the more liberal PolityIV polity2
cutoff (>0, dark blue line), which partly underlies the democracy definition in Acemoglu et al.
(2019), are qualitatively identical to those by these authors: a long-run effect of around 20%
higher per capita income after 30 years in democracy, although our much longer sample in-
dicates that in the very long run this effect evaporates. Adopting liberal democracy (orange
line) leads to substantially higher economic development in the long-run, the relationship is
next to linear, which implies a perpetual growth effect of regime change: 50 years of liberal
democracy are associated with around 40% higher per capita income, implying an annualised
growth effect of 0.8%. In line with arguments laid out above the initial years in liberal democ-
racy do not show a significant effect on economic growth, there is even some regression before
the democratic dividend begins to rise from around 15 years in regime.

Panel (b) of the same figure focuses on the robustness of the running line regression re-
sult for liberal democracy, where the mean as a cut-off for the dummy is presented using the
orange line and markers, like in the graph in panel (a), while different shades of grey repre-
sent estimates varying to cut-off between 1/4 of a standard deviation below the mean and 1/4

of a standard deviation above the mean. While all results shown here indicate a positive and
significant (in statistical and economic terms) democracy effect, alternative cutoffs clearly lead
to different qualitatively conclusions about the nature of the liberal democracy-growth rela-
tionship over the long run. A very low or very high regime cutoff leads to a more concave
relationship, while around the mean cutoff the effect over treatment length is broadly linear.

5.2 Drilling Down (i): Horse Races for Mid-Level Indicators of Democracy

For the V-Dem mid-level indicators, polyarchy and the liberal component, we can see some-
what lower ATET estimates than for the high-level, encompassing liberal democracy indicator,
which in case of the liberal component is only borderline statistically significant (Table C-1,
columns [6]-[7]). Figure 4 studies these mid-level indicators, polyarchy in panel (a) and the lib-
eral component in panel (b), in some more detail; in each case the coloured line is the running
line estimate when we adopt the mean index as the cut-off for the dummy variable, while the
alternative lines in shades of grey are the robustness checks for lower or higher cut-offs. All of
these estimates for the country-specific regime change-growth effect are relative to the length
of time spent in regime and further control for the number of regime changes and the start year
of the sample period for the individual country but ignore interaction/conditionality between
polyarchy and the liberal component. It appears that results across cut-offs are very similar for
the polyarchy variable, whereas for the liberal component this is only the case up to around 45
years of ‘treatment.’

In panel (c) we run horse races: the polyarchy running line regression here further con-
trols for the index value of the liberal component (in the year of regime change) as well as its
standard deviation during the time in the polyarchy regime: if, for instance, country A has
data from 1949 to 2018 and by our definition passes the polyarchy regime threshold in 2000
and remains above it thereafter, then these additional controls in the horse race are the liberal
component index value in 2000 as well as its standard deviation during the 2000-2018 period.
We proceed in analogy for the liberal component horse race estimates. The grey bars (left axis)
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Figure 4: Mid-level Democracy Indicators and Horseraces

(a) Polyarchy Indicator for Democracy: Different Cut-offs

(b) Liberal Component Indicator for Democracy: Different Cut-offs
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(c) Horserace: Conditional ‘polyarchy’ and ‘liberal component’ effects

Notes: The top and middle panel of the figure present running line plots for polyarchy and the liberal component
using different cutoffs in analogy to the plot presented in the lower panel of Figure 3 (see that figure for further
details on the running line regression). ∗ indicates that we excluded one (statistically significant) estimate for each
of these robustness check for ease of illustration. In the bottom panel we run a horserace between the estimates
of country results for the two mid-level democracy indicators: the polyarchy (liberal component) running line
estimates linearly control for the value of the liberal component (polyarchy) index in the year of regime change,
the standard deviation of the same index over the treatment period, as well as the number of regime switches and
sample start year of each country; vice-versa for the liberal component running line estimates. The bars indicate
the country count for each 5-year interval of experience of democracy. Note the difference in scale between all three
plots. Appendix Table C-1 reports the median number of years of ‘treatment’: 26, respectively.
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in this plot highlight the distribution of country estimates across treatment length.

Both mid-level measures of democracy imply positive effects on economic development
in the long-run, though it is clear that these are much more modest, around 10%, for the lib-
eral component, than for polyarchy, which after a flat line up to around 30 years in regime
shows a linearly increasing relationship for the economic effect over treatment length. From
this analysis it would appear that the long-run growth effect we detect in the analysis of liberal
democracy above is primarily driven by the polyarchy component and thus in terms of the
supremacy of institutions, it would appear that electoral democracy dominates rule of law and
executive constraints.36 An alternative take on these results is that electoral democracy is not
exclusively driving economic prosperity, and turning to our lower tier analysis we can now also
spell out which institutions matter at which point in the democratic ‘endeavour’ of countries.

