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Abstract  

The democracy-corruption relation and the religiosity-corruption relation are analyzed. Both 

univariate relations are strong in the cross-country perspective, which is taken to reflect the 

long run. Democracies are less corrupt, while religious countries are more corrupt. However, 

the relations belong to a complex pattern, with long soft lags and much spuriousness, as the 

three variables also have parallel transitions as a function of income. When the relations are 

controlled for the transitions, the effects decrease substantially but keep the signs. The 

religiosity-corruption relation has a micro-macro problem, as the positive sign in the between-

country result is contradicted by a negative within-countries result. 
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1. Introduction 

 

This paper studies two relations between three/four institutional indices in cross-county data: 

Corruption, T, democracy PV, and religiosity R. The relations are the corruption democracy 

(T, PV)-relation, and the corruption religiosity (T, R)-relation. Both univariate relations are 

strong. The (T, PV)-correlation is negative, so democracies are less corrupt, while the (T, R)-

correlation is positive, so religious countries are more corrupt. 

However, the indices for the three institutions have parallel transitions, i.e., they change 

slowly but systematically as a function of income. This gives spurious elements in both 

relations. Thus, they have a spurious and specific part. The purpose of the paper is to isolate 

and analyze the specific part, which may be causal. It turns out to be modest, but it keeps the 

signs mentioned. Economists like sharp and clear relations, but relations between institutions 

are different – both relations work with long soft lags. The time-series for corruption are at 

most 24 years long, so the analysis relies on equivalence: Wide cross-country data tells the 

same story as long time series, see section 2.4. 

Countries have one regime, so the (T, PV)-relation is macro. Religiosity is measured by 

polls that may be analyzed both the micro and the macro level. While the macro between-

countries relation is positive, the literature shows that the micro within-countries relation is 

negative – the relation has a micro-macro contradiction. 

Two data samples are used. The T-sample is limited by the corruption index. It is large 

and representative but has no religiosity data. The W-sample is limited by the religiosity data. 

They are fine as far as they go, but they are based on the World Values Survey that is done 

every fifth year and for 24-78 changing countries. Thus, the W-sample is much smaller, and as 

shown in the Appendix it is quite skewed. The paper estimates the corruption-democracy 

relation on both samples finding similar results. Hence the skewness of the W-sample is not so 

bad as to give unreliable results. The corruption-religiosity relation may also generalize. 

Section 2 discusses literature and theory. Section 3 presents variables and samples. 

Section 4 considers the strong univariate relations, and the common factor giving spuriousness. 

Section 5 reports kernel regressions yielding the functional forms of the univariate relations. 

Section 6 reports linear estimates. Finally, section 7 summarizes the sizes of the effects. 

 

1.1 The replication problem and likely priors 

All social sciences are increasingly aware that they/we have a replication problem. We 
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researchers are human with priors and interests like everybody else. Research projects require 

choices, notably about the inclusions of ad hoc control variables. The choices affect results, 

and researchers will often search until they find a result they like.2 Results due to overfitting 

do not replicate. 3  If many researchers like the same, publication bias results. The classical 

research strategy (theory/model/regression) is so flexible that it permits a wide range of results, 

and often contains publication bias, see Ioannidis et al (2017). The priors expected are: 

(T, PV)-relation: A large majority in the west that dominate research believe that 

democracy is the best political system. It has often been claimed that it comes with a premium. 

The popular literature stresses two premiums: A growth premium and a corruption (reduction) 

premium. The growth premium is dubious and appears with a long lag, ibid.4 The analysis 

below does find a corruption premium. 

(T, R)-relation: Religion is a highly emotional subject, so biases may be expected. The 

discussion deals with the sign of the relation. Think of two discussants: He is religious, and 

likes a negative effect, and she is irreligious and likes a positive effect. If one side dominates, 

this gives publication bias. 

This paper concentrates on univariate relations, and one strongly justified control 

variable. Thus, everything is easy to replicate, and no model searches are made. 

  

 
2 The development of computers, analytical programs and net sources for data has reduced the costs of using the 
classical method. It costs next to nothing to estimate variants of a model once the data is in the machine. 
Consequently, the classical method has grown more popular, i.e., datamining/overfitting has increased. 
3  In October 2025 Google scholar gave 241,000 hits to replication crisis in economics. The literature on the 
political economy of research is surveyed in Paldam (2025c). 
4 Ibid refers to (Paldam 2021, 2024 2025a and b). 
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2. Theory and literature 

 

Table 1 shows that the two relations have been greatly discussed both in the media and 

academic literature. The size makes it necessary to limit the literature survey. The older 

literature on corruption is covered by two large books of readings, Heidenheimer et al. (1999) 

and Dutta and Aidt (2016). The 1,810 pages of the two books often mention the effect of 

democracy and a few times the effect of religion but contains no paper that concentrates on 

either of the two relations. However, this has changed. The next three sections try to cover the 

most important papers. 

 

 

Table 1. Hits in millions from searches in Google and Google Scholar 

 Google Scholar 
 Search term  Hits Hits 
 Corruption and democracy (T, PV) 121 2.2 
 Corruption and religion 41 1.7 
 Corruption and religiosity (T, R) 57 0.2 

The searches took place in October 2025. Note the difference between religion and religiosity 
Religiosity is the intensity of the religion of the respondent. It applies to any religion. 

 

 

2.1 Mechanisms in both relations 

Two mechanisms affect both relations: 

Both religions and political ideologies stresses ideals including honesty. It affects both 

macro relations, and it gives a micro relation between corruption and religiosity discussed in 

sections 2.3 and 6.4. 

Both political regimes and religions are run by organizations that demand loyalty and 

close ranks when criticized. It taints the organization if a well-known member is criticized for 

corruption. Hence, there is an urge within the organization to deal with such critique internally 

and in secret.5  In addition, organizations have hierarchies, where the lower ranks may not 

criticize those above. If the top becomes rich, many further down in the ranks will keep quiet, 

and perhaps they may also want to cash in. The higher degree of monopoly an organization 

has, the more it controls the flow of information and the easier it becomes for an insider to hide 

corruption. This mechanism will be mentioned as the first in the next two sections. 

