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Recent years have seen interest in the theoretical and empirical relationship

between social capital and economic growth. Social capital is said to be ‘the

glue that holds societies together’ and it is emphasized that ‘without it no

economic growth or human well-being is possible’ (Serageldin 1999, p. iii).

Empirical research shows that there is a positive relation between interpersonal

trust and economic growth (Knack and Keefer 1997; La Porta et al. 1999;

Whiteley 2000; Zak and Knack 2001; Beugelsdijk et al. 2004). In contrast to

existing works which examine the relationship between social capital and

economic growth using a cross-section research design, the paper uses a panel

research design.

I. THEORETICAL LINKS BETWEEN SOCIAL CAPITAL, TRUST

AND ECONOMIC GROWTH

1.1. Social Capital and Trust

Many economists focus on the concept of trust when talking about social

capital (Knack and Keefer 1997; Solow 1999; Whiteley 2000; Berggren and

Jordahl 2006; c.f. Bjørnskov 2003; Sabatini 2008). Tonkiss (2000) comments

that ‘trust regularly features—together with norms and networks—within

definitions of social capital’ (p. 78). But how is trust related to social capital?

Although there are various definitions of social capital (Bourdieu 1983;

Coleman 1988, 1990; Putnam 1993; Fukuyama 1996, p. 26; Temple 2001 in

OECD2001, p. 39; Ostrom 1999, p. 176;Newton 1997, p. 576; for a wide range
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of definitions see Woolcock 1998, p. 189), trust is considered to be the most

important dimension of social capital (Coleman 1990; Fukuyama 1996; New-

ton 1997, p. 576; Ostrom 1998; Uslaner 1999, p. 122; Tonkiss 2000; Zak and

Knack 2001).

Therefore this paper focuses primarily on the dimension of trust within the

concept of social capital in the following empirical application.

Although there is a variety of definitions of trust (Fukuyama 1996, p. 26;

Misztal 1996, p. 16; Delhey and Newton 2005, p. 311; Dasgupta 1997, p. 5 in

Ostrom 1998, p. 12; Luhmann 2000, pp. 1, 27), recent literature distinguishes

between three different forms: i) thick trust, ii) interpersonal or generalised

trust, and iii) systemic or institutional trust (Putnam 2000, p. 137; Newton

1997, p. 578, ff.; Luhmann 2000).

Newton (1997) and Williams (1988) classify trust which is generated by

family networks as thick trust. In contrast, interpersonal or generalised trust is

defined as trust which is generated by looser, secondary relations in modern

societies, based on everyday interaction between people who do not otherwise

know each other. Most scientists focus on interpersonal trust when examining

the relationship between economic growth and trust, as it should facilitate

cooperation and lower transaction costs in economic systems. Economic

systems tend to be characterised by a substantial degree of differentiation,

and exchange activity frequently depends upon trust in strangers. Interperso-

nal trust can be regarded as a good indicator of the levels of solidarity in a

society, as well as a good indicator of the overall level of social cohesion in

society. This survey item, which is used in several international surveys, is

likewise used in this paper when discussing trust.

The third category of trust, systemic or institutional trust, refers to the

confidence people have in certain institutions. When discussing systemic trust

here, the focus is on trust in the parliament, the police, the armed forces, and

major companies.

1.2. Relationship between Social Capital, Trust and Economic Growth

Arrow (1972) argues that thepresenceof virtues such as trust plays a significant

role in the operation of economic systems (p. 345). He builds his assumption

upon the paradigm of exchange and elaborates that the process of exchange

requires or is greatly facilitated by virtues such as trust (p. 345). ForFukuyama

(1996) a nation’s well-being and its ability to compete depend upon the level of

trust inherent in a society (p. 7). This argument is built upon his belief that

economic activity itself is part of the social life and constitutes itself according

to the norms, rules, and moral obligations of a society (p. 7). Robert Putnam

(1993) comes to the conclusion that high stocks of social capital in an economic
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region ‘bolster the performance of the polity and the economy, rather than the

reverse’ (p. 176). He puts forward four arguments why social capital has a

positive effect on the economy: i) it facilitates coordination and cooperation for

mutual benefit, ii) it solves dilemmas of collective action, iii) it reduces the

incentives for opportunism, and iv) it reduces egoism (1995, p. 76). In line with

this argument, Sen (1999) argues that ‘the development and use of trust in one

another’s words and promises can be a very important ingredient of market

success’ (p. 262) and that ‘no society would be viable without some norms and

rules of conduct’ (Sen 1977, p. 332).

According to Whiteley (2000), interpersonal trust has three direct channels

through which it might stimulate economic growth (p. 451).

Firstly, trust has a direct effect on economic performance through reducing

transaction costs. Transaction costs evolve during the economic process of

exchange and specialisation and are defined as costs associated with banking,

insurance, finance, wholesale, and retail trade, or in terms of dealing with

lawyers and accountants, etc. (North 1990, p. 28). For North the transaction

costs are a part of the costs of production.Taking this newproduction function

into consideration, high-trust societies should produce a higher output than

low-trust societies as the cost for transactions like monitoring, enforcing, and

protecting contracts is smaller. People who trust each other do not spend as

much time or money protecting their property rights. They might be able to

solve their problems without lawyers or lawsuits.

Secondly, trust has a direct influence on growth because it enables actors to

solve collective action problems (Whiteley 2000, p. 451). These arguments are

in line with Hardin (1982) and Ostrom (1990). In high-trust societies, it should

theoretically be easier to cope with free rider problems that evolve for example

with smog problems, CO2 emissions, and clean neighborhoods (Hardin 1982,

p. 9), as well as, for example, the problem of overfishing (Ostrom 1990, p. 3).

Generally, in high-trust societies, people will not so readily take advantage of

the public infrastructure.

The third direct effect is that principal-agent problems might be much less

significant in high-trust societies (North 1990, pp. 32, 33). According toKnack

and Keefer (1997), two arguments can be mentioned in this context: i) if

entrepreneurs devote more time to monitoring possible malfeasance by

partners, employees, and suppliers, they will have less time to devote to

innovation in new products or processes; ii) employment contracts in which

managers rely on employees to accomplish tasks can be difficult to monitor.

Fukuyama (1996) argues that high-trust communities are not as dependent

on extensive contracts and legal regulations (p. 26) and that cooperation in

high-trust societies will not have to be enforced by coercive means (p. 27). He

concludes that ‘if people who have to work together in an enterprise trust one

another,y doing business costs less’ (p. 27).
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It has been argued thus far that trust, and therefore the facilitation of

collective action, leads to economic development and growth. But is this

necessarily or always the case?