5.3 Drilling Down (ii): Low-Level Indices of Democracy

Figure 5 presents the horse races among the constituent components of polyarchy and the lib-
eral component — running line estimates for alternative regime cutoffs without conditioning
for ‘rival’ institutions are provided in Appendix Figures D-1 and D-2, the associated ATET esti-
mates are presented in Appendix Table C-2. The running line estimates for, say, clean elections,
marked in orange in Panel (a) of this figure, control for the means and standard deviations of
the other two sub-components (Freedom of Expression and Freedom of Association) as well
as of the liberal component in the way described in the previous subsection. The grey shaded
bars indicate the distribution of country-estimates across the range of ‘years of treatment’ and
we use vertical dashed lines to separate out the extremes of the distribution. Whenever we
talk of ‘regime change’ in the following we refer to the moment when the institutional index
in question (e.g. clean elections index) passes the adopted threshold (i.e. the mean index value
across all 157 countries over 1949-2018; see Appendix E for cut-off of 0.5).

The components of polyarchy, presented in Panel (a), result in varied long-run growth
effects: while the trajectories of the Freedom of Expression and Clean Elections are clearly
positive and statistically significant, the effect of Freedom of Association peters out and turns
insignificant (in statistical and economic terms). Arguably, the former two increase linearly,
or, put more conservatively, though the number of observations on which the running line
plots are based decreases noticeably beyond 35 years of treatment, there is no pronounced decline
signalling diminishing returns setting in for these institutions compared with the downward
trajectory of Freedom of Association. The associated ability to form parties and civil society or-
ganisations nevertheless clearly provides for a large positive effect in the early stages of regime
change. In contrast, press freedom and the ability for citizens to discuss political matters freely
(Freedom of Expression) would appear to take a very long time to bear economic fruits. Free
and fair elections appear as a significantly positive driver of economic prosperity within the
first decade of regime change and throughout the time period spent in regime.37

36These findings are qualitatively unchanged if we adopt a naive index cut-off of 0.5 — see Appendix Figure E-2.
37Adopting a 0.5 index cutoff instead, Panel (a) of Appendix Figure E-5 shows very similar trajectories for Free-

dom of Association and Clean Elections, with the results for Freedom of Expression much more non-linear, although
the patterns of initial insignificance (beyond 5 years in regime) and later economic and statistical significance (from
around 30 years) is confirmed.
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The building blocks of the liberal component, presented in Panel (b) of the same figure,
suggest very strong positive effects of judicial constraints (covering independent courts and
respect for the constitution and court rulings) and the rule of law (equality before the law and
individual liberties) in the first phase following regime change, up to around 30 and 40 years,
respectively, but in the very long-run these institutions no longer contribute to economic pros-
perity.38 Legislative constraints on the executive, on the other hand, are initially less important
but their effect slowly and steadily increases with years spent in regime.39

The more muted long-run effect of the mid-tier liberal component can hence be explained
by the reduced economic significance of the rule of law and judicial constraints on the execu-
tive, while it is clear that guarantees that government agencies can question, investigate and
exercise oversight over the executive is an important factor for long-run prosperity.40

Taken together, these lower tier findings rationalise the relative significance of polyarchy
versus the liberal component in the long-run growth process. At the same time, they highlight
the differential economic significance of individual institutions at early stages of regime change,
while further underlining that despite the seeming dominance of polyarchy the elements of the
liberal component are far from irrelevant for economic development. Minimalist definitions of
democracy, limited to electoral democracy, as is often propagated in political science, cannot
capture the full picture of the economic implications of democratic regime change.

6 Robustness Checks

Our analysis so far has operationalised democratic regime change in a treatment effect frame-
work which somewhat abstracts from any explicit dependencies between several political in-
stitutions: for instance, the ‘rule of law’ effect on economic development may be conditional on
the country being a functioning ‘electoral democracy’ or vice-versa. Given that in our horse
races the running line regressions condition on the magnitude and variability of ‘other’/‘rival’
political institutions, we have not ignored this issue. However, it could be argued that adopting
a specification which puts interaction effects at the heart of the analysis would provide a clearer
test of our assumption that the above results are meaningful and robust to such ‘conditionali-
ties.’

We restrict the potential for interactions to make this implementation feasible: (i) we can
interact the two mid-level democracy indicators, but for the ‘lower-level’ analysis we only in-
teract the sub-component of polyarchy with the liberal component, and vice-versa; and (ii) we
do not estimate ‘full’ models including indicator A, indicator B and their interaction — this
would make it difficult to identify each component separately due to the limited degrees of

38If Turkey and the Philippines are excluded from this analysis then the judicial constraints effect remains statis-
tically insignificant in the running line estimates beyond 45 years ‘in regime’.