  

 
5 However, if secrecy fails, the problem may be larger the original one. But there is also the outside option of the 
legal system. These choices will not be discussed at present. 
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2.2  The (T, PV)-relation between democracy and corruption 

An authoritarian regime is a power monopoly that tries to control its environment and demands 

loyalty. Thus, it is more likely that a whistleblower will be punished than a corrupt member of 

the organization. Conversely, democracies have a flatter power structure, with competing 

parties that like whistleblowers in other parties, and a free press that loves all whistleblowers. 

The (T, PV) agree that the connection is negative.6 Three main subjects are discussed: 

(i) How strong is the relation? Here the spectrum of findings is wide, as it depends upon 

the mediating variables; see section 1.1. Compare Kolstad and Wiig (2016) finding a large 

effect, even in poor countries, and Rock (2009) finding a more moderate one depending on the 

consolidation of democracy. 

(ii) Democracy is a package with many strongly correlated parts. Is it possible to 

identify parts that are more or less important to reduce corruption? One such factor is freedom 

of the press, see e.g., Kalenborn and Lessmann (2013). Another is strong competition as was 

already proposed by Ades and Di Tella (1999). Both extra factors are measures of the ease of 

criticizing corrupt practices. 

(iii) Is the relation linear? This is analyzed using a quadratic functional form since 

Montinola and Jackman (2002). Sung (2004) even found that a cubic form works the best. 

However, most latter work has used the quadratic form; see e.g., Jetter, et al (2015), McMann 

et al. (2020). The analysis below shows the relation is indeed non-linear but not quadratic. 

 

2.3 The (T, R)-relation between religiosity and corruption and the micro-macro problem 

The most religious countries typically have a strong monopoly Church (i.e., religion) that is 

integrated in the political regime. Churches often claim some holiness, and they close ranks 

when one member is criticized. Whistleblowers might even be seen as enemies of God.7 Thus, 

secularization and religious freedom with competing religions increase honesty. 

Due to the poor availability of cross-country religiosity data most studies are within-

country micro studies. The few macro studies use the World Values Study data, which are also 

used below. The macro studies typically use one or two items from one wave of the WVS as 

their measure of religiosity, see e.g., Gokcekus and Ecki (2020). They find positive results like 

the more general present study. 

 
6 This was already found in the first cross country studies Treisman (2002), Montinola and Jackman (2002), and 
Paldam (2003). One of the key factors in the large expansion of the literature has been the appearance of 
Transparency International’s index, see section 3. 
7 Gutmann (2015) studies corruption within Churches and confirm that monopoly increases corruption. 
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Micro-studies analyze if religiosity influences the norms of individuals when they are 

in morally gray situations, such as when giving a (small) bribe may give some gain. A fine 

survey of the theory and findings about norm formation is Voigt (2023, 2024), It points to 

religion as a factor increasing morality.8 The classical papers are Guiso et al (2003), Atkinson 

and Bourrat (2011), Shariff and Nerenzavan (2011), and Shariff and Remtulla (2012). A couple 

of later studies such as Flavin and Ledet (2013) and Gouda et al (2015) find a modest effect. 

Thus, strong religion may increase peoples’ propensity to act morally, especially when 

they believe that they may otherwise go to hell. The evidence is of two kinds. (i) Studies of 

polls asking people about their behavior in such situations, and (ii) lab experiments where the 

players are put in gray situations where they may choose to behave morally. However, it is 

cheap to be moral in polls and lab experiments, so it is likely that this evidence shows 

expressive behavior. That is, how people would like to be, rather than how they are. Thus, we 

suspect that they exaggerate their morality. 

The R-measure used below gives the fraction of people that claim to be strongly 

religious, and thus countries with a high R-score should be less corrupt, i.e., the correlation 

should be negative. But it is positive, even when the relation is controlled for income. The 

micro-macro problem is analyzed in section 6.4. 

 

2.4 Transition theory. The underlying skeleton of development 

The term transition is used in many ways. This paper uses the definition from the theory of 

economic growth: A transition is the change from one steady state to another. The analysis of 

long run growth has identified two basic steady states: The traditional and the modern; see 

Maddison (2001) and Galor (2011). The full transition takes 1-2 centuries, so it should be 

studied in long time series. Such series do not exist for T and R. Here we must rely on 

equivalence between long run and the cross-country variation. 

Development is the confluent transition of all socio-economic variables – including 

institutional indices – from the traditional to the modern steady state. The confluence gives 

substantial covariance in the estimates. The best proxy for development is income, y = ln gdp. 

Transitions are the underlying skeleton of development. They have a distinct functional 

form   or   depending on the scale of the variables, where the horizontal axis is 

income. The form of the relations is non-linear, but still monotonous, so linear approximations 

 
8 The same applies to political ideologies that typically claim that a true member was a moral person. They may 
do terrible things for the party/country, but not for personal gain. Though, of course, the power monopoly the 
ideologies creates when they rule serve as a fine cover for corruption. 
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tell most of the story. 9 However, transitions are overlaid with a great deal of other movements 

that, in our perspective, are specific or random noise. 

Transition theory predicts equivalence: Long time-series and wide cross-country data 

samples tell the same transition story, where long here means a century and wide means that 

the countries span the full range of development. It has been  confirmed in a handful of cases 

where both samples are available, see ibid.  

The T-, PV-, and R-indices, for corruption, political regime, and religiosity all have 

transitions that is a function of income, see ibid. As both variables in the relations are functions 

of y a substantial part of the (T, PV)- and the (T, R)-relations are spurious. Section 6 uses income 

to control for the transition.  