One starting-point for a possible negative relationship between trust and

economic growth can be found in the literature on collective action byMancur

Olson (1982). This literature admittedly deals with the dimension of networks

rather than the dimension of trust, but the discussion proves quite fruitful and

for these purposes, appropriate. Olson analyses the relationship between

collective action and economic performance in quite a contraryway.Collective

action can undermine the state’s power to implement necessary reforms or

agendas to maintain high economic growth rates. Olson argues that stable

societies are in danger of accumulating ‘collusions’ and ‘organizations of

collective action’ over time (p.41). If a society accumulates toomany organisa-

tions that function as special interest groups, economic growth is harmed by

reduced efficiency, by income being aggregated in the societies in which they

operate, and by political life being made more divisive (p. 47). To give one

example, if a state desires to implement labour market reform in which, for

example, employee rights are reduced, a sector with cheap labour is imple-

mented, working hours are extended, and social spending on unemployment

benefits and support is decreased to reduce the costs of the labour factor, a

highly trusting and solidaristic society would more likely oppose the state’s

efforts for reform and will, via the mobilisation of collective action, stop the

reform agenda, and therefore limit the potential of higher economic growth

rates. This argument is built upon Putnam’s empirical findings that a vibrant

civil society is crucial for high levels of trust (Putnam 1993, 1995). In fact it

could beactorswithin civil society, such as churchgroups, professional groups,

and Social Movements Organizations (SMOs) that oppose the state’s will to

implement reforms. Similarly, the numberofworkers beingmembers of labour

unionsmay be a critical factor for the existence of high levels of trust (Putnam,

1993, 1995, 2000). For Putnam himself civic associations and stocks of

interpersonal trust are clearly interlinked. As such, the negative relationship

between trust and economic growth could be driven by associational activity.

Groups with strong bonding ties may produce, on an aggregated scale, a high

interpersonal trust stock, while reducing economic outcomes, as described

above. Although being aware of various negative outputs which can evolve

from a strong civil society, Putnam never really clarified the extent to which

civic engagement and high stocks of trustmay hamper economic performance.

II. PREVIOUS FINDINGS

Using a cross-sectional analysis with 29 market economies as units of

observations, Knack and Keefer (1997) discover that trust, in particular, as
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well as norms, matter for economic growth but that associations do not. Their

social capital variable ismeasured taking 21observations from the firstwave of

the World Value Survey (1981–84) and eight observations from the second

wave of theWVS (1990–93). Thus the authors utilise trust values from 1990 to

1993 to explain the economic growth rate from1980 to 1992. The authorswere

aware of the endogeneity problem and argue that reverse causation is not

problematic due to the fact that the correlation between countries from thefirst

and second wave of the WVS is very high (0.91).

In2001ZakandKnack re-investigated the empirical results fromKnackand

Keefer which were published in 1997. They used a cross-sectional analysis

and observations from 41 market economies. They used all three waves from

theWVSs of 1981 to 1984, 1990 to 1993, and 1995 to 1997, the Eurobarometer

and a government-sponsored survey for the case of New Zealand. Their

dependent variables were investment share as a percentage of GDP, averaged

over the period from 1970 to 1992, and average annual growth in per capita

income over the same period. Depicting the relationship between trust and

economic growth, the authors came to the conclusion that a positive relation-

ship exists between trust and growth. They determined that growth rises by

nearlyonepercentagepoint onaverage for each15-percentagepoint increase in

trust (p. 309).

Beugelsdijk, Groot, and Schaik (2004) analysed the statistical robustness of

the results of Knack andKeefer and Zak andKnack along four dimensions of

robustness. They concentrated on the statistical significance and explored the

influence of changing sets of conditioning variables on the estimated effect of

trust. Moreover, they analysed the sensitivity of the results for using different

proxies or specifications for basic variables like human capital. Finally, they

investigated the effects on the significance and effect size when the 29-country

sample byKnack andKeefer was extended by 12 in the Zak andKnack paper.

They conclude that the empirical literature on trust and economic growth

seems to be plagued more by data limitations than by econometric problems

such as omitted variable biases. The authors come to the conclusion that ‘their

extensive robustness analysis further adds to the empirical evidence that trust

matters for explaining variation in economic performance’ (p. 132). (Table 1)

Berggren, Elinder, and Jordahl (2007) conducted an extensive robustness

analysis of the relationship between trust and growth by investigating a latter

time period and a larger sample size. The authors worked with 63 countries

using data on trust from the fourth version of the WVS and from the

Latinobarometro, as well as new data on growth, to separate time and sample

effects.They investigatedwhetherprevious resultson the trust-growth relation-

ship for the period of 1970 to 1992, studied byZak andKnack and Beugelsdijk

et al., also hold for the 1990’s. They learned that when outliers are removed

(here they mention China, specifically) the trust-growth relationship is only
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statistically significant (with significance at the95%level) in tenpercentof their

1,140 regressions and that it is half as large compared to the results that had

been previously reported. The authors emphasise, however, that their results

do ‘not necessarily mean that trust is unimportant for growth, but its

importance seems to be more limited and uncertain than previously claimed’

(p. 1).

La Porta et al. (1999), using an OLS regression on 39 countries and a cross-

section design with a dependent-variable, per-capita GDP growth rate from

1970 to 1993 found a significant positive relationship between trust and

economic growth. They concluded that ‘in sum trust enhances economic

performances across countries’ (p. 317) and that ‘despite economist’s scepti-

cismy theoriesof trustholdupremarkablywellwhen testedonacross-section

of countries’ (p. 320).

Whiteley (2000) examined the relationship between trust and economic

growth in the framework of a modified neoclassical model of economic

growth. Using cross-section designs in a 34-country sample, and using the

timeframe of 1970 to 1992, he comes to the conclusion that an index of three

trust indicators from the World Value Survey (1990–93) has a positive effect

on economic growth, with an impact as great as the variable human capital

and conditional convergence. His findings support the idea that ‘values play a

key role in explaining cross-national variations in economic performance and

that they cannot be ignored in any properly specified model of economic

growth’ (p. 460).