39The sharp negative effect in the initial years of the running line predicted values seems to be driven by the
experiences of Egypt, Libya and Algeria.

40Adopting a common threshold of 0.5 for all institutional building blocks of the liberal component (see Panel (b)
of Figure E-5) confirms the above patterns with regard to the two elements of executive constraints, while the effect
of rule of law differs quite markedly in that it is negative in the initial years and then continuously improves with
time in regime. It should be noted that the full sample mean for rule of law, at 0.62, is markedly higher than that for
all other lower-tier institutional indices.
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Figure 5: Horseraces between Low-level Indicators of Democracy
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(a) Components of Electoral Democracy (Polyarchy)
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Notes: This analysis uses running line regressions which regress the estimate of the diff-in-diff model on the years
of treatment, conditioning on the value and standard deviation of ‘other’ mid- and low-level democracy indices:
for the ‘freedom of expression’ analysis (subcomponent of polyarchy) this is the liberal component (mid-level ‘rival’
to polyarchy), freedom of association, and clean elections (both subcomponents of polyarchy). In analogy for the
other subcomponents of polyarchy in the upper panel and of the liberal component in the lower panel. Additional
controls are the number of threshold crossings (‘democratisations’ and ‘reversals’), and the start year of the coun-
try’s data series. The two vertical dashed lines are added as a reminder that the ‘within-country’ difference of the
Diff-in-Diff estimates presented in the extreme sections of these graphs are based on (or rather identified by) either a
minimal number of years ‘in regime’ or a minimal number of years ‘not in regime’. Shaded bars indicate the country
distributions of treatment years, full (hollow) markers in the running line plots indicate statistical (in)significance
at the 10% level. Appendix Table C-2 reports the median number of years of ‘treatment’ for each model: 24 for
clean elections, 29 for the other two polyarchy components; 27 for judicial constraints, 29 for the other two liberal
components. 27



freedom (requiring three sets of estimated factors from different control samples) and the high
levels of collinearity between the three dummy variables.41 Instead, we estimate models which
only include the interaction variable: the intuition is that if conditionality between institutions,
in a fashion not captured by our previous empirical implementation, plays a significant quan-
titative role for economic development then we should be able to detect this deviation when
comparing the results for the ‘pure’ interaction effect with those for the effects of individual
indicator A and B, respectively. Put differently, these interaction effect models simply require
that for regime change to occur both indices combined in the interaction have to have breached
the respective mean index threshold.

6.1 Modelling Conditionality

We extend the previous PCDID Difference-in-Difference specification to a model where we
study the interaction of two treatments. Generically, we denote a treatment A at some point
TA and a treatment B at some other point TB — the timing/relative order of the two is ig-
nored: treatment A does not require treatment B or vice-versa. However, we are explicit in
modelling the joint or interaction effect of having received both treatments at some point TA
or TB , whichever comes later. Our reduced form treatment effects model with interactive fixed
effects is then

yit = Θ
AB
i 1{i∈A∩B} 1{t>max(TA

i , TB
i )} + µAB

i
′fAB

t + β′ixit + εit, (6)

where we already implement the decomposition of a time-varying heterogeneous treatment
effect into, generically, Θit = Θi + Θ̃it, with E(Θ̃it|t > Ti) = 0 for all treated units since this
represents the demeaned, time-varying idiosyncratic component of Θit. As a result the error
term takes the following form

εit = εit + Θ̃AB
it 1{i∈A∩B} 1{t>max(TA

i , TB
i )}, (7)

with ε white noise. This reduced form error εit has mean zero but can be weakly dependent
(e.g. spatial or serial correlation) and/or heteroskedastic. In equation (6) A ∩ B is the group of
countries which received both treatments and we construct the control group accordingly as
those countries which never experienced treatment A or B: we use AB to identify this group.
Note that as before the timing dummy is heterogeneous, thus allowing for variation in treat-
ment timing.

This is a very restrictive specification, in that we ignore those groups of countries which
experienced one but not the other treatment, and hence may distort the true counterfactual.
Since our focus is on the potential complementarity between treatments A and B we therefore
adopt an alternative model which captures the counterfactual in the groups which did not

41Fewer than 11% of all observations for the polyarchy and liberal component dummies (using the mean as
the cut-off) are not jointly zero or jointly one, in the ‘treated’ sample for the interaction effect this rises to 12.5%.
Naturally for the interaction term this overlap is even greater.
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