 
9  Transition theory predicts that institutional indices have two topped distributions. A low-income top for the 
traditional steady state and a high-income top for the modern steady state, ibid. All countries were in the traditional 
steady state before 1750, with very low growth. Then first a few and gradually more countries started to grow. 
Today about 45 countries have converged to about the same high-income level growing at 1½-2%. The gulf 
separating the two steady states has grown wide. Most countries are in transition, and hence widely spread out. 
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3. Variables and samples 

 

3.1  Four institutional and two national accounts variables: T, P, V, R, y, and g 

T = 10 – TI, where TI is Transparency International’s corruption index, TI, which measures 

honesty. T has the range [0, 10]. The index started in 1995, with data for 41 countries. This 

number has grown over time, and 188 countries are covered for at least one year. The index 

aggregates a dozen primary indies after an annual calibration to the same scale. Thus, the 

changes are difficult to interpretate.10 

P and V are democracy indices, where V is becoming the standard one. Fortunately, 

they give similar results, and most relations will be illustrated with just the V-index. The two 

democracy indices used are converted into a percentage scale, relative to their ranges. Polity, 

P0, has the range [-10, 10]. Thus, P = 100(P0 + 10)/20. Polyarchy, V0, has the range ]0, 1[. 

Thus, V = 100V0. Endpoints are ideals that are not reached. 

R is religiosity. It is a polled measure of the intensity of the religion of the respondent. 

It is defined as the importance of religion in all aspects of life. To get as close to the definition 

as possible, R is based 14 items that cover different aspects of religiosity in the World Values 

Survey. A factor analysis shows that one factor dominates. It is chosen as the best measure of 

religiosity. The WVS comes in 5-year waves, where four are available since 1995. 

The two national accounts variable are calculated from the gdp, which is the real GDP 

per capita. Income is y = ln (gdp), and g is the growth of gdp. 

 

3.2 Distribution of the first differences to the institutional indices  

The four graphs of Figure 1 show the very different frequencies of the changes in the four 

variables. Most changes are small showing that they normally change slowly. 

The PV indices are constant in about 90% of the years. The polyarchy index has 

marginal fluctuations within the bins. The average spell of regime constancy is about 10 years 

on average. All political regimes try to consolidate, and thus, the indices are in a status quo 

equilibrium most years during the transition and must find a new value if it is disturbed. 

However, at the two ends they are in steady state equilibrium. If the equilibrium is broken by 

a triggering event, the index returns to its old value. The interplay of the two equilibria in the 

democratic transition is discussed elsewhere; see ibid. 

 

 
10 The way the index is compiled changed (a little?) in 2012. How important the change is discussed by Gründler 
and Potrafke (2019) and Paldam (2021). At present the change is disregarded. 
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Figure 1: Frequency distributions of the first difference of the indices 

 

Figure 1.1. 

∆T, corruption 

Bin 0.02. N = 2,619 

 

 

 

 

Figure 1.2. 

∆P, polity. 

Bin 1. N = 11,099 

 

 

 

 

Figure 1.3. 

∆V, polyarchy.  

Bin 0.05. N = 11,099 

 

 

 

 

Figure 1.4 

∆R, religiosity 

Between waves 

Bin 5. N = 221 
 

 

 

3.3 Samples. T and W 

Income is available for 155 countries covered by P and V, but as the OPEC countries are 

omitted 136 countries remain All are available for the T-sample, but not for the W sample. 
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The T-sample covers six variables P, V, T, y, and g but missed R. N = 2,610. The T-

sample is divided into periods corresponding to the waves of the W-sample. 

The W-sample covers the same six variables plus R, is further limited by the available 

polls of the WVS, which come in waves. Only four waves are available after 1995 (w3, w4, 

w5, and w6). The W-sample covers the variables for N = 221 polls. The 19 OPEC polls are not 

included in the calculations but shown on graphs that include the point scatter. 

The Appendix tests if the countries in the waves are representative of all countries in 

the world. Both samples start with too many DCs (developed countries), so the first wave is 

too narrow. The T-sample quickly grows to 180 countries. Except for the first all waves of the 

T-sample are representative. The W-sample stays with a changing sample of about 60 

countries.11 none of the waves for the W sample are representative. This gives a problem and 

an opportunity: One should worry that the results reached fail to generalize across waves, but 

when results are similar across the waves, it is a strong sign that the results are general. 

The T-sample is 11 times larger and much more representative. It is used as the best 

result when results differ. Fortunately, the differences are small. 

  

 
11 It is difficult to finance large cross-country polls, so the VWS is selective, and each wave concentrates on 
country groups that are especially interesting in the period of the wave. 
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4. Correlations between and within countries 

 

The data for variable x comes as a panel, xti, where t is (at most) 24 years, and i is (at most) 136 

countries. When the data are unified the panel xit becomes the xj vector, where the j = ti is (at 

most) 3,264 observations have no natural order. As some observations are missing N = 2,610 

in most estimates. As the series are all non-normal the usual Pearson’s correlation, r, is 

supplemented with Spearman’s rank correlation, ρ.12 

 

4.1 Between countries: correlations and factor analysis 

Table 2 show correlations for the seven relations discussed. They are all substantial and have 

the signs mentioned in the introduction. The upper part is Part 1 for the two key relations, and 

the lower Part 2 for the transition relations. The left Panel A is for the relations that can be made 

for both samples, while the right Panel B includes R that only exists for the W-sample. 

The correlations in Panel A that can be made for both samples are similar. The four 

correlations (1), (2), (5), and (6) that include a PV variable are numerically larger for ρ due to 

the two topped distribution of democracy indices. The remaining three correlations (3), (4) , 

and (7) are the same for r and ρ, so the distributions are of no consequence. 