In contrast to these findings, Heliwell (1996), taking an OECD country

sample (17 OECD countries), found a negative relationship between trust and

Table 1

Previous Empirical Results Between Trust and Economic Growth

Dependent Variable Growth of GDP per Capita

Equation 1 2 3

Article Knack & Keefer 1997 Zak & Knack 2001 Berggren et al. 2007

Growth per Capita 80–92 70–92 90–00

Interpersonal Trust 0.082� 0.063� 0.062�

Income yes yes yes
Primary Schooling yes no no
Secondary Schooling yes no no
Schooling no yes yes
PPP yes yes yes
N 29 41 63

yes 5 variable is included in the growth model; no 5 variable is not included in the growth model
�Significance at the 90-percent level and higher (one-tailed test)
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productivity growth from 1960 to 1992 (associations and social capital, an

equally weighted combination between trust and associations, are also

negatively related to productivity growth). His results seem to be the only

cross-country indication of a negative effect between trust and economic

performance.

These empirical studies involve a critical and important step in focusing on

the concept of trustwhen reflecting uponeconomic growth. Their cross-section

design strongly supports the hypothesis that trust is relevant to economic

growth. Nevertheless, they all neglect to examine how changes in trust affect

economic growth. For policy decision making however it might be more

relevant to analyse the effect of changes in trust on economic performance.

Furthermore, using a fixed-effects model provides two advantages. Firstly,

unobservedheterogeneity canbe controlled for. Secondly, theproblemthat the

interpretation of the trust items differs across countries can be addressed.

III. DATA ANDMEASUREMENT

3.1. Operationalization

TheWorldValue Survey presents only limited data on trust. The trust variable

is constructed, as it is usually agreed upon by scholars from various disciplines

(Inglehart 1990, 1999; Knack and Keefer 1997; Paxton 1999, 2002; Uslaner

1999; Alesina and La Ferrara 2000; Putnam 2000; Whiteley 2000; Zak and

Knack 2001; vanOorschot andArts 2005;Delhey andNewton 2005; Berggren

and Jordahl 2006), by aggregating the answer, ‘Most people can be trusted.’1

(after deleting the ‘Don’t know.’ answers) to the item, ‘Generally speaking,

would you say that most people can be trusted or that you need to be very

careful in dealing with people?’ (WVS 1999–2002)2. It is thereby possible to

compare the stock of trust in different nations, from developed to developing,

with transition states. The stock of trust varies from 2.6% in Brazil 1995–1997

(Inglehart 2000) to 66.5% in Denmark 1999–2002 (European Values Study

Group et al. 2004). There are various critiques of this operationalisation3.

1. In the Eurobaromter 25, the answer is ‘Most people could be trusted’.

2. The ending of the question is slightly different in the first three waves of the WVS and the

Eurobarometer 25: ‘[One] can’t be too careful in dealing with people.’ (WVS 1981–84; WVS

1990–93; WVS 1995–97) and ‘[One] could not be too careful in dealing with people.’ Eurobarometer

25 (Rabier et al. 1988).

3. This approach is criticised by referring to the non-comparability of the different cultural backgrounds

of the countries that participate in the WVS. Researchers question whether data from China can be

compared to data from Germany when the etymological meaning of the term trust differs in the

languages. Although correct, this criticismmust be disregarded when comparing different cultures, in

so far as intercultural comparison would otherwise be made impossible. One must therefore be
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3.2. Model Specification

Tobe able to compare these results with previous empiricalwork conductedon

the relationship between trust and economic growth, a version of the economic

growth model used by Knack and Keefer (1997), Zak and Knack (2001),

Beugelsdijk, et al. (2004), and Berggren, et al. (2007) was used. Furthermore, a

versionof this type of growthmodelwas usedbyForbes (2000)when analysing

the relationship between inequality and economic growth in a panel setting

from 1965 to 1995.

In the baseline model, economic growth is estimated as a function of the

natural logarithm of initial income, the price level of investment, human

capital, and interpersonal and systemic trust. An estimate of an unbalanced

panel was made. The baseline growth model for the fixed-effects estimation is

modelled as follows:

Growthi;t ¼ ai þ b1 Trusti;t�1
þ b2 Incomei;t�1
þ b3 HumanCapitali;t�1

þ b4 PPPIi;t�1
þ wi;t;

where i represents each country and t represents each time period (with t 5

1–5);Growthi,t is theaverage annual growth for country i atperiod t;Trusti,t 2 1,

Incomei,t 2 1, Human Capitali,t 2 1,PPPIi,t 2 1, and are respectively trust, in-

come, human capital, and price level of investment for country i during period

t-1; ai represents a group- specific constant term and wi,t is the error term.

3.3. Measurement of data

Data on income and growth are based on per-capita income between 1980 and

2004, adjusted for purchasing power parity (PPP, expressed in constant 2000

US Dollars), drawn from the World Development Indicator Database, 2006.

pragmatic in using the data which are available. Furthermore recent research provides evidence that

individuals from the different countries did interpret the question from the WVS in similar ways

(Paxton 2002, p. 261) and that the trust data are valid and of high quality as they correlate highly to a

natural experimentdoneby theReadersDigest (KnackandKeefer1997, p. 1,257).Glaeser et al. (2000)

doubts that the item measures trusting behaviour, and believes that it measures the overall level of

trustworthiness in a society. Jagodzinski andManabe (2005) state that the itemdoes notmeasure trust

butmisanthropy, instead, and it was taken as an index of misanthropy byRosenberg. Sobel (2002, p.

151), Portes (2000, pp. 4 ff.) and Durlauf and Fafchamps (2005) criticise the method of aggregation.

For them social trust should more accurately be measured on a micro- and meso-level.
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Since yearly growth rates incorporate short-run disturbances, growth is

averaged over five-year periods. The dependent variable here is an average

growth rate per capita for the periods 1980–1984, 1985–1989, 1990–1994,

1995–1999, and 2000–2004.

� Thedataon theprice level of investment, populationgrowthasaproxy for
the factor, Labour, the investment share of GDP at constant prices, and
openness at constant prices, are drawn from the Penn World Tables 6.1
(Heston et al. 2002). The variables were constructed by using lagged
variables (1979, 1984, 1989, 1994, and 1999) to reduce the problem of
endogeneity.
� The data on interpersonal trust and systemic trust are drawn from four

waves of the WVS 1981–1984, 1990–1993, 1995–1997 (Inglehart 2000),
and 1999–2002 (EuropeanValues StudyGroup andWorldValues Survey
Association 2004) and the Eurobarometer 25 (Rabier, Riffault and
Inglehart 1988) providing data for 1986.
� The data on human capital are based onBarro andLee (2000) and refer to

the total years of schooling of the total population aged 25 and over.Data
were taken for 1980, 1985, 1990, 1995, and 2000.

IV. DESCRIPTIVE STATISTICS

The country sample consists of 41 countries.Table 2 lists all interpersonal trust

values for the included country observations in my dataset. Twenty-seven out

of 30 OECD4 countries and 14 out of 15 EU155 countries are included. The

observations were made over the time period from 1980 to 2004 providing five

time periods with a total of 129 cases for the analysis.

In contrast to the consensus that interpersonal trust is a constant variable,

formed by the cultural background of a nation (Knack and Keefer 1997; Zak

and Knack 2001; Knowles 2005; Delhey and Newton 2005, p. 314; c.f.

Inglehart 1997, p. 224; Inglehart 1999, p. 95; Noelle 2005, p. 5), a closer look

atTable 2 highlights the existing variance in trust, with a strong decline in trust

between the years 1990 and 19956.

4. Luxembourg, New Zealand, and Czech Republic had to be excluded due to data restrictions.

5. Only Luxembourg had to be excluded.

6. Although trust values intercorrelate strongly (comparing every combinationof twowaves gives values

from 0.75 to 0.93), there are still very important changes over time. If the wealthiest nation in the

world, the United States, and the United Kingdom lose nearly one third of their original trust level,

trust cannot be treated as a constant variable. These changes in trust must be highlighted and

examined.Taking the case ofGermany for instance clarifies that over the timespan from1950 to 2005,

there is steady increase of the level of interpersonal trust (Noelle 2005). To emphasise on the US case

once more: Inglehart (1999, p. 95) and Uslaner (1999, p. 132) show that there is a decline in
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Table 2

Levels of Interpersonal Trust

Country Trust 81 Trust 86b Trust 90 Trust 95 Trust 99

Argentina 27 - 23.3 17.5 15.4
Australia 47.8 - - 39.9 -
Austriaa - - 31.8 - 33.9
Bangladesh - - - 20.9 23.5
Belgiuma 30.2 29.5 33.2 - 30.7
Brazil - - 6.7 2.8 -
Britaina 44.4 39.7 43.6 31 29.7
Bulgaria - - - 28.6 26.9
Canada 49.6 - 52.4 - 38.8
Chile - - 22.7 21.9 22.8
China - - 60.1 52.3 54.5
Denmarka 56 63.5 57.7 - 66.5
Finlanda 57.2 - 62.7 47.6 58
Francea 24.8 21.3 22.8 - 22.2
Germanya 29.8 43.4 37.8 41.8 34.8c

Greecea - 50 - - 23.7
Hungary 33.1 - 24.6 - 21.8
Iceland 41.6 - 43.6 - 41.1
India - - 34.3 37.9 41
Irelanda 40.2 33.3 47.4 - 35.2
Italya 26.3 30.3 35.3 - 32.6
Japan 40.8 - 41.7 46 43.1
Mexico 17.7 - 33.5 28 21.3
Netherlandsa 46.2 50.2 55.8 - 59.8
Norway 61.2 - 65.1 65.3 -
Pakistan - - - 20.6 30.8
Peru - - - 5.0 10.7
Philippines - - - 5.5 8.4
Poland - - 34.5 17.9 18.9
Portugala - 28.4 21.4 - 10
Romania - - 16.1 - 10.1
Slovak Rep. - - 23 - 15.7
Slovenia - - - 15.5 21.7
South Africa 29 - 28.3 18.2 11.8
South Korea 38 - 34.2 30.3 27.3
Spaina 34.5 35.3 33.8 29.7 36.2
Swedena 57.1 - 66.1 59.7 66.3
Switzerland - - 43.2 40.9 -
Turkey - - 10 6.5 15.7
United States 45.4 - 50 35.6 35.8
Venezuela - - - 13.7 15.9

Observations 22 11 32 27 37
Average 39.9 38.6 37.4 28.9 30.1

Note: Countries in italics represent OECD countries
aCountries from the EU-15.
bThe trust data from 1986 were taken from the Eurobarometer 25.
cTrust data for Germany were taken from West Germany in 1981, 1986, 1990, and 1995. The data
from 1999 were taken from unified Germany.
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OnlyGermany, Japan, and India have increased their levels of trust. On the

other end of the scale, the two liberal economies, the UK and the US, face a

severe decline. The US loses 14.4% of interpersonal trust, the UK, 12.2%.

Poland and Finland face the most severe losses; Poland loses 16.6%, Finland

loses 15.1%, South Africa loses 10.1%, China loses 7.8%, and Sweden loses

6.4%.Argentina andMexico lose around 5%.OnlyChile andNorway behave

in a more stable manner.

Figure 1 shows the relationship between the changes in trust for the period

[1995–1990] and the changes in growth in the period [9599–9094] for all

countries (‘Before andAfter’ Comparison). The change in the trust level in the

USof 2 14.4%is associatedwitha change in theannual growth for that period

of 1.2%. In the US, a decline in trust went hand in hand with a rise in annual

growth. In theUK, the same picture is replicated. The change in the trust level

of 2 12.2% is associated with a change in the annual growth rate of 2.08%.

5.000.00–5.00–10.00–15.00–20.00
Delta Trust (1995–1990)

5.00

2.50

0.00

–2.50

–5.00

D
el
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 G

ro
w
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R Sq Linear = 0.173

Figure 1

Scatter Plot Between D Trust [1995–1990] and DGrowth [9599–9094]

interpersonal trust from 58% in 1960 to 36% in 1994. Paldam (2007), who has worked independently

on the analysis of the variance in interpersonal trust, discovers that there exists a great variance in the

interpersonal trust data over time.
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The Scandinavian countries Finland and Sweden support the findings on the

US and theUK. The decline in trust of 2 15.1 and 2 6.4% corresponds to an

increase in the growth rate of 5.8 and 2.9%. The transition countries Poland

andBulgariabehave in the samemanner. InPoland the decline in the trust level

of 16.6% is related to the increase of 5.2% in annual growth. This relationship

changes when observing Argentina and India. In Argentina, a decline in the

level of trust of 2 5.8% corresponds to a decline in the annual growth rate of

2 4.3%. In India, an increase of the level of trust of 3.4% is followed by an

increase in the annual growth rate of 1.7%. In the cases ofArgentina and India,

there seems to be a positive relationship between trust and economic growth.