 

 

Table 2. Correlations for the univariate relations 

Panel 1A. (T, PV) relation Panel 1B. (T, R) relation 
  T-sample W-sample   W-sample 
 Relation N = 2,610 N = 221  Relation N = 221 

(1a) r(T, P) -0.49 -0.47 (3a) r(T, R) 0.50 
(1b) ρ(T, P) -0.69 -0.72 (3b) ρ(T, R) 0.49 
(2a) r(T, V) -0.68 -0.64 R Missing for T sample 
(2b) ρ(T, V) -0.74 -0.75 

Panel 2A. T(y), P(y), V(y) transitions Panel 2B. R(y) transition 
  T-sample W-sample   W-sample 
 Relation N = 2,610 N = 221  Relation N = 221 

(4a) r(T, y) -0.77 -0.78 (7a) r(R, y) -0.57 
(4b) ρ(T, y) -0.80 -0.84 (7b) ρ(R, y) -0.59 
(5a) r(P, y)  0.45    0.51 

R Missing for T sample (5b) ρ(P, y)  0.66    0.71 
(6a) r(V, y)  0.62    0.63 
(6b) ρ(V, y)  0.68    0.70 

T is corruption, P is polity, V is polyarchy, R is religiosity, y is income, see section I of references. 
Pearson’s correlation is r, while Spearman’s rank correlation is ρ. 

 
12 If the distributions are normal, ρ → r as N rises, so if ρ ≠ r even when N is large, it is a sign that the distributions 
are non-normal and then ρ is preferable. None of the four variables are normally distributed: The most non-normal 
are the democracy indices that are two-topped. 
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The factor analysis in Table 3 adds a crucial point to the correlation analysis. Both 

samples have one and only one common factor, and it is the same factor. The cumulative 

explanation from factor1 is 0.9 in both samples. Factor2 has a low eigenvalue and should be 

disregarded. It follows from the table that the two PV-variables (democracy) tell the same story, 

and that the growth rate does not matter for factor1. The variables that matter for factor1 (T, P, 

V, and y) have almost the same loadings in samples. 

It is likely that if the R-variable had been available for the T-sample it would have been 

close to -0.51. Factor1 is the transition in the four first variables, T(y), P(y), V(y), and R(y). 

Section 6.3 shows that the sum of the common contribution of the variables is about two thirds 

of the total one. 

 

 

Table 3. Factor analyses of the two samples 

 T-sample W-sample 
 N = 2,610 N = 221 
 Factor1 Factor2 Factor1 Factor2 

Eigenvalue 2.70 0.44 3.02 0.64 
Cumulative 0.92 1.07 0.88 1.06 
 Factor loadings Factor loadings 

 T, Corruption -0.79 0.33 -0.80  0.28 
 P, Polity  0.80 0.41  0.78  0.49 
 V, Polyarchy  0.93 0.21  0.90  0.31 
 R, religiosity Not available -0.51  0.38 
 y, income  0.74 -0.35  0.82 -0.30 
 g, growth -0.11 -0.04 -0.22  0.01 

 

 

4.2 Within countries: averages of correlations for the individual countries 

Table 4 shows averages of correlation for the individual countries of the (T, PV)-relation. The 

averages are small and have variable signs. When they are sorted by the number of observations 

in the country there are no significant trends. 

 

 

Table 4. Averages for (T, PV) correlations within countries 

 (1) (2) (3) (4) 
Correlation (T, V)-relation (T, P)-relation 
 All Non-western As for P All available 
Nc  136 113 78 78 
Average 0.019 -0.006 0.005 -0.054 
2 se (0.003) (0.001) (0.001) (-0.012) 

Correlations in column (4) cannot be calculated for P constant. Thus, only 78 correlations are available. Column 
(3) is for the same countries as in (4). Nc is the number of countries. 
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The P observations are constant for many countries – notably western – where P is 100. 

In these countries the V index has small oscillations that may be random, but the average 

correlation falls when it is made for the countries where P is constant. This suggests that 24 

years are too few to obtain a relation between the variables. 

Figure 2 analyzes the lags in the relations.13 For 71 countries more than 20 consecutive 

annual observations are available for V and T. For these countries, the correlograms with 10 

lags to either side are calculated. The figure shows the average of the 71 correlograms for both 

levels and first differences of the variables. None of these correlations are significant. Thus, a 

political system change has little effect on corruption in the short run. The large correlations 

reported in Table 2 are due to the long run, i.e., to the between-counties variation. 

 

 

Figure 2. Average correlogram for 71 countries of the (T, V) democracy-corruption relation 

 

Figure 2a. Level 

variables T, V. 

 

 

 

 

 

 

 

Figure 2b. First 

difference variables 

dT, dV 

 

 

 

 

  

 
13 Seven missing observations are interpolated are to get the data set used. The P index is constant for more than 
half of the countries, so only the (T, V) correlogram is presented. The W-sample does not allow correlograms. 
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5. Testing theories with kernel regressions on unified datasets 

 

Figures 3-7 study general patterns in cross-country data using a technique that provides test of 

theories. The technique is discussed elsewhere, see ibid. A brief survey is: 

The unification was explained in Section 4. It gives large samples. It is a smoothed 

moving average of the x-data sorted by y with a fixed bandwidth bw. The kernel x = x(y) is 

written x = Kx(y, bw). The kernel moves in a predictable way to the bw, so that it is easy to see 

when the bw is too small or too large. There is normally a substantial bw-range where the 

kernel-curve is stable. The kernel comes with 95% cis (confidence intervals). 

Kernel regression assumes no economic theory and no functional form. Economic 

theories predict the qualitative functional form of relations. Thus, it is a test of a theory if a 

curve with the form predicted can be drawn within the 95% cis of the kernel curve. It is a strong 

test if: (i) the form predicted is distinct, and (ii) the cis are narrow. (ii) also tests if the unification 

of the data is justified. 

 

5.1 Countries shown on figures 3b, 4, 5b, and 7 for the W sample 

The T-sample give point scatters of N = 2,610 points. It is omitted on the graphs. The W-sample 

has only N = 221 points, here the scatter is shown as hollow gray circles. Some outliers are 

indicated by filling the gray circles. Two country groups are singled out: 

(i) Western countries have a black dot in the middle of the circle. They have both low 

corruption, low religiosity, and high democracy.14 From all we know, these countries had both 

high corruption, high religiosity, and no democracy two centuries ago. The countries in the 

group are one of the first country groups that went through the grand transition and became 

high income countries. Australia, Canada, New Zealand, and the UK stick out almost as much 

and in the same way, and so do Singapore. 