Taking all countries into consideration, a weak negative relationship exists

between delta Trust and delta Growth with an R-Square value 0.173.

Considering only OECD countries, the R-Square rises to 0.461.

V. ECONOMETRIC ANALYSIS

5.1. Cross-Sectional Analysis

First of all, using a cross-section design, an OLS-model is estimated with

robust estimators of standard errors for the dataset. For the dependent

variable, the average growth rate of GDP per capita for the 15-year period

from 1990 to 2004 is used. The country sample consists of 32 countries due to

data limitations from the interpersonal trust value in the 1990’s. All variables

used here are stock variables. Interpersonal trust values are all taken from the

second wave of the WVS which was conducted from 1990 to 1993. The

variable Human Capital is applied for the 1990’s and the price level of

investment is taken from 1989.

Regression 1 in Table 3 indicates that all variables have the expected signs

except the human capital variable. A negative significant coefficient for the

income variable (conditional convergence) is produced; likewise, a negative

significant coefficient for the price level of investment is produced and the

positive significant relationship between interpersonal trust and economic

growth is replicated. This result, the positive relationship between Interperso-

nal Trust andEconomicGrowth, is in accordancewithmost empirical findings

using a cross-section design (see here particularlyKnack andKeefer 1997; Zak

and Knack 2001).

5.2. Pooled Panel Analysis

Secondly, an estimate for the model using a pooled panel analysis is made.

A pooled panel analysis is similar to the method of a standard ordinary
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least-square estimation, but in order to obtain more reliable estimates of the

parameters, a pooled panel estimationwidens the database by pooling the time

series of the country sample. Hence the pooled panel consists of 129 observa-

tions with 41 individual cases. Using a pooled panel regression and examining

all 129observations,Regression2 inTable 3 replicates the result fromthe cross-

section design and the results of most empirical research. A significant positive

coefficient for the trust variable is obtained.However, the proxy for the human

capital variable ‘average years of schooling’, shows no significant relationship

to economic growth. Furthermore, conditional convergence shows no sig-

nificant relationship to economic growth. Overall themodel does a poor job of

describing the variance in the short-termgrowth rates utilised.Only 22%of the

variance of economic growth can be explained by the model. As transition

countries follow an economic growth pattern which is quite different from the

rest of the countries in the sample, Regression 3 uses a country sample

excluding the six transition countries. This country sample still has 115

observations. All variables have the expected signs and are significant. This

Table 3

Interpersonal Trust and Economic Growth—A Pooled Panel Analysis

Dependent Variable Growth of GDP per Capita 1980–2004

Estimation Method OLS,
robust

OLS,
robust

OLS,
robust

OLS,
robust

OLS,
robust

Country Sample All All All without
transition

All without
transition

OECD-23

Equation 1 2 3 4 5

Trust 0.072��� 0.05��� 0.05��� 0.16��� 0.17���

(3.81) (2.77) (3.07) (4.42) (3.47)
Trust, Squared - - - 2 0.0015��� 2 0.002���

(23.24) (23.47)
Income 2 1.13�� 2 0.69 2 0.9�� 2 1.19��� 2 1.58���

(22.68) (21.40) (22.12) (22.73) (22.74)
Education 0.03 0.15 0.26�� 0.31��� 0.23�

(0.33) (1.10) (2.36) (2.86) (1.93)
PPP 2 0.03��� 2 0.03��� 2 0.04��� 2 0.03��� 2 0.02���

(22.88) (23.30) (24.27) (24.18) (23.18)
Constant 12.8��� 8.3�� 10.0��� 10.3��� 14.11���

(3.76) (2.25) (3.00) (3.09) (2.85)
R Squared 0.63 0.22 0.35 0.39 0.34
Countries 32 41 35 35 23
Observations 32 129 115 115 83
Period 90–04 80–04 80–04 80–04 80–04

�Significance at the 90-percent level (one-tailed test)
��Significance at the 95-percent level (one-tailed test)
���Significance at the 99-percent level (one-tailed test)
Note: Numbers in parentheses are heteroskedasticity-adjusted t-ratios.
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yields conditional convergence, a positive relationship between human capital

and economic growth, a positive relationship between interpersonal trust and

economic growth, and a negative coefficient for price levels of investment.

Thirty-five percent of the variance in international growth can be explained.

Regression 4, taking a country sample without transition countries, modulates

trust as a curvilinear relationship to economic growth by including the squared

term of interpersonal trust into the regression. Astonishingly, the curvilinear

relationship is highly significant. All variables in the regression have the

expected signs and are highly significant (99% level of significance). The linear

and squared term of interpersonal trust are each statistically significant: 0.16

(4.42) and 2 0.0015 (23.24). These estimates imply that starting from a low-

trust country (where the interpersonal trust value is for instance 2.8, as in

Brazil), increases in interpersonal trust tend to stimulate economic growth.

However, the positive influence attenuates as the level of trust rises and reaches

zero when the indicator takes on amid-range of 53.3. Therefore, an increase in

the level of trust appears to enhance economic growth in countries that have

initial low levels of trust but to retard economic growth for countries that have

already achieved a substantial level of trust. The model is able to explain 39%

of variance in international growth rates (4% more than the linear modula-

tion).

Regression 5 examines an OECD-23 countries sample7. A significant curvi-

linear relationship exists between trust and economic growth. All other

variables have the expected signs and behave significantly. Conditional

convergence, a positive relationship between human capital and growth and

a negative relationship between price level of investments and economic

growth, exists. Figure 2 shows the partial regression plot between trust and

economic growth for the OECD-23 sample. The positive influence attenuates

as the level of trust rises and reaches zero when the indicator takes on a

mid-range of 42.5.

5.3. Panel Analysis

In order to explore how changes in trust levels affect economic growth, the

model is estimated using a panel analysis. The standard methods of panel

estimation are fixed effects or random effects. The fixed-effects estimates are

calculated fromdifferenceswithin eachcountry; the random-effects estimation,

in contrast, incorporates information across individual countries as well as

7. TheOECDcountry samplewhich includes the three transition countries SlovakRepublic, Polandand

Hungary as well as Iceland has to be differentiated to an OECD23 country sample as the three

transition countries are hard to interpret. Iceland is a case which is most often excluded in cross-

country investigations due to the size of its economy.
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across periods. Themajor drawback with the random-effects analysis is that it

is consistent only if the country-specific effects are not correlatedwith the other

explanatory variables. A Hausmann specification test can evaluate whether

this independence assumption is satisfied (Hausman 1978; Forbes 2000,

p. 874). The Hausmann test applied here indicates that the fixed-effects model

should be used8.

Regressions 1 through 4 in Table 4 consider the case of linear regression

with panel data. As there has been no research conducted on panel data of

which the author is aware, it seems most appropriate to begin the estimation

of the panel data using the linear regression method. As there is the possibility

of cross-sectional heteroskedasticity, a robust-estimation technique is used.

The coefficients are the samewithandwithout the robust-estimation technique,

however the robust estimator produces larger standard errors.Thefixed-effects

estimations use 41 countries with a total of 129 observations. It is an

unbalancedpanel.Regression 1 inTable 4 contradicts the results of all previous

empirical works (Knack andKeefer 1997; La Porta et al. 1999;Whiteley 2000;

Zak and Knack 2001, Beugelsdijk et. al. 2004; cf. Heliwell, 1996), as well as
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Figure 2

Partial Regression Plot for 23 OECD Countries—Trust and Economic Growth (1980–2004)

8. The test statistic is w2 (4) 5 1129.17. This rejects the null hypothesis at any standard of significance.
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these results from the cross-section design and the pooled panel analysis, a

negative (20.08) and significant (22.52) coefficient for the interpersonal

trust variable is obtained, indicating that changes in trust and economic

growth are negatively related to each other. All other variables in the model

have the expected signs. Significant conditional convergence, a positive

relationship between human capital and economic growth, and a significant

negative coefficient for the variable price level of investment all appear.

Twenty-eight percent of the within-variance can be explained. Regression

2 presents the random-effects model. As expected when employing a random-

effects model, the positive result from the cross-sectional and the pooled

panel analysis is replicated. It indicates a positive (0.04) and significant

result (significance at the 90-percent level). Regression 3 shows the results

for the growth model when the six transition countries are omitted from the

country sample. Interestingly, the relationship between interpersonal trust

and economic growth can also be modeled curvilinearly in the 115-country

Table 4

Trust and Economic Growth—Fixed and Random-Effects Estimation

Estimation Method Fixed Effects
Robust

Estimation

Random Effects
Robust

Estimation

Fixed Effects
Robust

Estimation

Random Effects
Robust

Estimation

Country
Sample

All All All without Transition All without
Transition

Equation 1 2 3 4

Trust 2 0.08�� 0.04�� 0.18�� 0.17���

(22.52) (2.15) (2.35) (3.88)
Trust, Squared 2 0.003��� 2 0.002���

(23.03) (23.26)
Income 2 4.81��� 2 0.81 2 4.78��� 2 1.81���

(23.67) (21.38) (23.73) (23.05)
Education 0.87��� 0.20 1.0��� 0.50���

(3.49) (1.19) (4.05) (3.14)
PPP 2 0.04��� 2 0.03��� 2 0.03��� 2 0.03���

(23.36) (23.00) (23.03) (23.19)
Constant 46.2��� 9.1�� 39.9��� 14.2���

(4.12) (2.09) (3.58) (3.09)

R-Squared 0.28 0.32 0.45 0.38
Countries 41 41 35 35
N 129 129 115 115
Period 80–04 80–04 80–04 80–04

�Significance at the 90-percent level (one-tailed test)
��Significance at the 95-percent level (one-tailed test)
���Significance at the 99-percent level (one-tailed test)
Note: Numbers in parentheses are heteroskedasticity-adjusted t-ratios. R-Squared is the within-
R-Squared for fixed effects and the between-R-Squared for random effects.

118

FELIX ROTH

r 2009 The Authors.Kyklos published by John Wiley & Sons Ltd.



sample when trying to explain the within-variation with a fixed-effects

model. In country observations with lower levels of trust, an increase in trust

seems to have a positive effect on economic growth, whereas in country

observations with high levels of trust, a decrease in trust seems to have a

positive effect on economic growth. Regression 4 estimates the 115-country

sample with a random-effects model. The results fromRegression 4 in Table 3

are replicated.

5.3.1 Sensitivity Analysis

Since the negative relationship between interpersonal trust and economic

growth in Regression 1 in Table 4 challenges econometric work using a cross-

sectional design, the robustness of the results must be tested. To test the

sensitivity of the results, Table 5 shows several specification tests including

the exclusion of influential observations, the alteration of case specifications,

the inclusion of additional regressors, the restructuring of the data, resampling

techniques and clustering for human capital. The first row of Table 5

(labelled ‘None’) reports the results, standard errors and regression coefficient,

taken from Regression 1 in Table 4. Successive rows reflect the

effects of interpersonal trust on economic growth when the indicated change

is made.

The second row of Table 5 reports the results after omitting the case of

Poland from the country sample. As can be inferred from Figure 1, the case of

Poland exhibits the strongest negative relationship between changes in trust

and changes in economic growth (specifically, a decrease in interpersonal trust

of 16.6% is associated with an increase in economic growth of 5.2%). As

suspected, Poland plays an important part in explaining the relationship

between trust and economic growth. Although the relationship between trust

and economic growth remains significant (significance at the 90% level) the

coefficient decreases from 2 0.08 to 2 0.06.

In the third row, the caseofGreece is omitted.As canbe inferred fromTable 2,

Greece’s level of trust decreases by 26.7%, whereas its economic growth rate

increases by 2.91%. After deleting Greece from the country sample, the

relationship between changes in trust and changes in economic growth loses

statistical significance.