(ii) OPEC countries are the gray diamonds. They deviate by combining high corruption, 

high religiosity, and little democracy ibid. They have acquired substantial wealth without the 

deep changes in society normally associated with development. As the high level of 

authoritarianism does increase corruption, the OPEC countries are relatively corrupt. They are 

not used in the estimate of the kernels.  

 
14  On closer inspection the most extreme countries in these respects are from NW-Europe, i.e., the 5 Nordic 
countries, Germany, and the Netherlands. 
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5.2 The key relations: (T, PV) and (T, R) 

Figure 3a (T-sample) and b (W-sample) reports the path of the (T, PV). It is flat from 0 to 65 

and then the three curves bend down quite fast. At the end it starts flattening once again. The 

graphs for the two samples are similar. Democracy has no connection to corruption in low- and 

middle-income countries, but at high levels of democracy there is a strong connection. 

Figure 4 turns to the univariate (T, R)-relation between religiosity and corruption. It is 

almost a straight line with a positive slope. It is obvious that most of the positive slope is due 

to the western countries. In addition, it looks a great deal like the transition curve on Figure 7 

below, given the slopes of the relations. 

 

 

Figure 3. (T, PV)-relation. Explaining corruption T by democracy P or V 

 

 

Figure 3a. T-sample. 

(T, P) and (T, V) 

Relations. The 95% 

ci’s are only drawn 

for the polyarchy index 

 

 

 

 

 

Figure 3b. W-sample. 

(T, V)-relation, like 

the black curve in 

Figure 3a 

 

 

 

 

The 95% confidence intervals are given for the KV(y, 0.4) curves. They are similar for the KP(y, 0.4) curves. 
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Figure 4. (T, R)-relation. Explaining corruption T by religiosity R 

 

 

 

 

 

 

 

 

 

 

 

5.3 The transitions T(y), P(y), V(y), and R(y) 

Figures 5 and 6 show perfect transitions that are analyzed in more detail elsewhere, see ibid. 

At present the key points are that the T and W samples give the same picture, which may affect 

the two institutional relations on Figures 3 and 5. The W-sample is thin for the poorest 

countries, which is y < 8. Still, the curves are virtually the same for the two samples. 

On Figure 4a the 95% confidence intervals are so narrow that they are difficult to see. 

Two observations from Figure 5 add to the discussion of the effects of democracy and 

religiosity: (1) The transition of corruption is late. The strong fall in the corruption index 

happens in the income interval [9.7, 10.75]. (2) The countries of the west that have been 

relatively wealthy for more than a century have low corruption. 

 

 

Figure 5. The transition of corruption, T(y) 

 

 

Figure 5a. T-sample. 

T(y) transition 
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Figure 5b. W-sample. 

T(y) transition 

 

 

 

 

 

Figure 6. The democratic transition, P(y), and V(y) 

 

 

Figure 6a. T-sample. 

P and V transitions 

 

 

 

 

 

 

 

Figure 6b. W-sample. 

P and V transitions 

the two point scatters 

Are not shown 

 

 

 

 

The 95% confidence intervals are given for the KV(y, 0.4) curves. They are similar for the KP(y, 0.4) curves. 
 

 

The curves in Figure 6 show the democratic transition – they do not contain the scatter 

and the confidence intervals, as each figure shows two curves. The 221 observations used for 
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Figure 6b are rather few to estimate the kernels, and for the thin data below y = 8.2 the 

confidence intervals are so wide that it cannot be rejected that the curves are horizontal. Once 

the curves are supported by more observations, they look like the curves on Figure 6a, showing 

perfect transition curves. And the curves for the T-sample are always within the 95% confidence 

intervals of the curves for the W-sample. The six kernels in Figure 4 are estimated without the 

OPEC countries that have no transition but rather turn more authoritarian at high income. 

 

 

Figure 7. The religious transition, R(y) 

 

 

 

 

 

 

 

 

 

 

 

Finally, Figure 7 shows the religious transition that can only be estimated on the W-

sample. Here the transition curve is less perfect. It looks like a linear curve, but religiosity 

cannot keep falling and becomes negative. Thus, it must be interpreted as an incomplete 

transition that will continue for some time and then it will flatten out at a new lower level. 

When all 332 observations are considered, the weak bend on Figure 7 becomes clearer. The 

level of religiosity may stabilize at 30%. The stories of the OPEC and the western countries in 

Figures 4b, 5 and 6b are the same as in Figure 7. The OPEC countries are above, and most 

Western countries are below the transition curve. 

The transitions tell a story of long lags. Democracy indices have an almost linear 

increase in democracy in the income interval [8.25, 10.25], but they only turn honest after a 

further increase in income of a bit more than one logarithmic point, which is 2.7 times in the 

gdp. This is likely to take half a century. The religious transition is late too. 
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6. OLS regressions: Linear approximations, using the V-variable 

 

This section uses standard OLS regressions. Parentheses hold t-ratios, aR2 is the R2 adjusted 

for degrees of freedom. The tables compare regressions for all observations in the sample with 

average results for the four waves/periods, written Av(w), and their standard deviation std(w). 

This is a test of robustness. 

 

6.1 The first key relations: T(PV), T(y), and T(PV, y) relations  

The three models in Table 5a show all give nicely significant results, which are stable across 

waves. However, PV and y have strong multicollinearity. The univariate relations (1) and (2) 

give results much like the correlations in Table 2. Model (2) is even better than model (1): The 

aR2 is about 30% higher and the t-ratio is similarly larger. 

Model (3) is the (T, V, y,)-relation, which includes both V and y. This has three effects: 

(i) The aR2-score increases substantially. (ii) The coefficient on both V and y decreases, and 

(iii) becomes less stable. Table 5b shows that the results for the V-index generalize to the P-

democracy indices as expected. 

 

 

Table 5a. The (T, V)-relation explaining corruption by democracy and income 

Table 5a. Two (T, V)-models and the (T, y) -model 

 T-sample, N = 2,610 W-sample, N = 221 
 Constant V y aR2 Constant V y aR2 
 Model (1)   T = constant + αV 

All 8.625 (120) -0.050 (-47)  0.462 8.601 (27) -0.053 (-12)  0.412 
Av(w) 8.568 (53) -0.050 (-21)  0.447 8.808 (13) -0.055 (-6)  0.407 
Std(w) 0.127 (18) 0.002 (6)  0.078 0.729 (1.6) 0.009 (0.3)  0.018 

 Model (2)   T = constant + γy 
All 18.75 (86)  -1.446 (61) 0.586 23.19 (23)  -1.918 (-18) 0.606 

Av(w) 19.54 (38)  -1.536 (27) 0.599 23.44 (12)  -1.945 (-10) 0.608 
Std(w) 2.63 (8)  0.308 (5) 0.040 2.88 (2.7)  0.326 (2.4) 0.101 

 Model (3)   T = constant + αV+ γy 
All 16.69 (76) -0.024 (-23) -1.056 (-38) 0.654 20.90 (20) -0.021 (5) -1.526 (-12) 0.642 

Av(w) 17.82 (35) -0.021 (-10) -1.208 (-18)  21.86 (19) -0.016 (1.8) -1.667 (6) 0.645 
Std(w) 3.14 (7) 0.008 (5) 0.414 (3) 0.013 3.60 (1.9) 0.011 (1.4) 0.459 (1.6) 0.060 

 

Table 5b. T-sample. (T, PV)-model (3) for the two democracy indices P and V 

Model (3)   T = + αPV + γ1y + constant, for P and V, for N = 2,610 
 Constant P V y aR2 

P 18.40 (86) -0.014 (-14)  -1.289 (-50) 0.613 
V 16.69 (76) - -0.024 (-23) -1.056 (-38) 0.654 

The regression for V in Table 5b is the same as the All row for model (2) in Table 5a.  
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6.2 (T, R), (T, R, y), and (T, R, V, y) models 

The two first models in Table 6 are parallel to Table 5, but V is now replaced with R. Model (4) 

corresponds to Model (1) in Table 5, while Model (5) corresponds to Model (3). The 

interpretation of the two parallel tables is much the same as before. When income y is included, 

the average estimate of the effect of religiosity drops to one third, and the aR2 increases. 

 

 

Table 6. W-sample. Explaining corruption by religiosity, democracy, and income 

 Constant R V y aR2 

 Model (4)   T = constant + βR  
All 1.906 (5) 0.059 (9)   0.247 

Av(w) 1.940 (2.6) 0.058 (4)   0.240 
Std(w) 0.330 (0.6) 0.006 (0.7)   0.067 

 Model (5)   T = constant + βR + γy  
All 21.58 (15) 0.010 (1.6)  -1.803 (-14) 0.608 

Av(w) 21.96 (8) 0.008 (0.7)  -1.835(-8) 0.612 
Std(w) 4.78 (2.5) 0.011 (0.9)  0.466 (2.6) 0.095 

 Model (6)   T = constant + βR +αV + γy  
All 19.18 (13) 0.010 (1.8) -0.021 (-5) -1.400 (-10) 0.646 

Av(w) 20.00 (7) 0.010 (0.9) -0.016 (-1.9) -1.526 (-5) 0.651 
Std(w) 5.52 (2.3) 0.011 (0.9) 0.011 (1.5) 0.603 (2.1) 0.050 

 

 

Model 6 is the full model where T is explained by R, V, and y. The effect of R ceases to 

fall, and the sign of the effect stays the same. Even when the average Av(w) in the All row 

becomes unstable. The estimates of the two effects give the specific effects of the two variables. 

Thus, the specific effects of democracy and religiosity are -0.021 and 0.010, respectively. 

Recall Figures 6 and 6 for the long run. 

The democracy indices move a great deal from this perspective. Imagine that the 

democracy indices jump by 40 pp and remain at the new level. This should give a decrease of 

almost one point on the T-scale. It will be a nice improvement in the level of honesty, but the 

change will come gradually over several decades. The biggest changes in religiosity since 1995 

have been in Catholic countries with rapid economic growth. In some of these countries, there 

has been a fall in R of 20% over a decade. That will give a fall in corruption of 0.2 points, so 

the corruption effect is surely small. 

To summarize: When the three pairs of univariate regressions are compared it confirms 

that the strongest variable explaining corruption is income. The y-variable explains about 58% 

of the variation in both samples even though the T-sample is more representative. The 
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coefficient on variation on the aR2 is a little lower for the T-sample than for the W-sample as 

expected. 

 

6.3 The marginal effects of the three variables 

The analysis above has considered the effect on corruption of two institutions: religiosity and 

democracy. Though the two institutions are different, the analysis shows a parallel pattern 

except for the sign. In addition, the regression analysis has replicated the results for T, V, R, 

and y from the T-sample to the W-sample. Even when the W-sample is much smaller and 

skewed, the replications went rather well. This suggests that if the R-variable had been available 

for all observations, the results for religiosity may also replicate. 

 

 

Table 7. Marginal effects (∆aR2) of variables explaining corruption 

Sample  Contribution  Effects All 

T-sam
p le 

(1) Total effect Model (3) Table 6a aR2 0.65 
(2) V marginal Deleting V -ΔaR2 0.07 
(3) y marginal  Deleting y -ΔaR2 0.19 
(4) Sum of the two marginal effects  0.26 
(5) Fraction explained by the marginal effects  39% 

W
-sam

ple 
(6) Total effect  Model (6) Table 6 aR2 0.65 
(7) V marginal Deleting V -ΔaR2 0.04 
(8) R marginal Deleting R -ΔaR2 0.01 
(9) y marginal Deleting y -ΔaR2 0.15 

(10) Sum of the three marginal effects 0.20 
(11) Fraction explained by the marginal effects  31% 

 

 

The marginal effect on the aR2 of the two/three variables are reported by Table 7. The 

interpretation of the table refers to the All-column on the right. The upper half of the table (rows 

1-5) covers the T-sample. As the R-variable is missing, there are only two marginal effects. 