Rows 4 through 12 examine the different country samples. When analysing

an OECD country sample, changes in trust and changes in economic growth

are negatively related (which is strongly influenced by the data on Poland). In

the OECD-23 country sample, the relationship can be either linearly modu-

lated or curvilinear. In the linear modulation a significant negative result

appears; however, the curvilinear relationship explains 16% more of the

variance in international growth rates. As with the sample of the OECD-23
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countries, the EU-15 countries sample can bemodulated in both relationships,

either linear or curvilinear-wise. In the linearmodulation, a significant negative

coefficient (strongly influenced by the data on Finland and the United King-

dom) appears; the curvilinear model, however, is able to explain 52% of the

within-variation (18% more than the linear model). Apart from Poland and

Greece, the negative relationship between trust and economic growth seems to

Table 5

Sensitivity Analysis—Fixed Effects Estimation

Row Specification
Change

Coefficient
on Trust

Standard
Error

Countries Observations R Square

Influential Cases
1 None 2 0.08�� (22.52) 41 129 0.28
2 1 (Poland) 2 0.06� (22.06) 40 126 0.27
3 2 (Poland 1 Greece) 2 0.05 (21.60) 39 124 0.27

Country Samples
4 OECD 2 0.08�� (22.45) 27 94 0.21
5 OECD-23 2 0.05� (21.68) 23 83 0.32
6 OECD-23 0.26���/

2 0.004���
(3.05/

2 3.76)
23 83 0.48

7 EU-15 2 0.08� (21.91) 14 54 0.34
8 EU-15 0.28���/

2 0.004���
(2.31/

2 3.13)
14 54 0.52

9 Liberal 2 0.09��� (23.58) 5 18 0.60
10 Scandinavian 2 0.21� (22.17) 5 15 0.74
11 Developing 0.13� (1.99) 11 29 0.71
12 Latin America 0.27�� (3.50) 5 13 0.96
Specifications
13 Open 2 0.05� (21.68) 41 129 0.46
14 KI 2 0.08�� (22.59) 41 129 0.29
15 Pop. growth 2 0.07�� (22.48) 41 129 0.29
16 Conf. parliament 2 0.1��� (22.64) 41 114 0.26
17 Conf. forces 2 0.1��� (22.95) 41 114 0.26
18 Conf. police 2 0.11��� (23.01) 41 114 0.27
19 Conf. company 2 0.04 (21.35) 41 102 0.46
20 Social expend. 2 0.065�� (22.14) 27 84 0.32
21 Inequality 2 0.09�� (22.27) 20 62 0.42
Restructuring of data
22 3 Waves (unbal.) 2 0.11�� (22.21) 41 96 0.28
23 3 Waves (bal.) 2 0.09� (21.81) 15 45 0.60
24 5 Waves (bal.) 2 0.08 (21.30) 3 15 0.50
Methods
25 Clustering for human

capital
2 0.08��� (22.62) 41 129 0.28

26 Boot 2 0.08� (21.91) 41 129 0.28
27 Jack 2 0.08� (21.86) 41 129 0.28

�Significance at the 90-percent level (one-tailed test)
��Significance at the 95-percent level (one-tailed test)
���Significance at the 99-percent level (one-tailed test)
Note: Numbers in parentheses are heteroskedasticity-adjusted t-ratios. R-Squared is the within-
R-squared.
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be driven by the highly-developed countries from the sample of liberal

countries9 (significance at the 99% level) and the Scandinavian countries

sample. As already seen in Figure 1, in the United Kingdom and the

United States, a strong decrease in trust is associated with an increase in

economic growth. Row 11 examines the sample of developing countries

sample10. An increase in interpersonal trust is associated with an increase

in economic growth (as the author is currently investigating the changeswithin

particular cases, it is not problematic at this time to include China in the

sample. After excluding the case of China, the relationship is still significant

(90% level) and positive (0.16)). Countries from Latin America (Row 12)

face a positive relationship between changes in trust and economic growth.

The theoretical claim that, considering developing countries, trust

level changes should have a positive effect on economic growth is hereby

verified.

Figure 3 illustrates the findings between trust and economic growth from

Regression 3 in Table 4. In a country with a low level of trust, an increase in

trust is associated with an increase in economic growth if the increase in trust
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Predicted Relationship Between Trust and Economic Growth—Fixed-Effects Estimation

9. FollowingHall and Soskice (2001) LiberalMarket Economies include the five countries: the United

States, the United Kingdom, Canada, Australia, and Ireland.

10. The developing country sample includes the eleven countries South Africa, Bangladesh, Pakistan,

Philippines, China, India, Argentina, Venezuela, Brazil, Peru, and Chile.
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takes place on the left side of the distribution (themaximum value of the graph

is 30). Once a threshold of 30% of trust is exceeded, the increase in trust will

hamper economic growth.

Row 13 includes the variable, Openness. The trust coefficient stays statisti-

cally significant. The model now explains 46% of the within-variation of

economic growth (18% more than the original result from Regression 1 in

Table4).Openness seems tobeavery important variablewhen trying to explain

the within-variation of economic growth. Rows 14 and 15 include the two

Solow parameters, Investment Share of GDP and Population Growth. The

trust coefficient remains statistically significant.

Rows 16 through 19 include four indicators of systemic trust variables:

i) confidence in the parliament, ii) confidence in the forces, iii) confidence in the

police, and iv) confidence in major companies. None of the four systemic trust

variables is statistically significantly related to economic growth. However,

confidence in companies is related to interpersonal trust as this variable loses

statistical significancewhen the item is included in the regression.Furthermore,

whenexamininganOECDorEU-15-country sample, thevariablesConfidence

in the Parliament and Confidence in major companies are both negatively

related to economic growth. Particularly in the Liberal Market Economies

(LMEs), a decline in confidence in the parliament is associatedwith an increase

in economic growth (significance at the 99% level).

Row 20 includes social expenditure in the regression (OECD 2004). If

the welfare state creates high levels of interpersonal trust and negatively

affects economic growth (see Atkinson 1999 for a detailed discussion of

the relationship between the welfare state and economic growth), an increase

in welfare state activity would go hand in hand with an increase in levels

of interpersonal trust and a decrease in economic growth. However the

trust coefficient is not altered by the inclusion of social expenditure. The

hypothesis, that social expenditure could explain the negative relationship

between trust and economic growth, must be rejected. (However, due to data

restrictions, the hypothesis was only tested in 27 OECD countries with a total

of 84 observations).

Row 21 includes the Gini-Coefficient11. On the one hand, taking the

empirical results from Forbes (2000) for granted, an increase in social inequal-

ity is related to an increase in economic growth.On the other hand, an increase

in social inequality seems to be strongly related to a decrease in interpersonal

trust.KnackandKeefer (1997),ZakandKnack (2001),KnackandZak (2002),

in particular, as well as Delhey andNewton (2005) andRothstein andUslaner

(2005), have given first empirical proof that trust is stronger in nations with

11. Data on income inequality are based on the UN-database, WIDER. Only data originally drawn

from the Luxembourg Income Study (LIS) are taken.
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more equal income among citizens. However the trust coefficient is again not

altered. The hypothesis that social inequality could explain the negative

relationship between trust and economic growth, has to be rejected. (Here,

also due to data restrictions, the hypothesis was only tested in 20 OECD

countries with a total of 62 observations.)