Row (1) repeats the adjusted R2s of Model (3) from Table 5a. Row (2) shows the effect of 

deleting the V-variable. Row (3) is the effect of deleting y. Rows (4) reports the sum of the two 

marginal effects – i.e., the sum of the specific effects. It is much smaller than the total effect in 

row (1). In the All-column it is 39%, indicating that the remaining 61% is the common effect. 

The lower half of the table (rows 6-11) covers the W-sample. Here row (6) repeats the 

aR2s (the adjusted R2) of Model (5). Row (7) shows the fall in aR2 when the V-variable is 

omitted. In the All-column aR2 falls by 0.04, i.e., from 0.65 to 0.61. Row (8) is the same exercise 

for the R-variable. In the All column it is only 0.01, but as it is zero in two waves where the W-

sample is heavily skewed toward western countries it is likely that it would have been 0.02 if 
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data had been better. Finally, row (9) gives the effect of deleting the y-variable, which once 

again is the largest fall. Row (10) brings the sum of the three marginal effects, which is 0.20 in 

the All column. 

The total results in rows (1) and (6) are larger for the T-sample than for the W-sample, 

even when the T-sample misses the R-variable. However, what is missing in the estimates of 

the models for the T-sample is only the specific effect of the R-variable that was found to be 

quite small in the W-sample, while the common effect is included – it is likely that only a little 

of the increase in the effect of V and y in the T-sample is due to the missing R-variable. 

 

6.4 The micro-macro problem for the (T, R)-relation: Fixed effects for countries 

The R-variable measures the fraction of highly religious people in the poll. It should give the 

fraction of people with a low propensity to be corrupt. Hence the macro effect of R on T should 

be negative, but it is positive. This is the micro-macro problem. As the macro pattern dominates 

it must be stronger than the micro effect. The standard way to remove the between-countries 

effect is to include fixed effects for countries in the model. Table 8 reports what happens to the 

coefficients on democracy, V, and religiosity, R, estimated in Tables 6 and 7 when fixed effect 

for countries are added. 

(T, V) A political regime is the same for the whole country. Thus, the fixed effects for 

countries should account for the full effect of V. Table 8a confirms that as predicted, the 

estimates on V vanish when fixed effects are included. 

 

 

Table 8a. The coefficients on V and R without and with fixed effects for countries 

Table 8a. Coefficient on V in the (T, V)-relation 

T-sample, N = 2,610 W-sample, N = 221 
Table Model Old With FE Table Model Old With FE 

6a (1) -0.050 (-47) -0.001 (-0.9) 6a (1) -0.053 (-12) -0.015 (-3) 
6a (3) -0.024 (-22) -0.000 (-0.1) 6a (3) -0.021 (-5) -0.005 (-0.9) 

    7 (6) -0.021 (5) -0.004 (-0.7) 

 

Table 8b. Coefficient on R in the (T, R)-relation 

W-sample, N = 221 
Table Model Old With FE 

7 (4) 0.059 (9) -0.002 (0.3) 
7 (5) 0.010 (1.6) -0.013 (1.9) 
8 (6) 0.010 (1.8) -0.013 (1.7) 

Old is the coefficient already estimated in the model indicated. FE is fixed effects for countries. 
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The fixed effects should turn the sign on the macro coefficient on R in the (T, R)-relation 

to reveal the micro effect. Table 8b confirms that this happens. The coefficient becomes a bit 

smaller, and it is only borderline significant. Thus, the within-countries effect of religiosity is 

positive and causes a reduction of the macro effect, so that the pure macro effect would have 

been 0.013 larger without the micro effect, i.e., from model 6 it becomes 0.023. 

 

6.5 (T, R)-relation: The deviations from the transition path TD = T – T(y) 

Model 5 in Table 6 shows the effect of controlling the (T, R)-relation (the religiosity-corruption) 

for income y. This is a rough approximation that assumes linearity. The non-linear T(y) 

transition curve is estimated in Figure 4. The best estimate of T(y) in Figure 4a, from this 

estimate the deviation from the transition curve TD = T – T(y) can be calculated. While the 

correlation r(T, R) = 0.50 the correlation r(TD, R) = 0.25. The TD-series allows us to identify the 

relatively corrupt countries, which are the two groups mentioned in section 5. 

The OPEC countries are in average +1.6 T-points too corrupt, and they have an average 

R-score of 79%, which is above the average, which for middle-income countries is about 60%. 

If the OPEC countries are deleted r(T, R) = 0.50 the correlation r(TD, R) = 0.14. 

The NW-European group (the 5 Nordic, Germany, and the Netherlands) are on average 

–1.6 T points too honest, and they have an average R-score of 30%, which for high income 

countries should be 40%. If the NW-European countries are deleted r(T, R) = 0.44 the 

correlation r(TD, R) = 0.15. 

Thus, both groups deviate from the micro-pattern. The OPEC group has high corruption 

and high religiosity, while the NW-countries has low corruption and low religiosity. If both 

groups are deleted the correlation r(TD, R) = 0.02. 
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7. Conclusion: An assessment of the cross-country effects 

 

The T-sample is larger and more representative, so the results based on the T-sample should be 

better, but they miss the effect of R. The summary uses the effect on the adjusted R2, written 

∆aR2, as the amount of the variation in corruption T explained. The result of the analysis is: 

The total effect on corruption, T, of the three variables: democracy, PV, religiosity, R, 

and income, y, is about ∆aR2 = 0.65. If the R-variable had been available for the T-sample, the 

total ∆aR2-score may have increased a little – probably to 0.67. This all means that the analysis 

accounts for about 2/3 of the cross-country variation in corruption. 

For both institutional variables there is a large difference between the total (univariate) 

effect and the specific effect. This means that the common transitions make most of the total 

univariate effects spurious. 

The univariate effect of the democracy indices, PV, is ∆aR2 = 0.45 so potentially 

democracy can explain almost half the variation. However, the specific effect is only ∆aR2 = 

0.07 in the T-sample. Thus, we conclude that the specific effect is moderate with 0.07 as the 

best estimate. It also appeared from the figures that the effect was highly non-linear, only 

working at the high end of the income scale. The effect comes with a considerable lag. 

The univariate effect of religiosity, R, is ∆aR2 = 0.25 on the W-sample, where the 

specific effect was ∆aR2 = 0.01. As it is zero in the least representative subsamples, it may be 

a little higher. The univariate effect is only 2/3 of the univariate effect of the PV-variable. As 

the common element is relatively large, the specific effect is about ∆aR2 = 0.02. 

The best variable explaining corruption is income y, as it is the best proxy for 

development. Thus, it is the total effect 0.67 minus the two specific effects that sum to 0.09. 

Thus, the effect of y is ∆aR2 = 0.58 – this tally with the univariate effect of y for the T-sample. 
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I.  References to variables with sources, and samples 

 

T, TI Corruption, T = 10 – TI, where TI is Transparency Internationals corruption index that measures honesty. 

 Source: https://www.transparency.org/en/cpi/2024. 

y, g gdp is real GDP per capita: Income, y = ln(gdp), ln is the natural logarithm. Growth, g = gdp/gdp-1 – 1. 

 Source: Maddison project: https://www ggdc.net/maddison/maddison-project/home.htm. 

R Religiosity. Source chapter 11 of Paldam (2021). 

P0, P Polity2, P0 is the original index P0 with range [-10. 10]. Transformed into P = 100∙(P0 +10)/20. 

Source: https://www.systemicpeace.org/polityproject.html. Stops with 2018 data. 

V0, V Polyarchy, V0 is the original index with range ]0, 1[. Transformed into V = 100 P0. 

Source. V-Dem project: https://www.v-dem.net/-en/login. 

 

T-sample All observations for T, which has data for P, V, y, and g. 136 countries. 

W-sample All polls from the WVS, which has data for T, P, V, R, y, and g. 90 countries.  

The waves/periods are w3 1995-98, w4 1999-04, w5 2005-09, w6 2010-14, and w7 2015-18 incomplete. 

The W-sample has one R observation per wave for each country covered. The other variables are averages 

for as many observations as are available for the period of the wave. The observations of the T-sample are annual. 

Present and past OPEC countries plus Bahrain and Oman are excluded from the samples, as they have no 

transition. 
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Appendix: The coverage and representativity of the two samples 

 

Table B1 lists the number of countries in the 6 standard country groups. The MENA group is for the Middle East 

and North African countries. All groups are counted without the OPEC+ countries. They are the present and 

former members of the Organization of Oil Exporting countries + Bahrain and Oman. This explains the small 

number of countries in the MENA group. 

 

Table B1. Number of countries in groups for the samples and waves 

  The T-sample of 136 countries The W-sample of 90 countries 
 Period W3 W4 W5 W6 W7 All W3 W4 W5 W6 All 
 WVS wave 95-98 99 05-09 10-15 15-18 95-18 95-98 99 05-09 10-15 95-94 
 Africa, Sub Saharan 13 25 34 35 37 37 1 4 7 4 10 
 Asia (+ Oceania) 13 16 18 20 20 20 8 9 8 11 13 
 Latin America 15 20 20 19 20 20 8 4 9 9 11 
 MENA (net of OPEC+) 5 7 8 8 7 8 1 4 4 7 7 
 Post socialist 12 27 28 28 28 28 12 21 10 13 24 
 West 22 23 23 23 23 23 21 23 15 6 25 
 Nc, number of countries 80 118 131 133 135 136 51 65 53 52 90 
 OPEC+ 4 17 18 18 18 18 2 7 3 7 8 
 χ2-test for country groups The All column is the norm The All column is the norm 
 (a) All in T-sample 5.0 72.4 99.8 99.8 99.9 Na 0.0 0.0 13.5 1.2 0.00 
 (b) All in W-sample       4.9 24.8 47.1 0.9 - 

 

The χ2-test gives the p-value (%) for the representativity of the countries in six country groups. Row (a) 

compares the distribution in groups with all 136 countries in T-sample. Row (b) compares the same distribution 

with all 90 countries in W-sample. The W-sample has one observation per country included in each wave, while 

the T-sample has the annual observations. The TI corruption data covers 188 countries, but some miss one or the 

other democracy index, and the OPEC countries are excluded. Hence, the T-sample ‘only’ holds 136 countries. 

Table B2 gives the number of observations. Compared with the hypothetical number of observations if there had 

been 24 observations per country, the first two periods and the All-column are very skew. The number of 

observations for the W-sample is the same as the number of countries. 

 

Table B2. Number of observations in groups for the samples and waves 

 The T-sample of 136 countries If 24 observations 
 Period W3 W4 W5 W6 W7 All per country 
 WVS wave 95-98 99 05-09 10-15 15-18 95-18 N in % 
 Africa, Sub Saharan 19 98 158 170 144 589 888 66.3 
 Asia (+ Oceania) 44 81 90 94 76 385 480 80.2 
 Latin America 34 97 99 95 78 403 480 84.0 
 MENA (net of OPEC+) 10 33 38 39 28 148 192 77.1 
 Post socialist 22 134 137 140 111 544 672 81.0 
 West 85 134 115 115 92 541 542 98.0 
 Number of observations 214 577 637 653 529 2,610 3,264 80.0 
 χ2-test for group obs. 0.0 0.0 76.8 97.6 99.3 0.0 - - 

 