Row 22 examines an unbalanced panel for the time period, 1990–2004. This

procedure allows the exclusion of data derived from the Eurobarometer 25.

After excluding the first two periods (1980–1989), trust is still negatively and

significantly related to economic growth. Row 23 considers a balanced panel

with 15 countries and 45 country observations examining economic growth

from 1990–2004 using data from the second, third, and fourth waves of the

WVS. Trust is negatively related to economic growth. When using a balanced

panel from1980–2004 (Row24) taking five countrieswith 15observations into

consideration, trust loses statistical significance (primarily due to the small

number of observations).

Row 25 shows the result when clustering for the Human Capital variable.

(Clustering for the other variables does not change the results.) This procedure

produces an estimator ‘that is robust to cross-sectional hereroskedasticity and

within-panel serial correlation which is asymptotically equivalent to that

proposed by Arellano (1987)’ (Stata Corporation 2005, p. 293).

Rows 26 and 27 introduce resampling techniques. Either when using

Bootstrap Estimation or Jackknife Estimation, the coefficient remains statis-

tically significant (however only at the 90% level).

VI. CONCLUSION

This paper examined the relationship between trust and economic growth.

Two findings are especially important.

First, taking panel data and using a fixed-effects estimation for a 41-country

sample over the time period from 1980 to 2004 and with a total of 129

observations, the paper points out that economic growth is negatively related

to an increase in trust. This negative finding is in contrast to most empirical

findings using a cross-sectional design. The negative relationship seems to be

mainly driven by developed countries from the OECD (here specifically

Poland, Greece, and the United States), and the EU-15 (here particularly the

UnitedKingdom and Finland), and very strongly by LMEs and Scandinavian

countries.However, when considering a country sample which excludes the six

transition countries, a curvilinear relationship appears. In countries with low

initial levels of trust, an increase in trust leads toan increase in economicgrowth

(samples for developing countries and Latin America countries). In countries

with high initial levels of trust, an increase in interpersonal trust leads to a
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decrease in economic growth (especially in the samples of LMEs and

Scandinavian countries). The curvilinear relationship can be replicated in a

sample of OECD-23 countries, as well as in an EU-15-country sample,

meaning that in those countries in the OECD and EU-15 which have low

initial stocks of trust, as for instance Portugal, an increase in trust is associated

with an increase in economic growth.

Second, when analysing the relationship between interpersonal trust and

economic growth in a cross-section of countries using either a cross-section,

pooled panel, or random-effects design, the positive results from previous

empirical research were replicated. However, when examining a country

sample which excluded the six transition countries, a curvilinear relationship

between interpersonal trust and economic growth was detected. In countries

with low initial levels of trust, an increase in trust is associatedwith an increase

in economic growth. But once a threshold of trust is surpassed, an increase in

trust harms economic growth.

Taking these results into consideration, theoretical implications and

empirical findings between trust and economic growth must be reevaluated.

More theoretical and empirical research is necessary to clarify the relationship.

From a policy point of view, it is important to differentiate between countries

with high and low initial levels of trust. An increase in trust is crucial for

countries with low levels of trust, but can likely be neglected by countries with

sufficient levels of trust and may even hamper economic performance in

countrieswithhigh levels of trust.Thecommonknowledgewhichhasgoverned

the nature of discussions in social science and economics for the last ten years,

that trust is positively related to economic performance, must be seriously

questioned. The relationship depends on the level of trust already existing in a

country, thus determining whether it is important to invest in trust-building

policies or not.

Still one has to bear in mind that the marked difference across time and

across countries, and particularly the difference between a cross-section

analysis using long-term growth, could have to do with the fact that a five-

year average of growth couldbemore sensitive to business cycle influences than

for example a ten- or fifteen-year average. Although five-year growth averages

are commonly used for analysing short or medium-term growth dynamics it is

not yet fully clear if business cycle considerations can be neglected without

caution.

Furthermore, despite the fact that these results appear to be statistically

robust and in line with theoretical assumptions, it is possible that the findings

are partly due to the omission of some variable not considered, or that

measurement error affected the results, or that the model is misspecified in

other ways. Further investigations are necessary to corroborate the findings to

be able to answer relevant policy questions.
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APPENDIX

SUMMARY

This paper examines the relationship between trust and economic growth. Taking panel data and using a

fixed-effects estimation for a 41-country sample over the time period from1980 to 2004 andwith a total of

129 observations, the paper points out that economic growth is negatively related to an increase in trust.

This negative finding is in contrast tomost empirical findings using a cross-sectional design. The common

knowledge which has governed the nature of discussions in social science and economics for the last ten

years, that trust is generally positively related to economic performance, must be seriously questioned.

Fromapolicypointofviewan increase in trust is crucial forcountrieswith low levelsof trust, but can likely

be neglected by countries with sufficient levels of trust and may even hamper economic performance in

countries with high levels of trust. The relationship is tested in the context of EU countries, OECD

countries and developing countries. Interpersonal trust and systemic trust is differentiated.

Table A1

Summary Statistics

Variable Year Observations Mean Standard deviation Minimum Maximum

Growth 1980 22 1.6 1.6 2 1.64 6.65
1985 11 3.0 1.3 1.17 5.12
1990 32 1.13 3.21 2 5.07 11.38
1995 27 2.15 2.1 2 2.24 7.52
2000 37 2.29 2.04 2 0.58 8.37

Interpersonal Trust 1980 22 39.9 12 17.7 61.2
1985 11 38.6 12.3 21.3 63.5
1990 32 37.4 15.8 6.7 66.1
1995 27 28.9 16.7 2.8 65.3
2000 37 30.1 15.7 8.4 66.5

Income 1980 22 9.62 0.38 8.49 10.03
1985 11 9.73 0.23 9.32 10.03
1990 32 9.50 0.76 7.38 10.33
1995 27 9.15 0.92 7.19 10.31
2000 37 9.45 0.87 7.3 10.43

Education 1980 22 7.80 1.85 4.49 11.91
1985 11 7.28 1.76 3.57 9.42
1990 32 7.94 2.20 3.68 12
1995 27 7.76 2.74 2.32 12.18
2000 37 8.14 2.27 2.45 12.25

PPP 1980 22 101.4 24.6 58.6 143.2
1985 11 62.6 8.13 47.5 73.9
1990 32 82.5 24.7 39.8 128.5
1995 27 75.6 31.3 29.6 154.5
2000 37 75.3 27.0 31.97 126.8
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